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SOAP BAR CONTAINING HYDROGEL PHASE PARTICLES

TECHNICAL FIELD
[0001) This invention relates to a cleansing soap bar. In particular, the invention
relates to a low total fatty mater (TFM) cleansing soap bar having acceptable properties -
to consumers, particularly bars made by amalgamating, milling, extruding and

stamping,.

BACKGROUND
[0002] Traditional soap bars are made from soap noodles, with 70wt% or more
of total fatty material (TFM), 10-14wt% water, and include other additives (such as
titanium dioxide, surfactipt and fragrance). These bars are mainly produced by mixing
the soap noodles with other additives, followed by milling, extruding and stamping

Processes.

{0003} Generally, traditional soaps are alkali (usually sodium) salts of fatty .
acids from oils or fats, which can come be of animal and/or plant origin. Common
sources of oils and fats are for example, palm oil, palm kernel oil, coconut oil, cattle
tallow, sheep tallow, lard, and other similar oils and fats from other organisms, Fats and
oils contain in substantial part glycerides of varying chain lengths, which are esters of
glycerol (glycerin) and fatty acids. Under alkaline conditions and heat, the glycerides in

the fats and oils form glycerin and fatty acid salts, also known as soaps.

[0C04] Commerci-ally, soaps are made by adding additives to soap noodles and
further processing the mixture into soap. Soap noodles are typically made from oil or -
fat of blends thereof by three methods commonly known in the art. One method is the
-direct saponification of oil/fat in which the oil/fat is reacted with an alkali (typically
sodium hydroxide) to form glycerin and the soap base (which contains fatty acid alkali
salt, e.g., fatty acid sodium salt, which is also carboxylic acid sodium salt). The soap .
base is the fatty- acid- alkali- salt- containing material that is to be used for forming

soap by adding fillers, fragrance, and other additives. Thus, the material after removal
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of glycerin (if glycerin is to be removed) and to be further processed is an examplé of
sdap base. Another method of making soap involves the neturalization of fatty acid
with the alkali (e.g., NaOH) to form the soap base. In the soap-making process, the
soap base can be dried and plodded into noodles or chips. As used.herein, the term
“soap noodles” refers to the pellets or pieces of soap (whether they be in pellet, chip,
bits, or other shapes). Soap noodles are typically the result of the drying and extruding
of raw soap into unit form such that the soap units or pieces can be further processed
into the finished soap bars by mixing with additives, as known to those skilled in the art
of soap making. The soap noodle contains the soap base and can optionally contain
other materials such as glycerin. Cleansing soap bars are mostly produced by mixing
the soap noodles with additives, such as fragrance, fillers, etc., followed by milling, .

extruding and stamping processes.

[0005] Traditionally, finished milled soap bars include soap noodle TFM of
more than 70wt%, 10-14wt% water, and other additives (such as titanium dioxide,
surfactant and fragrance). At the present, milled bars generally have a water content of
about 8-15wt% and hard non-milled bars have a water content of about 20-35wt%. -
Hard non-milled bars can contain moisture of less than 35w1%. Such non-milled bars
have a TFM of about 30-65wt%. The reduction in TFM traditionally is done by
including insoluble particulate materials and/or soluble silicates in the soap bars. Such
non-milled bars are generally quite soft and subjecting the soap bars to the milling

process will cause water to separate out.

(0006] Generally, fillers are used as soap noodle replacement in soap
formulation design. For example, commonly used fillers include kaolin, talc and other
inorganic mineral fillers. More than 16wt% of kaolin can be used in the soap
formulation with the acceptable properties and kaolin might reduce the feeling of
greasiness on the skin. Other materials that have been added in the making of soap
include silica ge!, sodium aluminate, and borate compounds. In some cases, water -
absorbing materials are added in soap-making to increase the content of water.
Examples of patent documents related to soaps that have water absorbing material
include US 20050276828A and W02007146027. Examples of patent documents that
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are related to adding fillers or including water absorbing material in the soap making
process include US2677665, US5703026, US6310016, US6440908, and US7285521.

[0007] However, the inclusion of a large amount of water or fillers into the soap -
bar not only may affect the cleansing and sensory feel of the soap, but often also
adversely affect the processing conditions. There continues to be a need for improved
soap bars with an increased amount of water or fillers wherein the soap bars are able to

provide effective cleansing property with lowered TFM.

SUMMARY

[0008) The present invention provides a method and a soap bar having hydrogel
fillers, which can be a coreless composite. Preferably, the hydrogel fillers are ina
hydroge! phase composité and includes polyols or powders. With the inclusion of
powdery material in the hydrogel phase of the filler, the filler is a composite because it
is made from two or more constituent materials with significantly different physical or
chemical properties. The two or more constituent materials remain separate and distinct
on a macroscopic level within the finished structure. Inclusion of this unique hydrogel
phase in the soap structure leads to new soaps and new soap-making processes, leading
to performance enhancement benefitial to the consumers. The present invention also

relates to methods of making soap bar having hydrogel fillers.

(0009] In one aspect, the present invention provides a millable solid soap that contains a
solid phase soap base and hydrogel phase particles dispersed in the soap base. The soap
base is solid to the senso‘ry feel of an average person and maintains its shape during

packaging, storage, handling and shipping process without change in shape. Preferably,
the parti;:les of the hydrogel phase material are coreless. Preferably, the hydrogel phase

particles contain polyols or powdery material and have a large amount of water therein,

[{00010) In another aspect, the present invention relates to a method of making
solid soap. The method of making the solid soap includes pre-forming a hydrogel
liquid, charging the hydrc;gel liquid into the mixer at high temperature, mixing the

liquid solution with soap nocdles and other additives, forming the coreless hydrogel
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particles in-situ during mixing, and forming a soap bar. The hydrogel liquid is

essentially in solution form, aithough if preferred, certain amount of undissolved

material can be present. The forming of the coreless hydrogel particles can be followed
by refining, extruding, extruding and stamping. By adjusting the ratio of components

that are to be mixed to form the hydrogel particles, such components can be more easily .
processed into hydrogel particles, without bringing any noticeable negative effect that

can be experienced by consumers.

j00011) In one aspect of the invention, a novel soap bar and technique for making
a soap bar are provided for a soap bar having composite hydrogel particles containing

powdery components therein.

[00012] The present invention provides formulating flexibility for soap making,
With the hydrogel phase particles of the preseni invention, water soluble active
ingredients, such as vitamin C, etc., can be added to the hydrogel phase and still the
hydrogel phase particles can be stable and maintain their function until being used.
Such preservation of active soluble ingredients is very difficult to achieve in traditional
bars because of the limitation of 8 -15wt% of water content and the high pH value. With
the hydrogel phase, more synthetic surfactants in liquid form can be added into a soap
formulation, which provide another way to modify or improve soap performance. With
the hydroge! phase of the.present invention, the soap noodle ratio in so'ap can be
reduced to a very low level, thereby improving the mildness of the soap. With the
present hydrogel phase, glycerin, polyol, and/or other moisturizers can be easily added
to the soap without causing hard-to-manage stickiness, and provides more
moisturization benefit to the consumer compared to traditional soap. In contrast,
generally, if more than 5wt% glycerin or polyols are added into the formulation in the
conventional bar making brocess, the soap noodle will become very sticky in the mixer,
thereby making the mixing difficult to control and requiring a long mixing time.
Similarly, when incorporating inorganic particles such as talc, the particles can be

placed such that they are more concentrated in the hydrogel phase.-

N
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[00013) The present invention also provides processing benefits. The hydrogel
phase of the present invention can be easily mixed with soap noodle and be processed
on the traditional soap finish line. And when adding glycerin or sorbitol into the
hydroge! phase, the use of hydroge! is a way to overcome the process difficulty caused
by the soap noodle’s stickiness compared to adding high level of glycerin in traditional
soap making. Adding powdery material such as talc into the hydrogel phase also
improves the compatibility of the powdery material with soap noodles to result in
reduction or prevention of cracking. Thus, a higher level of such powdery material,
such as talc, can be added into soap formulation with the use of hydrogel phase

compared to traditional soap-making techniques.

[00014] The hydrogel phase can also act as an advantageous fragrance delivery
vehicle in soap matrix and help to deliver flavor and fragrance effe;:tively. The flavor
and/or fragrance, being introduced into the soap bar by means of the hydrogel phase
particulates, can be slowly released, thus providing favorable im'pr&ssion to the

consumer.

[00015] With the inclusion of hydrogel phase fillers, which can act as soap
noodle replacement, the present invention reduces the soap noodle dosage to a very low
level without significant adverse impact on cleansing property. Compared to traditional

soap, such a soap formulation can be made with relatively low cost.

[00016) Since the hydrogel of the present invention contain a large amount of
water (in fact, it is mostly water), and the gelling materials are mos.tlyh colorless or light
in color, the refractive index of the hydrogel phase particles can be adjusted to a large
degree through the inclusion of polyols and adjusting the different amount of the
polyols included. With iransparent or translucent soap noodles, once the refractive
index of the material of the hydrogel phase particles are the same or near to that of the
soap noodle, the hydrogel phase particles are much less distinguishable from the soap
noodle. As a result, transparent and translucent soap bars can be made with hydrogel

phase fillers of the present invention.

/2
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BRIEF DESCRIPTION OF THE DRAWINGS
[06017] FIG. 1 is a sectional view of an embodiment of a solid soap bar of the

present invention.

[00018] FIG. 2 is a flow chart illustrating a typical process for making solid soap

bars according to the present invention.

DETAILED DESCRIPTION
[00019] The present invention relates to a soap bar having novel hydrogel fillers.
Preferably the hydrogel fillers are coreless. Preferably the hydrogel fillers are
composites. The present invention also relates to methods of making soap bars having
hydrogel fillers. Introducing a unique hydrogel phase to the soap structure provides
new flexibility for designing and making soap and also can bring other performance
benefits to the consumer. In an embodiment, the soap bar of the present invention
includes fillers in a hydrogel phase in particle form, preferably the particle is coreless.
Such solid soap can be used for cleansing purpases as toilet soap or laundry soap, such

as for cleaning hands, washing clothes, etc.

{00020] As used herein, the term “soap bar” refers to a unit of solid soap
after it is made into a shape suitably stable in general commercial room condition and
ready to be used. The bar may have various shapes in sectional view, such as round,

oval, rectangle, square, star, etc., as known to the skilled artisans.

