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TITLE
STRUCTURED UNIT DOSE CLEANSING PRODUCT
BACKGROUND OF THE INVENTION

[0001] The disclosed technology relates to a formulation for a unit dose cleansing
product without the use of a film package, which contains a basic cleansing composi-
tion and a structurant.

[0002] There are many innovations in the cleansing market to provide consumers
convenient and attractive products that are also effective cleansers. In recent years,
unit dose cleansing products, such pod detergents, have attracted much attention from
consumers. Unit dose pod products exhibit advantages over old unit dose detergent
tablet in terms of better water solubility, better handling, less dust and fine particles,
and friability. Pod cleansing products use a bag into which a cleansing composition
is packed. The bag is made of a water soluble film that has a high viscosity when
exposed to water.

[0003] The pod cleansing products can be colorful and attractive to children who
mistake the pod as a toy or candy and play with or even eat the pods. Because of the
highly concentrated liquid detergent within the pod, and the sticky film in which the
pod is packaged, it has been reported that young children suffered from eye burns
and choking. A safer product is needed.

[0004]  Furthermore, the manufacturing of pod detergents results in a high level
of waste from defectively wrapped pods, allowing leakage of detergent, or from the
excessive amount of film trimmed from the pods that cannot be re-used.

[0005] Also, pod detergent have a fixed dosage and the consumer cannot control
the amount of detergent usage.

[00006] A new unit dose cleansing product is needed.

SUMMARY OF THE INVENTION

[0007] The disclosed technology, therefore, solves the problem of safety, waste,
and control by providing a unit dose formulation that does not require packaging in a

film.

[0008]  One aspect of the disclosed technology is directed to a structured unit dose
dissolvable article. The structured unit dose dissolvable article contains a cleansing

composition and a structurant composition.
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[0009] In an embodiment, the structurant composition includes a Cg to C3o fatty

acid or mixtures thereof, and at least one water soluble or water dispersible polymer.

[0010] In an embodiment, the water soluble or water dispersible polymer can be
a polymer including monomer units derived from a poly(alkylene) glycol, such as,

for example, poly(ethylene) glycol.

[0011] In some embodiments, the water soluble or water dispersible polymer can
be a polyethylene glycol polymer having a number average molecular weight of from

about 200 to about 1,000,000.

[0012] In some embodiments, the water soluble or water dispersible polymer can

be an ethylene oxide-propylene oxide-butylene oxide block copolymer.

[0013] In some embodiments, the water soluble or water dispersible polymer can
be a substituted oligo or polysaccharide, wherein the substituent is derived from

poly(ethylene) glycol.

[0014] In some embodiments, the water soluble or water dispersible polymer can
be a poly(vinyl) alcohol, poly(vinyl)pyrolidones, poly(acrylamide) or combinations
thereof.

[0015] In some embodiments, the water soluble or water dispersible polymer can
be an alkoxylated polyol polymer, such as, for example, polyethylene glycol methyl
glucose polymer having from 2 to 1000 moles of polyethylene glycol per mole of
methyl glucose. In some embodiments, the alkoxylated polyol polymer can be further

derivatized with a lipophilic reagent, such as a mono- or di-alkyl Cs to Ceo fatty acid.

[0016] In some embodiments, the water soluble or water dispersible polymer can
be a polyethylene glycol based polyurethane. In embodiments, the polyurethane ad-
ditionally include units derived from, polyester polyol, polyether polyol, polycapro-

lactone diol, polybutadiene polyol and their mixtures; and end-capped polyurethanes.

[0017]  Another aspect of the disclosed technology includes a process of preparing
a structured unit dose dissolvable article by mixing a cleansing composition with a
structurant composition and forming the mixture into the structured unit dose dis-

solvable article.
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[0018] In an embodiment, the structured unit dose dissolvable article can be
formed by molding the mixture, such as, for example, vacuum molding, injection

molding, or compression molding.

[0019] In some embodiments, forming the structured unit dose dissolvable article
can occur by sculpting the mixture, such as through a 3D printing, or by traditional
sculpting of discreet amounts of the mixture on a surface, allowing the mixture to dry

and harden, and sculpting the hardened mixture into the desired shape.

[0020] In embodiment, the structured unit dose dissolvable article can be formed

by extruding the mixture into a desired shape, or by die cutting the mixture.

DESCRIPTION OF THE FIGURES

[0021]  Figure 1 provides examples of molded structured unit dose dissolvable
articles.

[0022]  Figure 2 provides examples of a structured unit dose dissolvable article
in a dispensing cup.

[0023]  Figure 3 provides examples of a continuous strip that is perforated or in
some manner weakened at given lengths.