[00021] As used herein, the term “coreless” refers to a form of hydrogel in which
a unit of hydroget wherein the inner central part does not have a hiéher concentration of
hydrogel gelling material (such as carrageenan) than the more peripheral regions of the
unit (e.g., particle).

[00022] The term *included constituent” or “constituent included” as used herein
regarding material in hydrogel refers to an ingredient, especially a nonwater material

ingredient that is included in the hydrogel. Preferably, when in the finished soap bar, an

/3
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included constituent is present in higher concentration in the hydrogel phase particles

than in the soap matrix material outside said partic!es.

[00023] In describing the present invention, the following terms will be
employed, and are intended to be defined as indicated below. As used in this
specification and the appended claims, the singular forms "a,” "an” and "the" include

plural references unless the text content clearly dictates otherwise.

[00024] As used herein, the term “thermoreversible” as applied to hydrogel refers
to a hydrogel that is a flowable {which can flow under gravity) sol or liquid at elevate&
temperature at or above 90°C and forms a non-flowable hydrogel that has a phase
surface in atmosphere at room' temperature (about 25°C) wherein the hydrogel can

become flowable liquid again when heated to the elevated temperature.

[00025) The term “hydrogel solution” refers to a solution in which more than
90% of the hydrogel gelling material has been dissolved or is in colloidal form. The

solution can, but need not, be a clear solution.

[00026] “Beneficial agent” is to be construed in its broadest sense to mean any
material that is intended to produce some biological, beneficial, therapeutic, or other
intended useful effect, such as enhancing permeation, improving sensory feel, and

moisturizing,

[00027] FIG. 1 illustrates an embodiment of a soap bar according to this
invention. The solid soap bar 4 includes hydrogel phase particles 6 dispersed in soap
matrix 8, which is composed of soap base material and other additives but excluding the
‘hydrogel phase particles 6. The soap matrix is the material in which the hydrogel phase
particles are embedded. The hydrogel phase particles 6 preferably have well defined
phase boundary surface 10 separating the content of the hydrogel phase particles 6 from
the soap base material 8. The particle surface need not be smooth, since many of the
particles can be formed by breaking up larger pieces of hydrogel. Because the hydrogel

solution is mixed well before gelling, the hydrogel gelling agent and water, as well other

Y
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beneficial agents are evenly distributed in the hydrogel solution. As the hydrogel
solution material gels and eventually forms hydrogel particles that are embedded in the
matrix, the content in the hydrogel particles continue to remain in ‘qn.ifc-m] or
substantially uniform distribution. In the resuiting soap bar, under commercial storage
condition at room temperature (such as at 25°C) even over a period of time, during ‘
which time water or other vaporizable or liquid material may diffuse away from the
hydrogel phase particles into the soap matrix, the diffusion pracess is stow that such
content materials in the hydrogel particles, except for the microscopic boundary
conditions at the phase surface, would substantially be distributed evenly in the
hydrogel phase particles at the vast majority of the particles. For example, constituents
included in the hydrogel, such as talc and glycerin are distributed substantially
uniformed within the bulk in the hydrogel phase particies (i.e., in the interior of the

particle away from the boundary conditions). As used herein, the term “phase” when

referred to the hydroge! particle refers to separation of hydrogel material from soap base .

material by a boundary of the hydrogel unit {such as a particle) in which the content
material (such as water) is distributed substantially uniformly within the unit, whereas
such material is present in substantially different distribution outside of the boundary,
To facilitate processing, such hydrogel phase particles preferably are of a gel material
having gel strength that gives a hardness to the sensory feel of the consumer at a large
encugh particle size (e.g., S5pm to 2mm diameter) the particles provides a grainy or
granular feel 10 2 consumer. Beneficial agents that can be included in the hydroge!
phase particles, such as vitamins, fragrance, moisturizing agents, etc., can benefit the
skin as the hydrogel phase particles come into contact with the skin. Further, such
beneficial agents can migrate slowly pasi the phase surface boundary into the scap
maitrix material with time and eventually come inte contact with skin to provide

beneficial effect when the seap bar is used.

[60028] One of the ingredients of the solid soap bar of the present invention is
fatty acid soap, which is generally provided in the form of soap noodles in the soap
making process. The term of fatty acid soap denotes alkali salts of carboxylic fatty acid.
The soap may be derived from any of the triglycerides conventionally used in soap

manufacture. Consequently the carboxylate anions in the soap may contain from 3 to 22
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carbon atoms. The fatty acid soap can be made from the usual fatty acid sources such as
animal fats and vegetable oils or combinations thereof, which can include palm oil,
palm kernel oil, caster oil, rice bran oil, sunflower oil, coconut oil, soybean oil, peanut
oil, tallow, lard, fish oil, and blends thereof, and the like. Typical blends of palm and
palm kernel oils, palrﬁ and coconut kernel oils, can be at blend ratios of about 40/60 to
97/3 of various oils and fats. As mentioned above, techniques and processes of making

soap from fats and oils are well known in the art.

[00029] Generally, the fgny acid soap material (which is the same as TFM) can
constitute about 40wt% to 90w1%, preferably about SO0wi% to 90wt%, more preferably
about 60w1% to 80wt%, preferably 70wt% or less of the soap bar of the present
invention. Preferably, the fatty acid soap material is provided as soap noocdles, such as
those made from saponification processes. The soap noodles can be mixed and further
processed with hydrogel to result in the final soap bar through mixing, milling,
extruding, and stamping, etc. From the soap noodle type, the TFM can be determined.
Typically, the soap noodle manufacturer provides the information on the TFM of the
soap noodle. For example, soap noodle of a palm and palm kemell oils blend of 80:20
has a TFM of about 82w1%. Depending on the weight percentage of the soap noodle
used in making the soap bar, the percent of TFM in the soap bar can then be calculated.
Although synthetic soap bars can be made to include the hydrogel particles of the
present invention, to provide physical property such that the soap can have the quality of
a hard, milled bar, it is preferred that the soap bar is made from soap noodles. As used
herein, the term “synthetic soap bar” refers to a soap bar that is made by molding a
composition that contains synthetic surfactants and binders and rather than fatty acié

alkali sait from soap noodles.

{00030] Other than sodium hydroxide and traditional natural fatvy acids in or
from animal fats and vegetable oils, soap can also be made from other alkali metal or
alkanol ammonium alkali and atkane- or alkene monocarboxylic acids. Sodium,
magnesium, potassium, calcium, mono-, di- and tri-ethanol ammonium cations, or .
combinations thereof can'be used. The salts formed from the reaction between fatty

acids and such cations are considered fatty acid alkali salts herein. The soaps can be

/6
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made from fatty acids having about 8 to 22 carbon atoms, preferably about 12 to about
I8 carbon atoms. The soap (such as soap noodles) forms a soap base in which hydrogel
can be mixed with and processed into soap bars that have the hydrogel phase particulate

material in which a significant amount of water is bound.

[00031] The present invention enables the replacement of soap noodles by water-
containing fillers by utilizing hydrogel, and also provides a new method of intreducing
hydrogel phase _material to process with soap noodle to make low TFM composition
bars. Generally, fillers are materials that can replace soap in a soap bar without
adversely affecting the cleansing property of the soap bar. The present invention
utilizes hydrogel as a filler. A hydrogel is a gel which contains water but is not soluble
in water. For example, when water is put on top of a hydrogel, the hydrogel and the
water are clearly separated into two phases. Preferably, this hydrogel phase material is
a three dimensional, metal-ions-caused, physically cross-linked network formed by
polymer gelling agents, preferably polysaccharides or derivatives thereof. Preferably,
the gelling agent is hydrophilic polymeric material that can form a three dimensional,
physically cross-linked structure. Preferably the physical cross-link is thermoreversible
such that the gelling is thermoreversible. Although hydrogel particles can be made by
chemical cross-linking polymeric material, such as poly (2-hydroxyethyl methacrylate),
carboxylated methylstarch, hydrolyzate of acryionitrile-grafted starch, polyacrylamide,
poly(acrylic acid) salt, hydrolyzate of viny| acetatemethyl acrylate copolymer,
polyoxyethylene, poly(vinyl pyrrolidone), polystyrene sulfonate, poly(viny! alcohol),
etc. , by chemical reaction, radiation, or the like, the preferred physically cross-linked
hydrogels, especially thermoreversible hydrogels, enable the hydrogels to be processed
into particulate units of desirable physical and chemical property in the resulting soap

bars.

[00032] The preferred polymeric gelling agent is a polysaccharide (which can
include natural polysaccharides or derivatives thereof) that can be éasily dissolved in
water at suitable temperature and form hydrogel when cooled to a lower temperature,
e.g., room temperature, in some cases through the use of cations. Suitable

polysaccharide-related materials suitable for forming the hydrogel include carrageenan,
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konjac gum, agar/agarose, locust bean gum (carob gum), cassia gum, gellan gum,

alginate, and combinations thereof.

{00033} A preferred gelling agent is carrageenan. Carrageenan is a high
molecular weight linear polysaccharide comprising repeating galactose units and 3,6-
anhydrogalactose (3,6 AG), both sulfated and non-sulfated, joined by alternating a-(1,3)
and f§-(1,4) glycosidic links. The main species of Rhodophyceag used in the commercial
production of carrageenan include Euchema cottonii and E. spinosum. Generally the
types of carrageenans include kappa, iota, and lambda, the molecular weight of the
carrageenans is from 5x10° to 70x10* Dalton. Different types of carrageenans might
form gels of different sofiness or toughness characteristics. Due to the better gelling
property, Kappa and lota carrageenans are more preferred, and Kappa carrageenan is
even more preferred for forming hydrogels for the soap bar of the present invention.
Carrageenans are available as stable sodium, potassium, and calcium salts or, most
generally, as a mixture of these. All carrageenans are dispersible in cold water, and
when heated above 80°C they are completely dissolved. During cooling process Kappa
and lota carrageenans form double helix molecular structures cross-linked by potassium
and calcium ions, forming a tridimensional gel-type network. It has been found that
carrageenan has to be dispersed well before its solubilization to avoid the formation of
lumps and to obtain its complete functionality. Carrageenan is preferably premixed with
other dry ingredients, adding into cold liquid with agitation to solubize the carrageenan.
To achieve the more preferred gelling/melting point, potassium is the most effective

metal ion to modify the gelling/melting point of carrageenan.