[0024]  Figure 4 provides examples of quick release forms of the structured unit
dose dissolvable article.

[0025]  Figure S provides a structured unit dissolvable article in the form of a twist
and push dosing mechanism/

[0026]  Figure 6 provides example containers for structured unit dose dissolvable
articles, such as a plastic tub, plastic bag or cardboard box.

DETAILED DESCRIPTION OF THE INVENTION

[0027] Various preferred features and embodiments will be described below by way
of non-limiting illustration.

[0028] One aspect of this disclosure is an article that dissolves on contact with an
aqueous medium to deliver a cleansing composition to the medium. The structured
unit dose dissolvable article contains the cleansing composition and a structurant com-
position that allows the composition to be structured into an article.

[0029]  Cleansing compositions, in general, are known in the art and are not partic-

ularly limited herein. Basic cleansing compositions include, for example, a detersive
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surfactant composition. Detersive surfactants utilized to formulate the cleansing com-
positions can include, for example, anionic surfactants, amphoteric surfactants,
nonionic surfactants, and mixtures thereof.

[0030] Non-limiting examples of anionic surfactants are disclosed in McCutch-
eon's Detergents and Emulsifiers, North American Edition, 1998, published by Al-
lured Publishing Corporation; and McCutcheon's, Functional Materials, North Amer-
ican Edition (1992); both of which are incorporated by reference herein in their en-
tirety. The anionic surfactant can be any of the anionic surfactants known or previ-
ously used in the art of aqueous surfactant compositions. Suitable anionic surfactants
include but are not limited to alkyl sulfates, alkyl ether sulfates, alkyl sulphonates,
alkaryl sulfonates, a-olefin-sulphonates, alkylamide sulphonates, alkarylpolyether
sulphates, alkylamidoether sulphates, alkyl monoglyceryl ether sulfates, alkyl mono-
glyceride sulfates, alkyl monoglyceride sulfonates, alkyl succinates, alkyl sulfosuc-
cinates, alkyl sulfosuccinamates, alkyl ether sulphosuccinates, alkyl amidosulfosuc-
cinates; alkyl sulphoacetates, alkyl phosphates, alkyl ether phosphates, alkyl ether
carboxylates, alkyl amidoethercarboxylates, N-alkylamino acids, N-acyl amino ac-
ids, alkyl peptides, N-acyl taurates, alkyl isethionates, carboxylate salts wherein the
acyl group is derived from fatty acids; and the alkali metal, alkaline earth metal,
ammonium, amine, and triethanolamine salts thereof.

[0031] In one aspect, the cation moiety of the forgoing salts is selected from so-
dium, potassium, magnesium, ammonium, mono-, di- and triethanolamine salts, and
mono-, di-, and tri-isopropylamine salts. The alkyl and acyl groups of the foregoing
surfactants contain from about 6 to about 24 carbon atoms in one aspect, from 8 to
22 carbon atoms in another aspect and from about 12 to 18 carbon atoms in a further
aspect and can be saturated or unsaturated. The aryl groups in the surfactants are
selected from phenyl or benzyl. The ether containing surfactants set forth above can
contain from 1 to 20 ethylene oxide and/or propylene oxide units per surfactant mol-
ecule in one aspect, and from 1to 10, 1 to 6 or 1 to 3 ethylene oxide units per surfac-
tant molecule in another aspect.

[0032] Examples of suitable anionic surfactants include but are not limited to the
sodium, potassium, lithium, magnesium, and ammonium salts of laureth sulfate,

trideceth sulfate, myreth sulfate, C1,-C13 pareth sulfate, C12-C14 pareth sulfate, and
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C12-C15 pareth sulfate, ethoxylated with 1, 2, 3, 4 or 5 moles of ethylene oxide; so-
dium, potassium, lithium, magnesium, ammonium, and triethanolamine lauryl sul-
fate, coco sulfate, tridecyl sulfate, myrstyl sulfate, cetyl sulfate, cetearyl sulfate,
stearyl sulfate, oleyl sulfate, and tallow sulfate, disodium lauryl sulfosuccinate, diso-
dium laureth sulfosuccinate, sodium cocoyl isethionate, sodium Ci2-C14 olefin sul-
fonate, sodium laureth-6 carboxylate, sodium methyl cocoyl taurate, sodium cocoyl
glycinate, sodium myristyl sarcocinate, sodium dodecylbenzene sulfonate, sodium
cocoyl sarcosinate, sodium cocoyl glutamate, potassium myristoyl glutamate, trieth-
anolamine monolauryl phosphate, and fatty acid soaps, including the sodium, potas-
sium, ammonium, and triethanolamine salts of a saturated and unsaturated fatty acids
containing from 6 to 30 or 8 to 24 carbon atoms.