{00034] It has been found that there is a synergetic interaction between selected
polysaccharides and other small molecules to improve the gel properties, especially
between carrageenan and konjac gum. A combination of carrageenan and konjac gum
is a more preferred gelling material because they provide gels of especially suitable
getling strength and processing parameters conducive for easy processing, such as
mixing and forming hydrogel particles of the desirable sizes. mee-rably, the ratio of
carrageenan to konjac gum in wt% is about 1:10 to 10:1, more preferably about 6:4 to

4:6. With such preferred ranges, the resullant hydrogel can contain a large amount of
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water, is easily processed, and yet produces particulates of desirable sizes in the soap
bar. It was found that higher gel rigidity improves the breaking up of the hydrogel
chunks to form smaller pérticles as the soap mix is being mixed. Thus, the synergistic
interaction of carrageenan and konjac improves gel strength and leads to smaller
particles wﬁich reduce the grainy feeling of the resultant soap bar. Konjac contains the -
konjac mannan in their tubers. Konjac mannan is a heteropolysaccharide consisting of
B-D-glucose (G) and p-D-mannose (M), with a G/M ratio of 1 to 3. The typical average
range of konjac’s molecular weight is 0.1x10°to 10%10° Dalton. The primary gelling
agent or polysaccharide (éuch as carrageenan) builds up the three-dimensional cross-
linked network to hold the structure and bind water. Any synergistic interaction with
the three dimensional cross-linked network by other polymers (such as konjac) that can
be used to enhance the structure or increase the water retention capability can be used
for the formation of hydrogel. Similar to the synergetic interaction between carrageenan
and other gums, locust be_an gum (carob gum) or konjac gum or selected polyols can be

used to help improve the hydrogel water retention capability.

100035j 1t is desirable that the hydrogel particles are small enough that they do
not produce a sensation of roughness to the consumers and small enough to allow
beneficial material, such as glycerin or fragrance enclosed in the hydrogel particles to be
released. It is desired thai 95% (by number %, not wi%) of the diameter of the
hydrogel particles is in the range of about 1pm to 200pum, more preferably about 5um to
100pm, mare preferably Sum to 60pm. Generally in soap bars, once the particle size is
smaller than 60um, it will not be noticeable in daily use for consumers. If the particle
size is larger than 60um, the consumer will be able to notice the particles. 1f the
particles are hard, such as certain inorganic fillers, talc, calcite and so on, they will -
result in a highly undesirable grittiness feel to consumers. [f the particles are soft or
elastic, they provide a massaging function, which is considered pleasurable to some
consumers. The present invention also provides a robust formulation design with a
wide range of particle size distribution. It is contemplated that the polysaccharides can
be modified to form derivatives slightly different from the natural polymers and still
retain significant water binding ability. The polysaccharide can be modified, e.g., to

form hydroxyatkyl (e.g., hydroxypropyl ) derivatives, cationic derivatives, and the like.
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Methods of making hydroxyalkyl and cationic polymers from polysaccharides are

known in the art.

[00036] To allow the hydrogel phase particles to form well, in one aspect, it is
preferred that the hydrogel is a thermoreversible gel. In thermoreversible gels, the gel
network is a physically cross-linked network in which the physical cross-links can be
disrupted by heat therefore allowing the gel to meft and yet to re-gel again when the
heat is removed, rather than a network chemically cross-linked by ;:ovalent bonds.
Other than carrageenan, konjac, and agar, other thermoreversible gels, such as symh.etic
materials can also be used. US5306501 is an example illustrating thermoreversible
pelyoxyalkylene block copolymers. The thermoreversible gel is advantageous because
the hydrogel solution can be charged into a mixer and allowed to form a gel that is easy
to break into chunks and particles. The hydrogel is dispersed among the soap noodle
material and cools in the mixer to form a gel, which gets broken down into small pieces
and particles. The hydrogel particles can be dispersed among the soap noodle mateﬁal.
On the contrary, nonthermoreversible covalently cross-linked gels are hard to break and

therefore would have been hard to mix well with soap noodles.

[00037] Hydrogel particles of the present invention can be used to replace soap
noadle to a significant amount. The hydrogel can be used at any percentage of the final
soap formulation up to about 50wt%, preferably about Swt% to 45wt%, more preferably
about 5wt% to 35wt%, and even more preferably about Swt% to 25w1%. The preferred
ranges of hydrogel amount result in soap bars that are relatively easy to process and
produce desirable cleansing property. In terms of water content in the finished soap bar,
the finished soap bar generally contains 15wt% to S0wi%, preferably 15wt% to 30wt%,
preferably |5wt% or more, more preferably 20wt% to 25wt% of water. In terms of the
amount of hydrogel content in the soap bar, the gelling material (such as a
.polysaccharide such as Kappa carrageenan, or a combination of gellants) constitutes
preferably about 0.05w1% to 10wt%, more preferably about 0.1wt% to about 5w1% of
the soap bar.

13
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{00038) The inclusion of hydrogel phase material in the soap bar provides
advantages over soap bars in which the gelling material is not a hydrogel that gels from
a true hydrogel solution, not merely swollen gelling particles. I[n the hydrogel phase
particulates of the present invention, included constituents are incorporated into the
hydrogel solution when the gel is made before the hydrogel is broken up into particulate
units. Thus, the included constituents are more evenly distributed in the hydrogel
particles and do not easily leach out of the hydrogel particles during the soap-bar-
making process, even under pressure or in an elevated temperamre; such as those
present in the mixing, milling, extruding and stamping processes. This significantly
reduces the loss of fragrance during process (if fragrance is included), reduces the )
viscosity to allow easier mixing if glycerin in included, and facilitates mixing and the
breaking of hydrogel chunks into smaller particulates if talc or other inorganic powdery

materials are included in the hydrogel.

[00039) In the present invention, the hydrogel is made to include a large amount
of water when it is mixed with the soap noodle in an amalgamator or mixer. Since the
hydrogel is made by dissolving in hot water and then gelled, it is a hydroge! witha
.cross-linked network binding water in 2 more or less uniform fashion over the whole
gel. Particles formed from this hydrogel can therefore be formed coreless. In fact, as
the hydrogel particles become affixed in the soap bar, some of the ;vater from the
hydrogel may become lost to the soap base and to the atmosphere, the concentration of
water at the inner or more central part of the hydrogel particle is no less than that at the
more peripheral part of the hydrogel. Hydrogel constituents such as talc, humectant,
certain fragrance, etc., that do not cross the hydrogel phase into the soap base or leave
the hydrogel particle easily, would remain at a relatively uniform concentration in the
hydrogel bulk even if the hydrogel containing soap bar is placed in.cmﬁmercial storage
in a stable condition for a period of time. Thus, the hydrogel particles are unlike .
gelling particles that are simply mixed in the soap mix or in a liquid with wetting the
gelling material. Gelling particles if merely dispersed in the soap base mixed with water
or dispersed in an aqueous solution or water to absorb water without dissolving will .
simply swell. Such swelling requires water to slowly migrate into a dry core. Thus, the

getling material will form a swollen particle with a core that has less water than the
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peripheral part of the particle. In some cases, the core may never even become hydrated
since the peripheral ban of the particle impedes water penetra'tion and water does not
diffuse into dry material. Thus, the outer part of the swollen particle may be very wet
but the inside may be dry. Such swollen particles if formed by absorbing an aqueous
solution via dispersing the gelling agent in an aqueous solution may lose a significant
amount of the aqueous solution original held in the swollen particles when the swollen
particles are placed under pressure causing the soap mix (i.e., the material that includes
soap base and hydrogel that is being mixed) to become soft or mushy during processing, -
as when the soap mix is processed through milling, extruding and stamping, etc. Thus,
excipients such as vitamins, fragrance, etc., that are originally absorbed into the gelling
material during wetting by the aqueous solution can easily be lost during processing of

the scap mix into a soap bar.

[00040] In the formation of certain hydrogel particles, such as from carrageenan
material, waiting for the hydrogel solution to start to gel before mixing into the soap
naodle base allows the hydrogel to form into phase chunks and particles to be mixed
with the soap base in the mixer rather than as a mixture of water and gelling material

particles.

[00041] Comparing with the traditional soap finishing process, in the present
invention, only an extra pre-mixer is needed for making hydrogel solution. The
following indicates a set of general steps for a modified soap finishing process. To make
a thermoreversible hydrogel, water is put into a pre-mixer, and gelling agent (e.g.
polysaccharides such as carrageenan and konjac gum) and other additives (e.g., talc and
glycerin) are added into the water, and the material is agitated and heated (for example,
to about 90°C). The relevant salts (e.g., KCl for carrageenan), if needed, are then added
to the mixture solution. The mixture solution is then cooked for a period of time, e.g.,
4-10 minutes to ensure that the gelling material is dissolved well to form a homogenous
solution mixture. Insoluble materials such as talc, if included, may be present in the
hydrogel solution mixture. Preferably such insoluble materials are also relatively well
mixed in the solution such that when made into particles, the insoluble materials

particles will be distributed substantially uniform in a particle. At this time, the
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hydrogel solution is charged into a mixer to be mixed with soap noodle and other
additives immediately. As the hydrogel solution gels as it is being mixed by agitators
with the soap noodle and other additives, it becomes well dispersed among the soap
noodie material and forms the hydrogel particles in-sitb when the temperature drops-
during the mixing, the larger pieces and chunks of hydrogel are broken into smaller
pieces. The hydrogel phalse particles will eventually become embedded in the soap
matrix after a soap bar is formed.

[00042] 'l;he mixed material is then processed further by other processing steps
such as milling, extruding and stamping, etc. FIG. 2 illustrates a flow chart of a typical
process of the present invention. The illustrative process includes premixing the
hydrogel agent v;'ith ingredient materials and water in a heated pre-mixer 16. The
premixed material is charged into 2 mixer 18 and mixed with soap noodles. The mixed
material is then further processed in a refiner 20, miller 24, plodder 28, and a stamper
32, which are well known soap making machines. Generally, the material is mixed by
extrusion through orifices in a refiner, extruded into thin sheets in a miller, and extruded
into solid soap rods in a plodder. The soap rod is cut and stamped into soap bars.
Through this process, the material becomes well mixed in the soap base mix and
particulate ingredients in the soap base mix are dispersed and well distributed in the

resultant soap bar.

[00043] In a simple form, the soap making method of the present invention will
not require great changes the traditional soap finishing process, but merely the inclusion
of a simple pre-heating pre-mixer vessel for making the hydrogel solution. Using the
hydrogel as the soap nood!e replacement, the replacement percentage range can be
achieved-up to 45wt% based on formulation, prefe'rably up to 35w1%. To make sure
the polysaccharides solution can form gels that can act as the solid filler, the gel strength
and gelling point can be control for effective processing. Metal cations, polyols and
synergetic interaction between polysaccharides can be used to facilitate the hydrogel

formation for this invention.
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[00044) It is contemplated that the hydrogel solution can be formed into smali
particles before being mixed with the soap nocdles. It is contemnplated that the hydroge)
solution can be sprayed or spun into droplets to mix with soap noodles, thereby forming
hydrogel phase particles in the soap base mix. It is further contemplated that the

hydrogel can gel and broken up into particles before mixing into with the soap noodies.

[00045§ Anpart from thermoreversible gels, other polysaccharide gels or their
derivatives that can form hydrogels can also be used to form soap bars of the present
invention. For example, alginate, gellan gum, carob pum, and the tike, can be made to
gel by interacting with certain cations. For example, alginate or gellan gum can be
made to gel by introduction of calcium ions and carob gum can be made to gel at about
pH 5.5 to 7 in the presence of sodium borate. By using the appropriate amount of the
cations in relation fo a suitable amount of gelling material and water, gelling can be
controtled so that as the gel solution is gelling, the gelling solution is charged into the
mixer to be mixed with the soap base to form the soap mix. Such gels are cross-linked
by physical interactions with the aid of ions, which can be controllgd easier and
therefore more preferred than covalently cross-linked gels. For example, the gelling of
the gellan gum can be controlled by the amount of cations added and the temperature,
Thus, the cross-linking in the cation controlled hydrogels, ¢.g., gellan gum, alginate,
etc., are based on the physical interference between strands of the gellant polymer,
rather than by covalent bonds. As the hydrogel is formed and broken down by mixing

and agitation, hydrogel particles of the right dimensions can be made.

[00046] Many different ingredients can be advantageously used -in the hydrogel
particles, Suitable materials can be solid, liquid, semi-liquid, etc., and can be
hydrephilic or even hydrophobic. For a hydrophobic material, dispersing aids such as
emulsifiers can be used to interact with various ingredients so as to allow even
distribution of the ingredients in the hydrogel. Flavor and fragrances, such as those
traditionally known in the art, can be incorporated into the hydroge! by use of gelling
agents. Dispersing aids, emulsifiers, etc., and other aids for aiding the incorporation of
hydrephobic materials, sulch as fragrance oils, are known in the art and widely used for

flavor release technology. Making use of different gelling mechanisms and interactions
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with the flavoring compounds, the flavor release can be easily controlled, For emmfle,
by controlling the hydrogel particle size, the hardness of the gel, the water content, the
emulsifying system, etc., the release of the flavor or fragrance can be controlled in the
soap design. With the benefit of the present invention disclosure, fragrance release

benefit can be easily achieved using hydrogel particies.

[00047] Another useful ingredient in the hydrogel is processing aid, such as
inorganic powdery material, e.g., 1alc, calcite, kaolin, silicon dioxide, titanium dioxide,
diatomaceous earth, etc. We found that such inorganic powdery materia) included in the
hydrogel facilitates the breaking up of the hydrogel in the mixing process with the soap
noodles so that hydrogel particles can be made into particles of suitable sizes with high
efficiency. Talc, calcite and kaolin are preferred material. An even more preferred
inorganic powdery materials are talc and calcite. Generally, the inorganic powdery
material is added to make the hydrogel solution in the range of a weight percentage of
inorganic powdery material to hydroge! of 1.0wi% to 40wt%, more preferably from
about 2.0wt% to 30%, and even more preferably about 5wi%6 1o ahout.sz% of the
hydrogel. Preferably the inorganic powdery material in the soap bar is about 0.05wi%
to 16wt%, more preferably from about 0.1wit% to 12wit%, and more preferably about
0.25wt% to about 10wt%. Generally, the particle size of the inorganic powdery

material is higher than about 200 meshes.

[00048] Water is major component of the hydrogel phase particles. Preferably,
more water is contained in the hydrogel phase particles than in the soap base material
outside of the hydrogels. Preferably, most of the water that is in the resultant scap bar is
in the hydrogel phase particles and there is less, preferably very little water in the soap
bar outside of the hydr‘ogél phase particles. Prefcr.ably. more than 90% of the water is in
the hydrogel particles. In this way, the hydrogel, containing an amount of water and
acting as fillers, will interfere fess with the soap noodle mixing than the equivalent
amount of free water directly in the soap base mix. [n the hydroge! phase particles,
preferably water constitutes more than about 50wt%, more preferably about S0wt- -
90wt%%, more preferably about 50wt% to 75wi%. It has been found that after the

hydrogel solution has been charged into the mixer and the soap base mix processed into
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soap bars, the weight loss due to water evaporation is less than about 2.0% of the water
present in the formulation. It has been found that the water that is in the hydroge! phase
does not migrate rapidly out of the hydrogel particles into the soap matrix material
rapidly with tirne. Thus, as observable by average consumers, the soap bar does not
become wet or mushy in storage under normal ambient room condition. Soap noodles
themselves sometimes contain a little water, such as about 8wt% to 15wi%. Thus,
knowing the approximate water content of the soap noodle, the water content of the.
soap bar after manufacture can be estimated, and can also be determined by

experiments, such as by removing all the water by evaporation,

[00049] The hydrogel phase can optionally further contain a humectant.
Humectants can be selected from the group consisting of polyhydric alcchois (polyols),
water soluble alkoxylated nonionic polymers, and mixtures thereof. The humectants )
contained in the hydrogel can be used at levels of the composition from about 0. 1wi% to
JOwt%, more preferably 'from about (.5wt% to 25%, and more preferably about 5% to
about 20% of the hydrogel. Polyhydric alcohols useful herein include glycerin, sorbitol,
propylene glycol, butylene glycol, hexylene glycol, ethoxylated glucose, 1, 2-hexane
diol, hexanetriol, dipropylene glycol, erythritol, trehalose, diglycerin, xylitel, maltitol,
maltose, glucose, fructose, and mixtures thereof. Water soluble alkoxylated nonionic
polymers such as polyethylene glycgls and polypropylene glycols are useful as well. A
particularly useful humectant is glycerin. Huemectants can benefit users as moisturizers

when contacting the skin.

[00050] It is noted that it is a well known facts that humectants, such as glycerin,
glycols, etc., that are viscous liquids tend stick to ather materials to make the mixing
process difficult to control if present in the material being mixed. Thus, if gelling
material and humectants are directly mixed with soap noodles and water, the mixing
-material tends to become highly viscous and difficult to handie, For the present
invention, in which the humectant(s) are included in the hydrogel instead of being
present in substantial quantity in the soap base mix material, the viscosity of the mixing
material is reduced substantially compared to having the humectants in the soap base

direcily. The humectant, e.g., glycerin, can be present in the hydrogel in an amount of
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0.1w1% to 50wt%, more preferably from about 5wt% to 50wt%, and even more
preferably about 10wi% to about 40wt% of the hydrogel.

(00051} It is noted .lhat surfactants also ¢can be added into the hydrogel filler to
further improve the lathering properties and skin feeling during use. The synshetic
surfactants ¢an be used in this invention include anionic, amphoterie, nonionic,
zwilterionic, and cationic surfactants. Synthetic surfactants can generally be used in the
present hydrogel filler at a level of from 0.1wt% to about 40wi% in hydrogel filler, -
preferably from about (.5wi% to about 20wt%.

[00052] Examples of anionic surfactants include but are not limited to alkyl
sulfates, anionic acylsarcosinaies, methyl acryl taurates, N-acyl glutamates, acyl
isethionates, alky| ether sulfates, alkyl sulfosuccinates, alkyl phosphate esters,
ethoxylated alky! phosphate esters, trideceth sulfates, protein condensates, mixtures of ‘
éthoxylated alkyl sulfates and the like. Alkyl chains for these surfactants are C8-C22,
preferably C10-C18. Zwitterionic surfactants can be exemplified by those which can be
broadly described as derivatives of aliphatic quaternary ammonium, phosphonium, and
sutfonium compounds, in which the aliphatic radicals can be straight chain or branched
and wherein one of the aliphatic substituents contains from about § to 18 carbon atoms
and one contains an anionic water-solubilizing group, for example, carboxy, sulfate,
sulfanate, phosphate, or phosphonate. Examples include; 4-[N, N-di(2-hydroxyethyi)-
N-octadecylammonio]-butane- 1 -carboxylate; 3-[N, N-dipropyl-N-3-dodecoxy-2-
hydroxypropylammoniol-propane-1-phosphonate. Examples of amphoteric surfactants
which can be used in the hydrogel filler are those which can be broadiy described as
derivatives of aliphatic secondary and tertiary amines in which the aliphatic radical can
be straight chain or branched and wherein one of the aliphatic substituents contains from
8 to about 18 carbon atoms and one contains an anionic water solubilizing group, e.g.,
carboxy, sulfonate, sulfate, phosphate, or phosphonate. Examples of compounds falling
within this definition are sodium 3-dddecylaminopropionate, sodium 3-
dodecylaminopropane sulfonate; M-alkyltaurines, such as the ane prepared by the
reacting dodecylamine with sedium isethionate according to the teéching of U.S. Pat.

No. 2,658,072; N-higher alkyi aspartic acids, such as those produced according to the
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teaching of U.S. Pat. No. 2,438,091. Other amphoterics such as betaines are also useful
in the hydrogel filler. Examples of betaines useful herein include 1he high alkyl betaines
such as coce dimethyl carboxymethyl betaines, lauryl dimethyl carboxy-methyl betaine,
laury] dimethyl alpha-carboxyethyl betaine, cetyl dimethyt carboxymethyl betaine,
lauryl bis-(2-hydroxylethyl)carboxymethy! betaine, steary| bis-(2-
hydrorcylpropyl)carboxyrhethyl betaine, oleyl dimethyl gamma-carboxypropyi betaine,
and the like. Examples of suitable cationic surfactants include stearyldimethylbenzyl
ammonium chloride; dodecyltrimethylammonium chioride; nonylbenzylethyldimethyl
ammonium nitrate; tetradecylpyridinium bromide; laurylpyridinium chloride;
cetylpyridinium chloride; luarylpyridinium éhlmide; laurylisoguinolivm bromide;

- dilauryldimethyl ammaonium chloride; and stearalkonium chloride; and other cationic
surfactants known in the art. Nonionic surfactants used in the hyrdogel filler can be
broadly defined as compounds produced by the condensation of alkylene oxide groups
(hydrophilic in nature) with an organic hydrophobic compound, which many be
aliphatic or alkyl aromatic in nature.