[0033] The term "amphoteric surfactant" as used herein, is also intended to en-
compass zwitterionic surfactants, which are well known to formulators skilled in the
art as a subset of amphoteric surfactants. Nonlimiting examples of amphoteric sur-
factants are disclosed McCutcheon's Detergents and Emulsifiers, North American
Edition, supra, and McCutcheon's, Functional Materials, North American Edition,
supra; both of which are incorporated by reference herein in their entirety. Suitable
examples include but are not limited to amino acids (e.g., N-alkyl amino acids and
N-acyl amino acids), betaines, sultaines, and alkyl amphocarboxylates.

[0034] Amino acid based surfactants suitable in the practice of the present inven-

tion include surfactants represented by the formula:
Z

R'—N C(O)O-M+

Y

wherein R! represents a saturated or unsaturated hydrocarbon group having 10 to 22
carbon atoms or an acyl group containing a saturated or unsaturated hydrocarbon
group having 9 to 30 carbon atoms, Y is hydrogen or methyl, Z is selected from
hydrogen, --CHs, --CH(CH3), --CH>CH(CH3), --CH(CH3)CH>CH3s, --CH»CeHs, --
CH,C¢H4OH, --CH,OH, --CH(OH)CHj3, --(CH:2)sNH2, --(CH2);NHC(NH)NH», --
CH>C(O)O'M™, --(CH2),C(O)O'M™. M is a salt forming cation, such as an amine,
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alkanol amine, or a mono- or poly-alkyleneamine. In one aspect, R! represents a rad-
ical selected from a linear or branched Cio to Ca2 alkyl group, a linear or branched
Cio to C22 alkenyl group, an acyl group represented by R?C(O)--, wherein R? is se-
lected from a linear or branched Co to C»» alkyl group, a linear or branched Co to C»»
alkenyl group. In one aspect, M™ is a cation selected from sodium, potassium, ammo-
nium, and triethanolamine (TEA).

[0035] The amino acid surfactants can be derived from the alkylation and acyla-
tion of a-amino acids such as, for example, alanine, arginine, aspartic acid, glutamic
acid, glycine, isoleucine, leucine, lysine, phenylalanine, serine, tyrosine, and valine.
Representative N-acyl amino acid surfactants are, but not limited to the mono- and
di-carboxylate salts (e.g., sodium, potassium, ammonium and TEA) of N-acylated
glutamic acid, for example, sodium cocoyl glutamate, sodium lauroyl glutamate, so-
dium myristoyl glutamate, sodium palmitoyl glutamate, sodium stearoyl glutamate,
disodium cocoyl glutamate, disodium stearoyl glutamate, potassium cocoyl gluta-
mate, potassium lauroyl glutamate, and potassium myristoyl glutamate; the carbox-
ylate salts (e.g., sodium, potassium, ammonium and TEA) of N-acylated alanine, for
example, sodium cocoyl alaninate, and TEA lauroyl alaninate; the carboxylate salts
(e.g., sodium, potassium, ammonium and TEA) of N-acylated glycine, for example,
sodium cocoyl glycinate, and potassium cocoyl glycinate; the carboxylate salts (e.g.,
sodium, potassium, ammonium and TEA) of N-acylated sarcosine, for example, so-
dium lauroyl sarcosinate, sodium cocoyl sarcosinate, sodium myristoyl sarcosinate,
sodium oleoyl sarcosinate, and ammonium lauroyl sarcosinate; and mixtures of the
foregoing surfactants.

[0036] The betaines and sultaines useful in the present invention are selected from
alkyl betaines, alkylamino betaines, and alkylamido betaines, as well as the corre-

sponding sulfobetaines (sultaines) represented by the formulas:
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R4

N'—RS—AM"

R3—NH——(CH2)n

R4

O R*

R3—C—NH——(CHpn—N"—R—AM’

R4
wherein R? is a C7-Ca2 alkyl or alkenyl group, each R* independently is a C1-Cs4 alkyl
group, R’ is a C1-Cs alkylene group or a hydroxy substituted C;-Cs alkylene group, n
is an integer from 2 to 6, A is a carboxylate or sulfonate group, and M is a salt forming
cation. In one aspect, R is a C11-C1s alkyl group or a C11-C1s alkenyl group. In one
aspect, R* is methyl. In one aspect, R® is methylene, ethylene or hydroxy propylene.
In one aspect, nis 3. In a further aspect, M is selected from sodium, potassium, mag-
nesium, ammonium, and mono-, di- and triethanolamine cations.