{00053] The hydrogel filler can optionally contain other beneficial agents,
including hydrophilic and/or hydrophobic beneficial agents. Beneficial agents include
other polyols, vitamins, drugs, nutrients, permeation enhancers, colorants, sunblocks,
anti-bacterial ingredients, etc. Many of such beneficial agents are weli known and
commercially available. Further, in the soap bar, external to the hydrogel filler
particles, many optional materials can also be included. Beneficial agents, surfactants,
salts, fatty acids, structurants, other fillers (such as inorganic fillers), colorants,
fragrance, processing aids, etc. , as known to those skilled in the ar, and can also be
included as such optional material in the soap bar. 1f needed, the pH range of the

hydroge! can be adjusted to be compatible with some of the beneficial agents.

[000S54] The following examples illustrate the soap bars that can be formed with
the present invention. All percentages are wi%e unless clearly specified otherwise in the

content.

Example 1:

21
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[00055) The following method was used in making soap bars: Charge the amount
of water and sorbitol according to the formula into the pre-mixer, stir at room
temperature, and add the talc (or calcite or other powdery material) into the pre-mixer.
Stir the material in the pre-mixer at 500 — 600 rpm for a few minutes to disperse the’
ingredients evenly. Heat the solution to 50- 60 °*C, add the carrageenan into the solution,
increase the stirring speed to 300 rpm, continue to heat the solution to 85°C, and
maintain the temperature until the carrageenan is totally dissolved. Then add the KCl to
the solution and keep the temperature for a few minutes to totally dissolve the KCI. -
Charge the soap noodle and other additives into a double sigma mixer to mix for a few
minutes until the soap noodle is totally broken doewn to very small powdery form, then
charge the hot hydrogel solution into the double sigma mixer once the solution is ready.
Mix them for a few minutes and charge them into the refining machine and follow by

milling, extruding, extruding, and stamping.

Table 1 Soap bar formulations with carrageenan hydrogel fillers (cbntents in wi%)

Ingredients -Coulrol 1 2 3 4 ] 6
. Soap noodle 98.70 3325 77.96 77.30 30.16 30.i6  80.16
Titanium
Dioxide 0.20 0.20 0.20 0.20 0.3 0.3 03
EDTA 0.1 0.10 0.19 0.10 0.1 0.1 0.1
Fragrance 10 1.00 1.00 1.00 1.0 1.0 1.0
Carrageenan - 0.27 0.37 0.70 0.27 0.27 0.27
KCl - e.17 0.37 070 0.17 0.i7 0.17
Talc - 2.50 2.50 - 3.0 0
Calcite . - - - - 3.0 jo
Sorbitol - - - - 5.6 50 5.0
Surfactant - - - - - - 1.5
Water - 1250 1750 2000 100 100 85
H;:::::l 0 1544 20.74 21.40 18.44 1844 1844
22
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Gel Break
Strength giem
Gelling Point /

°C

" - 2266 2089 4825 1342 2320 143}

- 682  T5£2 922 72 8242 7442

[60056] “Table 1 shows the characteristics of milled soap bars made with the

above described process. The carrageenan used in these examples was kappa-

carrageenan, code name E407, obtained from Shanghai Brilliant Gum Co., Ltd. In

Table 1, the hydropgels were formed from waier, carrageenan and KCl and in some cases

 included talc as an ingredient. For comparison, a control bar was made of soap noodles
(98.7wt%e), EDTA, fragrance, and 0.2wt% titanium dioxide without any other filler
material. The hydrogel soap bars all contained the same wi% in relation to the soap bar

7 formulation of EDTA and fragrance as the control, and ¢ither 0.2 wi% or 0.3w1% of
titanium oxide present in the base mix {i.¢., the base material that does not have
hydrogel ﬁltcrs)'l.‘ The gel strength was measured using the Standard test method used
in food industry using a TA. XTPlus Texture Analyzer with a 0.5inch (1.27cm) Radius
Cylinder (P/0.5R) Cylinder probe. The intermaticnal standard test method named 1SO
9665: 1998(E) can be used with the following settings: test mode is compression, pre-
test speed is 0.5 mm/sec, test speed is 0.5mm/sec, post-test speed is 0.5mm/see, target
mode is distance, trigger type is force, trigger force is Sg Said 1SO 9665: 1998(E)
testin;g, method, as described in International Method - Adhesives-Animal Glues-
Methods of Sampling and Testing, ISO 9665, Second Edition (1998-09-15) is herein
incorporated by reference.  All gel strength measurements in this application were done
with this methed. The gelling point was tested by the following method: Put the
polysaccharide solution into a 93°C water bath to make sure the solution would not
form a gel. Control the temperature decreasing rate of the water baich at 1°C/min, and
record the temperature when the solution forms the hydrogel. We were able to '
incorporate from about 10 10 20wi% of water into the soap formulation and form stable
soap bars with the raditional mixing, refining, milling, extruding, and stamping

processes.
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Table 2 Performance results of soap bars of Table 1

Parameters  Control 1 2 3 4 5 6
Foam ,. )
21.0 220 21.8 220 21.0 213 210
Volume/fcm
[00057] Table 2 shows the foaming performance of the soap bars of Table 1. The

forming method used was the Ross-Mile test method (1SO696-1975 or GB7462-87) at
soap concentration of 0.5g/L. and a water hardness of 150 ppm. The same method was
used in all foaming performance tests in this application. It is generally accepted by
skilled artisans in soap technology that foaming performance (foam volume/cm) is a
representation of the cleansing property of a soap bar. Table 2 shows that the soap bars
of Table 1 have similar cleansing property. Thus, the soap bars that contain a large
amount of water in hydrogel fillers performed similarly well as the control bar that did

not cantain any water containing filler.

Table 3 Soap bar formulations wnh hydrogel fillers formed by carrageenanlkonjac
(contents in wt%)

Ingredients 7 8 9 10 11 12 13 14*

Soap noodle 87.81 8267 7799 7767 7297 6797 6797 629
Titanium Dioxide 0.30 0.30 020 030 030 0.30 0.30 0.30

EDTA 0.1 0.0 . 010 0.0 0.10 0.10 0.10 0.10
Fragrance 1.00 1.00 100 1.00 1.00 1.00 1.00 1.00
Carrageenan 0.11 0.16 0.19 0.16 0.27 0.27 0.27 0.30
Konjae 0.09 0.4 0.18 0.4 0.18 0.18 0.18 0.20
Kl . 0.09 0.14 035 0.4 0.18 0.18 0.18 0.20
Talc - - 250 - . 500 - 10.0
Sorbitol - - - 5.00 - - - 10.0
Glycerin 0.50 0.50 - 0.50 10,00 10,00 1250 -
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Water 10.00 1500 17.50 1500 1500 1500 1750 15.00
Hydrogel Dosage 10.80 16.00 20.80 2040 2560 3060 3060 35.70
Gel Break Strength '

1 4252 4252 - 3842 3079 2402 670 -
(gfem’) .
Gelling Point/°C 632 63x2 - 67+2 82x+2 85+£2 802 -

a: The hydroge! solution of this Number 14 example was very viscous and paste-like. It
gelled very quickly during the transferring from the glass beaker into the container. The
gel formed before it could be put into the container. So the gel strength and gelling point
were not tested by the test methods we used for measuring these two parameters in the
other samples. '

[00058] Table 3 shows'the formulations of soap bars that contain hydrogel phase
fillers made from carrageenan, konjac, KCl, and water and include ingredients selected
from glycerin, sorbitol and talc. The hydrogel dosage varied from about 11wt% to
36wt% in the formulation and the amount of water in the hydragel fillers varied from

about 10w1% to 17.5wt%. The soap noodle content varied from 63wi% to 88wi%.

[00059] It was observed that in general, the higher the gelling point of the
hydrogel, the sooner the polysaccharides solution will form the hydroge! phase during
mixing with soap noodles. Thus, higher water retention during mixing with soap noodle
for hydrogel can be .achielved. Preferably, the soap bars of the present invention are
made from hydrogels that have a gelling temperature of about 35°C to 95°C, more
preferably 45°C to 85°C. Also, it was observed that the higher gel strength the
hydrogel, the higher the water retention capability that can be achieved. Preferably, the
soap bars of the present invention are made from hydrogels that have gel strength of
200g/cm’ to 15000g/cm?, more preferably 600g/cm’ to 6500g/cm’.

. Table 4 Performance results of the soap bars of Table 3

Parameters 7 8 9 10 " 12 13 14

Foam Volume -
; 21.5 21.0 21.0 21.0 214 21.2 214 214
cm ’
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[00060] Table 4 shows the foaming performance of the soap bars of Table 3. -
The forming method used was the Ross-Mile test method at soap concentration of 0.5
g/L at a water hardness of 150 ppm. Table 2 and Table 4 show that the soap bars of the
two tables have similar cleansing property. Thus, the soap bars that contain a large
amount of water in hydrogel fillers performed similarly well as the control bar that did

not contain any water containing filler.

Table 5 Soap bar formulations with agar hydrogel fillers (contents in wt%b)

Ingredients 15 16 17 18
Soap noodle 85.94 £0.83 74.90 69.90
Titanium Dioxide 0.20 0.20 0.20 : 0.20
EDTA - 0.10 0.10 0.10 0.10
Fragrance 1.00 - 1.00 1.00 1.00
Agar 0.26 0.37 0.80 0.80
Sorhitol - - 5.50 5.50
Tale - . - . 5.00
Water 12.50 17.50 -17.50 17.50
Hydrogel Dosage 12.76 17.87 238 29.0
Gel Break

Strength g/em? 1086 1086 ’ 831 1886
Gelling Point /C 43 %2 432 502 70£2
[00061] Table 5 shows the formulations of hydrogel soap bar made from agar.

Agar is a strongly gelling hydrocolloid from marine algae. Its main structure is
chemically characterized by repetitive units of D-galactose and 3, 6-anhydro-L-

gelactose, with few variations, and also a low content of sulfate esters. Useful

molecular weight of agar is from 1%10° to 5%10° Dalton. The agar used in these

examples was obtained from Shanghai Brilliant Gum Co., Ltd, with a code name

26
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BLR600!1. The hydrogel dosage varied from 13wi% to 29wi%. The water content in the
hydrogel varied from about 12.5wt% to 17.5w1% of the soap bar formulation materiai.

Table 6 Performance results of soap bars of Table 5

Parameters Glycerin Bar” 15 16 17 18
Foam .

21.0 21.8 22 216 19.8
Valume/cm

a: The Glycerin Bar was a Savlon Bar with aloe vera (& soap product of Johnson &
Johnson for India market, made by VVF limited, ingredients : sodium palmate, sodium
palm kernelate, glycerin, water, fragrance, triclosan, Aloe Barbadensis Leaf Extract, C}
74260, CI 11680)

[00062]  Table 6 shows the foaming performance of the soap bars of Table 5 and a
commercial glycerin bar. Table 2 and Table 6 show that the soap bars of the two Tables
have similar cleansing property. Thus, the soap bars that contained a large amount of
water in agar hydroge! fillers performed similarly well as the contral bar and the
SAVLON glycerin bar that did not contain any water containing filler. Further,
comparing Table 4 and Table 6 shaws that glycerin bars can be made according 1o the
present invention with hydroge! fillers that perform similarly with nonhydrogel

commercial glycerin bars.

Table 7 Soap bar formulations with sodium alginate hydrogel fitlers (contents in wt%%)

Ingredients 19 20
Soap noodle 8594 80.58
Titanium Dioxide S 020 0.20
EDTA 0.10 a.10
Fragrance 1.00 1.00
Sodium Alginate 0.26 0.35
EDTA - 0.17
27
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CaCl, ’ 0.00 0.1
Water 12.50 17.50
Hydrogel Dosage 12.76 18.12
{000663] Table 7 shows the formulations of hydrogel soap bar made from sodium

alginate, which is not thermoreversible. The hydrogel dosage varied from 13wt% to
18w1%. The water content in the hydrogel varied from about 12.5wt% to 17.5w1% of
the soap bar formulation material. Alginate is a family of unbranched binary
copolymers of (1—4) linked B-D-mannuronic acid (M) and a-L-guluronic acid (G)

residues of widely varying composition and sequence with a molecular weight range

from 3x10* to 1x10° Dalton. For example, the commercial alginates produced from

Laminaria hyperborean, Macrocystis pyrifera, Laminaria digitata, Ascophyllum
nodosum, Laminaria japonica, Eclonia maxima, Lessonia nigrescens, Durvillea
Antarctica and Sargassum can be used for the soap bars of this invention. For the

hydrogel formed by alginate without CaCl,, as an illustration, the 0.26wt% alginate was
dispersed into the 12.5 wt % water, and the resulting solution was heated to 80°C. The
solution was stirred continually at 800 rpm for adequate time until the alginate was
totally dissolved. The solution was cooled to room temperature, at which point the
selution formed a highly viscous paste and was charged into the mixer and mixed it-
with soap noodle and othér ingredients. For the hydrogel formed by alginate with CaCl,,
the 0.10wt% CaCl; and 0. 17.wt% EDTA were dissolved into a 1wt% water portion, and

the 0.35wt% alginate was dissolved into a 16.5wt% water portion to form the solutions

containing the 17.5wt% water. The alginate solution was heated to 60°C. The

CaCly/EDTA solution was added into the alginate solution slowly to ensure that the"
hydrogel can be formed properly. After the hydrogel solution has been formed, it was
cooled to room temperature and charged into the mixer and mixed it with soap noodle

and other ingredients.

Table 8 Performance results of soap bars of Table 7

28
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Parameters 19 20
Foam Volume/cm 218 21.0 .
[00064] Table 8 shows that the soap bars that contained a large amount of water

in sodium alginate hydrogel fillers performed similarly well as the control bar.

Table 9 Soap bar formulations with gellan gum hydrogel fillers (contents in wt%)

Ingredients 21 22
Soap noodle - 85.91 83.14
Titanium Dioxide 0.20 0.20

' ~EDTA . 0.10 0.10
Fragrance . 1.00 -I .00
Gellan Gum 0.26‘(LA) 0.38 (LA:HA =1:1)"
CaCly 0.03 0.18
Water 12.50 15.00
Hydrogel Dosage 12.79 15.56

Gel Break Strength
= wam 656

gj«:m1

a: LA means low acyl gellan gum, HA means high acyl gellan gum, LA:HA=1:1 means
the weight ratio of LA to HA is I},

[00065] Table 9 shows the formutlations of hydrogel soap bar made from gell;an
gum, which is not thermoreversible. The hydrogel dosage varied from 13wt% to
16wt%. The water content in the hydrogel varied from about 12.5wt% to 15w1% of the
soap bar formulation material. The gellan gum used was an extracellular polysaccharide

secreted by the micro-organism Sphingomonas elodea previously referred to as

29

36

Copy provided by USPTO from the IFW Image Database on 09/09/2010



J&J5423USNP

Pseudomonas elodea with a molecular weight range from 3x10* to 2x10° Dalton. The

primary structure of gellan gum used in this design is composed of a linear
tetrasaccharide repeat unit: —3)-B-D-Glcp-(1—4)-B-D-GlcpA-(1—4)-B-D-Glcp-
(1—4)-a-L-Rhap-(1—. The gellan gum was obtained from CP Kelco with a brand name
KELCOGEL CG-HA forhigh acyl gellan gum and KELCOGEL CG~LA. for low acyl
gellan gum. The gellan gum hydrogel were made by the following process: The CaCl,

was dissolved in de-ionized (DI) water to make a CaCl, solution, Gellan gum was added

into DI water, and the dispersion was heated to 50-60°C to dissolve the gellan gum.
Afler the geltan gum was totally dissolved in the water, the CaCl; solution was added
into the gellan gum solution, the solution was cooled to room temperature to form the

hydrogel. The hydrogel was charged into the mixer and mixed with the soap noodle and
other ingredients.

Table 10 Performance results of soap bars of Table 9

Parameters . 2] 22
Foam Volume/cm 21.6 21.6
100066] Table 10 shows that the soap bars that contain a large amount of water in

gellan gum hydrogel fillers perform similarly well as the control bar.

[00067] The practice of the present invention will employ, unless otherwise
indicated, conventional methods used by those in soap product development within
those of skill of the art. Embodiments of the present invention have been described with
specificity. The embod'imenls are intended to be illustrative in all respects, rather than
restrictive, of the present ‘invention. It is to be understood that various combinations and
permutations of various parts and components of the schemes disclosed herein can be
implemented by one skilled in the art without departing from the scope of the present
invention. Further, where a substance is described to comprise certain ingredients, it is

contemplated that a substance in some cases can also be made consisting essentially of
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the ingredients. All patenit documents cited herein are incorporated by reference in their

entireties herein.

31

38

Copy provided by USPTO from the IFW Image Database on 09/09/2010



10

15

20

50

REIVINDICACIONES

1. Un jabén sélido que puede molerse y que comprende:
una base de jabdén en fase sélida; y

particulas de fase hidrogel incrustadas en la base de jabén.

2. Eljabén sélido de la reivindicacion 1, en donde las particulas de fase hidrogel

contienen un agente gelificante de polisacarido.

3. Eljabon sélido de la reivindicacién 1, en donde las particulas de fase

hidrogel contienen carragenina.

4. Eljabon sélido de la reivindicacion 1, en donde las particulas de fase

hidrogel contienen al menos dos agentes gelificantes de polisacaridos diferentes.

5. Eljabén sélido de la reivindicacién 1, en donde las particulas de fase

hidrogel contienen al menos carragenina y konjac.

6. Eljabon sélido de la reivindicacion 1, en donde el jabdn sdlido contiene al

menos 15 % en peso de agua y las particulas de fase hidrogel no tienen nucleo.

7. Eljabdn sélido de la reivindicacion 1, en donde el jabdn sélido contiene al

menos 15 % en peso de agua y al menos 0,1 % en peso de poliol, en donde hay
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mas agua y mas poliol en las particulas de fase hidrogel que fuera de las

particulas en fase hidrogel.

8. Eljaboén sdlido de ia reivindicacién 1, en donde el jabén sélido contiene al
menos 15 % en peso de agua y las particulas de fase hidrogel que contienen al
menos 2 % en peso de particulas inorganicas en el jabén y hay mas agua en las

particulas de fase hidrogel que fuera de las particulas de fase hidrogel.

9. Eljabén sélido de la reivindicacion 1, en donde el jabén sélido contiene al
menos 15 % en peso de agua y las particulas de fase hidrogel contienen al
menos 2 % en peso de talco en el jabén, las particulas de fase hidrogel

contienen carragenina y otro polisacarido.

10. Eljabdn sélido de la reivindicacién 1, en donde el jabdn comprende menos

que 80 % en peso de sal alcalina de acido graso o surfactante.

11. Eljabdn sdlido de la reivindicacion 1, en donde las particulas de fase hidrogel

se forman a partir del hidrogel con punto de gelificacién de 35 °C a 95 °C.

12. Eljabén sélido de la reivindicacion 1, en donde las particulas de fase hidrogel

se forman a partir del hidrogel con resistencia de gel de 200 g/cm? a 15.000 g/cm?.

iy,
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13. Eljabon sélido de la reivindicacion 1, en donde las particulas de fase
hidrogel se forman a partir del hidrogel con punto de gelificacién de 45 °C a

85 °C y con resistencia de gel de 600 g/cm? a 6500 glcmz.‘

14. Eljabon solido de la reivindicacion 1, en donde el jabén sélido contiene
menos que 70 % en peso de sal alcalina de acido graso o surfactante, contiene
al menos 15 % en peso de agua, y las particulas de fase hidrogel contienen
carragenina y otro polisacarido y al menos 1 % en peso de particulas inorganicas
en las particulas en fase hidrogel, y las particulas de fase hidrogel se forman a
partir del hidrogel con punto de gelificacion de 45 °C a 85 °C y con resistencia de

gel de 600 g/cm? a 6500 g/cm?.

15. El jabdn sélido de la reivindicacién 1, en donde la particula de fase hidrogel
y la base de jabon sélido tiene indices refractivos que son cercanos de manera

que el jabon sélido es transparente o transiucido.

16. El jabon sélido de la reivindicacion 1, en donde las particulas de fase

hidrogel constituyen 5 % en peso a 50 % en peso del jabdon sélido.

17. Un método de fabricacion de un jabén sélido, el método comprende:
proporcionar una base de jabon soélido;

formar una solucion liquida de hidrogel; y
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usar la solucién liquida de hidrogel para formar las particulas de fase hidrogel

dispersas en la base de jabon.

18. El método de la reivindicacion 17, que comprende mezclar la soluciéon
liquida de hidrogel con la base de jabén sdlido y gelificar la solucién liquida de

hidrogel en 1as particulas de fase hidrogel dispersas en la base de jabon sélido.

19. El método de la reivindicacién 17, que comprende romper las piezas de
hidrogel mas grandes en particulas de fase hidroge! mas pequefias cuando se

mezclan en la base de jabén.

20. EIl método de la reivindicacion 17, que comprende enfriar una solucion
liquida de hidrogel caliente para permitir que un hidrogel de polisacarido forme

particulas de fase hidroge! mientras se mezclan en la base de jabdn.

21. El método de la reivindicacion 17, que comprende incluir particulas
inorganicas insolubles en agua en la solucion liquida de hidrogel antes de que se

formen las particulas en fase hidrogel.

22. El método de la reivindicacion 17, que comprende usar agua que es 15 %
en peso 0 mas del peso del jabén sélido para formar la solucion liquida de
hidrogel y que se forma a partir de la solucion liquida de hidrogel en las

particulas de fase hidrogel sin nucleo en el jabén sdlido.
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23. Elmétodo de la reivindicacion 17, que comprende formar el jabén sélido con

70 % en peso 0 menos de materia grasa total por medio del uso de al menos una
carragenina y konjac para formar la solucién liquida de hidrogel, en donde la solucion
liquida de hidrogel, si se deja gelificar, resultara en un hidrogel con un punto de

gelificacion de 35 °C a 95 °C y resistencia de ge! de 200 g/cm? a 15.000 g/cm?.

24. Particula de hidrogel para usar como relleno para una composicién de
limpieza, la particula comprende un polimero hidrogel fisicamente reticulado en
una fase hidrogel que contiene agua, la particula de hidrogel con un volumen de
fase hidrogel rodeada por una superficie de fase, la superficie de fase permite
que el material vaporizable o soluble en agua abandone el volumen de fase

hidrogel cuando se usa la composicion de limpieza.

V3



J&J5423USNP

What is claimed is:

1. A millable solid soap comprising:
solid phase soap base; and

hydrogel phase particles embedded in said soap base.

2. The solid soap of claim 1 wherein the hydrogel phase particles contains

polysaccharide gelling agent.

3. The solid soap of claim 1 wherein the hydrogel phase particles contains

carrageenan,

4. The solid soap of claim 1 wherein the hydrogel phase particles contains at least

two different polysaccharide gelling agents.

S. The solid soap of claim | wherein the hydrogel phase particles contains at least

carrageenan and konjac.

6. The solid soap of claim 1 wherein the solid soap contains at least 15wt% water

and the hydrogel phase particles are coreless.

7. The solid soap of claim 1 wherein the solid soap contains at least 15wt% water
and at least 0. 1wt% polyol, wherein more water and more polyol are in the

hydrogel phase particles than outside of the hydrogel phase particles.

8. The solid soap of claim 1 wherein the solid soap contains at least 15wt% water
and the hydrogel phase particles containing at least 2wt% of inorganic panticles
on the soap and more water is in the hydrogel phase particles than outside of the

hydrogel phase particles.
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9. The solid soap of claim 1 wherein the solid soap contains at least 15wt% water
and the hydrogel phase particles contain at least 2wt% of talc on the soap, the

hydrogel phase particles containing carrageenan and another polysaccharide.

10. The solid soap of claim 1 comprising less than 80w1% fatty acid alkali salt or

surfactant.

11. The solid soap of claim 1 wherein the hydrogel phase particles formed from
hydrogel with gelling point from 35°C to 95°C.

2. The solid soap of claim 1 wherein the hydrogel phase particles are formed from
hydrogel with gel strength of 200g/cm” to 15000g/cm’.

13. The solid soap of claim 1 wherein the hydrogel phase particles are formed from
hydrogel with gelling point from 45°C to 85°C and with gel strength of
600g/cm’ to 6500g/cm’.

. 14. The solid soap of claim 1 wherein the solid soap contains less than 70wt% fatty
acid alkali salt or surfactant, contains at least 15wt% water, and the hydrogel
phase particles contain carrageenan and another polysaccharide and at least
1wt% of inorganic particles in the hydrogel phase particles, and the hydrogel
phase particles are formed from hydrogel with gelling point from 45°C to 85°C
and with gel strength of 600g/cm’ to 6500g/cm’.

15. The solid soap of claim 1 wherein the hydrogel phase particle and the solid soap
base have refractive indexes that are close such that the solid soap is transparent

or translucent.

16. The solid soap of claim 1 wherein the hydrogel phase particles constitute Swi%
to SOwt% of the solid soap.

17. A method of making a solid soap comprising:

providing a solid soap base;

33
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forming a hydrogel liquid solution; and

using the hydrogel liguid solution to form hydrogel phase particles dispersed in

* said soap base.

18.

19.

20.

21

22.

23.

24

The method of claim 1 7 comprising mixing the hydrogel liquid solution with the
solid soap base and gelling the hydrogel liquid solution into the hydrogel phase

particles dispersed in the solid soap base.

The method of claim 17 comprising breaking up larger pieces of hydrogel into

smaller hydrogel phase particles when mixing in the soap base.

The method of claim 17 comprising cooling a hot hydrogel liquid solution to
allow a polysaccharide hydrogel to form hydrogel phase particles while mixing

in the soap base.

The method of claim 17 comprising including inorganic water-inscluble
particles in the hydrogel liquid solution before forming the hydrogel phase
particles.

The method of claim 17 comprising using water that is 15w1% or more of weight
on the solid soap to form the hydrogel liquid solution and forming from the

hydrogel liquid solution into coreless hydrogel phase particles in the solid soap.

The method of claim 17 comprising forming the solid soap with 70wt% or less
of total fatty matter by using at least one of carrageenan and konjac to form the
hydrogel liquid solution wherein the hydrogel liquid solution if allowed to gel
will result in a hydrogel having a gelling point of 35°C to 95°C and gel strength
of 200g/cm’ to 15000g/cm’.

Hydrogel particle for use as filler for a cleansing composition, comprising
hydrogel polymer physically cross-linked in a hydrogel phase containing water,
the hydrogel particle having a hydrogel phase bulk surrounded by a phase
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surface, the phase surface allowing water soluble or vaporizable material to

leave the hydrogel phase bulk as the cleansing composition is used.
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ABSTRACT

A millable solid soap. The millable solid soap contains a solid phase soap base
and hydrogel phase particles dispersed in said soap base. The hydrogel phase particles

act as fillers to render a low total fatty matter solid soap.
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1 hereby state that | have reviewed and understand the contents of the above identified specification, including the dlaims, as
amended by any amendment specifically refesred to above.

| acknowfedge the duty to disclose information which is material to patentabifity as defined in 37 CFR 1.56, including for
continuation-in-part applications, material information which became available between the filing date of the prior application
and the national or PCT intemational filing date of the continuation-in-part application.

) hereby claim foreign priority benefits under 35 U.S.C. 119{a){d) or 365(b) of any foreign application(s} for patent or
inventor's certificate, or 365(a) of any PCT intemational appfication which designated at least one country other than the
United States of America, listed below and have also identified below, by checking the box, any foreign appilication for patent
or inventor's certificate, or any PCT intemational application having a filing date before that of the application on which

priority is claimed.
Prior Foreign Forelgn Filing Date Priority Certified Copy

Application Country (MWDD/YYYY) Not Claimed Attached?

Number(s) YES NO
0] ] 0
g D |
0 O |
0 O a

L] Additional foreigr application numbers are fisted on a supplementa! priority data sheet PTQ/SB/02B attached hereto:
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DECLARATION - Utility or Design Patent Application

| hereby claim the benefit under 35 U.S.C. 119(e) of any United States provisional g ition(s) listed below.

Appfication Number{s) Filing Date (MMWDD/YYYY)

[0  aodionat provisional application
numbers ar2 listedon a

suppiamental priody data sheet
PTG/SBOZB attached hereln.

I hereby claim the benefit under Tide 35, United States Code, §120 of any United States application(s) Ested below and, insofar as
the subject matter of sach of the daims of this application is not disdosed in the prior United States application in the mannar
provided by the first paragraph of Title 35, United States Code, §112, | acknowledge the duty to disclose material information as
defined in Title 37, Code of Federal Reguiations, §1.56(a) which ocourred between the fifing date of the prior applicafion and the
national or PCT intemational filing date of this application:

_Application Serial No. Filing Date Status

Patented
Patented
Patented

AUTHORIZATION TO PERMIT ACCESS TO APPLICATION BY PARTICIPATING OFFICES

[ If checked, the undersigned hereby grants the USPTQ authority to provide the European Patent Office (EPQ), the Japan
Patent Office (JPQ), and any other intellectua! property offices in which a foreign application claiming pricrity to the above-
identified application is filed access {o the above-identified patent application. See 37 CFR 1.14{c) and (h). This box should not
be checked if the applicant does not wish the EPQ, JPO, ar other intellectual propery office in which a foreign application dlaiming
priority to the above-identified application is filed to have access to the application.

{n accordance with 37 CFR 1.14(h}{(3), access will be provided to a copy of the application-as-fled with respect to: 1) the above-
identified application, 2) any foreign application to which the above-identified application daims prierity under 35 USC 119(aH{d) if
a copy of the foreign application that satisfies the certified copy requirement of 37 CFR 1.55 has been filed in the above-identified
US application, and 3) any U.S. application form which benefit is sought in the above-identified application,

In accordance with 37 CFR 1.14{c), access may be provided to information conceming the date of fiing the Authorization to
Permit Access to Application by Participating Offices.

| hereby appaint:
Place Customer
Bd Practiioners at Customer Number - Number Bar Code
Label Here
AND

O Practitioners) named below:
Name Registration Number

as my/our attomey(s) or agent(s}) to prosecute the application identified above, and to transact all business in the United
States Patent and Trademark Office connected therewith.

Address alt telephone cafls to Brett T. Freeman at telephone number {(732) 524-3428,

Customer Number

Direct afl correspondence to: B3 or8ar Code Label
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I hereby declare that all statements made herein of my own knowledge are true and that all statements made on
information and belief are believed to be true; and further that these statements were made with the knowledge
that willful false statements and the like so made are punishable by fine or imprisonment, or both, under 18
U.S.C. 1001 and that such willful false statements may jeopardize the vafidity of the application or any patent
issued thereon.

NAME OF SOLE OR FIRST INVENTOR: ] A petition has been filed for this unsigned invenior

Family Name

or Sumame  Lai

Gtven Name
(Arst and middje [if any]) MacC

oot fwe Lt o Sept 2. 2057
Residence: City Shanghai Stats Country China Citltamhilp China l
Malling Address 3285 Dongchuan Road, Minhang District

City Shanghai _ Stata zp_ 200245 Country China

| hereby declare that all statements made herein of my own knowledge are true and that all statements mads on
information and bellef are believed to be true; and further that these statements were made with the knowledge
that willful false statements and the like so made are punishable by fine or imprsonment, or both, under 18
U.S.C. 1001 and that such willful false statements may jeopardize the validity of the application or any patent
issued thereon.

NAME OF SECOND INVENTOR: [ A petition has been filed kor this unsigned invantor
Given Name Family Name
(Rrst and middle [if any]) Jayprakash or Summname  Vidwans

Inventor's

Signature Date

Residence: City Mumbai Statn Country India Citlzanshto India
Malling Address _ Lal Bahadur Shastri Marg, Mutund {West)

City Mumbai Stats ar 400080 Country India

igsued thereon.

| hereby declare that all statements made herein of my own knowledge are true and that all statements made on
information and belief are believed to be true; and further that these statements were made with the knowledge
that willful false statements and the like so made are punishable by fine or imprisonment, or both, under 18
U.S.C. 1001 and that such willful false statements may jeopardize the validity of the application or any patent

NAME OF THIRD INVENTOR:

1 A petition hias bean fed for this unsigned inventor

Given Name
{first and middle [if any]) Qian

Family Name

orSumams  Wu

ivetars (Qram W o qe,f 2), 200§
Residence: City Shanghai State Country China C'iﬂnnship China
Malling Address 3285 Dongchuan Road, Minhang District

cty Shanghai _ Stats Zp_200245 Country China
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Pleass type a plus sign (+}inside this bex [+ )

FTOSR0 {10:00)
Aporoved lor 158 through 103002, OMB 06510032
U.5. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Raduction Act of 1995, no persans ara required to respond to a collaction of Fdormation urdess 1 contains a vaiid OVB condrol Aurtes,

DECLARATION Attomey Docket Number | J&.J5243USNP
AND
POWER OF ATTORNEY First Named Inventor Mac Lai
FOR UTILITY OR DESIGN COMPLETE IF KNOWN
PATENT APPLICATION
(37 CFR1.63) Application Number
K Declaration Submitted with [] Declaration Submitted after )
Initial Filing OR  inifialFilng (Surcharge | ing Date Septermber 29, 2009
(37 CFR 1.16{(e)) required)

Group At Unit
Examiner Nama

As a below named Inventor, | hereby declare that:

My residence, mailing address, and citizenship are as stated below next to my name.

1 beliave | am the original, first and sole inventor (if only one name is listed below) or an origina), first and joint inventor (if
plural names are listed below) of the subject matter which is claimed and for which a patent is sought on the invention
entitled:

SOAP BAR CONTAINING HYDROGEL PHASE PARTICLES
(Title of the Invention)

the specification of which
Bd is attached hereto
OR

[ was filed on (MMDD/YYYY) [__ ] as United States Application Number or PCT Intemational Appiication Number
and was amended on (MM/OD/YYYY) E] (if applicable).

| hereby state that | have reviewed and understand the contents of the above identified specification, including the daims, as
amended by any amendment specifically referred to above.

| acknowledge the duty to disclose information which is material to patentability as defined in 37 CFR 1.56, including for
continuation-in-part applications, material information which became available between the filing date of the prior application
and the nationat or PCT intemational filing date of the continuation-in-part application.

I hereby claim foreign priority benefits under 35 U.S.C. 119(a)-{d) or 365(b) of any foreign application(s) for patent or
inventor's certificate, or 365(a} of any PCT intamational application which designated at least one country other than the
United States of America, listed below and have also identified below, by checking the box, any foreign application for patent
or inventor's certificate, or any PCY intemational application having a filing date belore that of the appfication on which
priority is claimed.

Prior Foreign Forelgn Fifing Date Priority Certified Copy
Application Country {MM/DD/YYYY) Not Claimed Afttached?
Number(s) YES NO
| g O
O g 3
O 0 g
O 0 0

Additional foreign application numbers are listed on a supplemental priority data sheet PTO/SB/02B attached hereto:
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DECLARATION - Utility or Design Patent Application

| hereby cldim the benefit under 35 U.S.C. 119{e) of any United States provisional application(s) fisted below.

Application Number({s) Fillng Cate (MMDD/YYYY)
0  Adcuional provisional application
numbers are istedon a
supplemental pnordy data sheet
PTQ/SBUZB aitached hereto.

| hereby claim the benefit under Title 35, United States Code, §120 of any United States application(s) Bsted below and, insolfar as
the subject matter of each of the claims of this application is not disciosed in the prior Urited States application in the manner
provided by the first paragraph of Title 365, United States Cods, §112, | acknowledge the duty to disclose matesia) information as
defined in Title 37, Code of Federal Regulations, §1.56{a) which occurred between the filing date of the prior application and the
national or PCT intemational filing date of this application:

Application Serial No. Filing Date Status

Patented
Patented
Patented

AUTHORIZATION TO PERMIT ACCESS TO APPLICATION BY PARTICIPATING OFFICES

{J 1 checked, the undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO), the Japan
Patent Office (JPO), and any other intellectual properly offices in which a foreign application claiming priosity to the above--
identified application is filed access to the above-dentified patent appfication. See 37 CFR 1.14{c) and (h). This box should not
be checked if the applicant does not wish the EPO, JPO, or ather intellectual property office in which a foreign appiication daiming
priority to the above-identified appiication is filed to have access to the application.

In accordance with 37 CFR 1.14{(h)(3), access will be provided to a copy of the appbcation-as-ed with respect to: 1) the above-
identified application, 2) any foreign appiication 1o which the above-identified appiication daims priority under 35 USC 11%{aH{d) i
a copy of the foreign appfication that satisfies the certified copy requirement of 37 CFR 1.55 has been filed in the above-identified
US application, and 3) any U.S. application form which benefit is sought in the above-identified apphication.

In accordance with 37 CFR 1.14{(c), access may be provided & information conceming the date of filing the Authorization to
Permit Access to Application by Participating Offices.

| hereby appoint:
Place Customer
X Practitioners at Customer Number - Number Bar Code
: Label Hers
AND

[0 Practitioner(s) named helow:
Name Reqistration Number

as my/our attomey(s) or ageni(s) to prosecute the application identified abave, and to transact all business in the United
States Patent and Trademark Office connected therewith.

Address all telephone calls to Bratt T. Freeman at telephone number (732) 524-3428.

Customer Number

Direct afl comespondenca to: or Bar Coda Label
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| hereby deciare that afl stataments made herein of my own knowledge are true and that all statements made on
informatian and befief are befievad to be trus; and further that these statements were made with the knowledge
that willful false statements and the like so made are punishable by fine or mpriscnment, or both, under 18
U.S.C. 1001 and that such wilifid falsa statemants may jeopardize the vabidity of the appheation or any patent
issued thereon.

NAME OF SOLE OR FRST NVENTOR: ] A petition has boen Sed for this unsigned inventor

Given Name Famnily Narme

{Prst end middle [ eny}) Mac orSumame  Lai

Inventor's

| Signature Date

Rosidence: Cy Shanghai Stts Country China Ciizsnship China
Maiing Address 37285 Dongchuan Road, Minhang District

cry Shanghai Stam ® 220245 Country China

I hereby declare that ail statements made herein of my own knowiadge are trus and that afl statemsnts made on
information and belief are believed to be true; and further that these stataments were made with the

that witiful false statements and the (ika 80 made e punishable by fine or imprisonment, or both, under 18
U.S.C. 1001 and that such willfiul felse statements may jecpardize the vafiiity of the appiication or any patont
issuad thereon.

NAME OF SECOND INVENTOR: (0] A petiiion has been fled for this unsigned invertor

Given Name Family Name

(Rrst and ciddle [Ff any]) Jayprakash orSumame  Vidwans

bnvertors m&& o 27 ept 2629
Rasidence: CRy Mumbaj State Country indla Citznship Incia
Mailing Address _ L2l Bahadus Shastr Marg, Mutund (West)

cxy Mumbal Stsis zp 400080 Courntry Indla

| hereby deciare that all statements made herein of my own knowiadge are true and that all stetements made on
information and befief are believed to be true; and further that thege statements were made with the knowledgs
that willful faise staternents and the (ke s0 made are punishable by e or fnprisonment, or both, under 18
U.8.C. 1001 and that such willful falss statements may jeopardize the vaiidity of the application or any patent
issued thereon.

NAME OF THIRD INVENTOR: {3 A petifion has been Sed for this unsioned irvenioe

Given lame Family Name

et and middde [ amyT) Qisn orSumame Wu

Iventor'y

| Sigmatiry Oxte

Residence: City Shanghal Staty Country China Citizenyilp China
Maling Address 3285 Dongchuan Road, Minhang District

Chy Shanghai Shts P 200245 Country China

Page Jof 3

Copy provided by USPTO from the IFW Image Database on 09/09/2010



181

20

FIG. 2

16

Mixer —L

Mixer

(-
Plodder |—{ Stamper

Copy provided by USPTO from the IFW Image Database on 09/09/2010