[0037] Examples of suitable betaines include, but are not limited to, lauryl beta-
ine, coco betaine, oleyl betaine, cocohexadecyl dimethylbetaine, lauryl amidopropyl
betaine, cocoamidopropyl betaine (CAPB), and cocamidopropyl hydroxysultaine.
[0038] The alkylamphocarboxylates such as the alkylamphoacetates and al-
kylamphopropionates (mono- and disubstituted carboxylates) can be represented by
the formula:

o) R’

R®— C —NH——(CHz)n—N"—CH,CH,OR?®

wherein R® is a C7-Cy alkyl or alkenyl group, R’ is --CH,C(O)O'M", --
CH,CH,C(0)O'M", or --CH,CH(OH)CH,SO3"M", R?® is hydrogen or --CH,C(0)O"
M", and M is a cation selected from sodium, potassium, magnesium, ammonium, and
mono-, di- and triethanolamine.

[0039] Exemplary alkylamphocarboxylates include, but are not limited to, sodium
cocoamphoacetate, sodium lauroamphoacetate, sodium capryloamphoacetate, diso-

dium cocoamphodiacetate, disodium lauroamphodiacetate, disodium caprylamphodi-
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acetate, disodium capryloamphodiacetate, disodium cocoamphodipropionate, diso-
dium lauroamphodipropionate, disodium caprylamphodipropionate, and disodium
capryloamphodipropionate.

[0040] Non-limiting examples of nonionic surfactants are disclosed in McCutch-
eon's Detergents and Emulsifiers, North American Edition, 1998, supra; and
McCutcheon's, Functional Materials, North American, supra; both of which are in-
corporated by reference herein in their entirety. Additional Examples of nonionic
surfactants are described in U.S. Pat. No. 4,285,841, to Barrat et al., and U.S. Pat.
No. 4,284,532, to Leikhim et al., both of which are incorporated by reference herein
in their entirety. Nonionic surfactants typically have a hydrophobic portion, such as
a long chain alkyl group or an alkylated aryl group, and a hydrophilic portion con-
taining various degrees of ethoxylation and/or propoxylation (e.g., 1 to about 50)
ethoxy and/or propoxy moieties. Examples of some classes of nonionic surfactants
that can be used include, but are not limited to, ethoxylated alkylphenols, ethoxylated
and propoxylated fatty alcohols, polyethylene glycol ethers of methyl glucose, poly-
ethylene glycol ethers of sorbitol, ethylene oxide-propylene oxide block copolymers,
ethoxylated esters of fatty acids, condensation products of ethylene oxide with long
chain amines or amides, condensation products of ethylene oxide with alcohols, and
mixtures thereof.

[0041] Suitable nonionic surfactants include, for example, alkyl polysaccharides,
alcohol ethoxylates, block copolymers, castor oil ethoxylates, ceto/oleyl alcohol eth-
oxylates, cetearyl alcohol ethoxylates, decyl alcohol ethoxylates, dinonyl phenol eth-
oxylates, dodecyl phenol ethoxylates, end-capped ethoxylates, ether amine deriva-
tives, ethoxylated alkanolamides, ethylene glycol esters, fatty acid alkanolamides,
fatty alcohol alkoxylates, lauryl alcohol ethoxylates, mono-branched alcohol ethox-
ylates, nonyl phenol ethoxylates, octyl phenol ethoxylates, oleyl amine ethoxylates,
random copolymer alkoxylates, sorbitan ester ethoxylates, stearic acid ethoxylates,
stearyl amine ethoxylates, tallow oil fatty acid ethoxylates, tallow amine ethoxylates,
tridecanol ethoxylates, acetylenic diols, polyoxyethylene sorbitols, and mixtures
thereof. Various specific examples of suitable nonionic surfactants include, but are
not limited to, methyl gluceth-10, PEG-20 methyl glucose distearate, PEG-20 methyl
glucose sesquistearate, ceteth-8, ceteth-12, dodoxynol-12, laureth-15, PEG-20 castor
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oil, polysorbate 20, steareth-20, polyoxyethylene-10 cetyl ether, polyoxyethylene-10
stearyl ether, polyoxyethylene-20 cetyl ether, polyoxyethylene-10 oleyl ether, poly-
oxyethylene-20 oleyl ether, an ethoxylated nonylphenol, ethoxylated octylphenol,
ethoxylated dodecylphenol, or ethoxylated fatty (Cs-C22) alcohol, including 3 to 20
ethylene oxide moieties, polyoxyethylene-20 isohexadecyl ether, polyoxyethylene-
23 glycerol laurate, polyoxyethylene-20 glyceryl stearate, PPG-10 methyl glucose
ether, PPG-20 methyl glucose ether, polyoxyethylene-20 sorbitan monoesters, poly-
oxyethylene-80 castor oil, polyoxyethylene-15 tridecyl ether, polyoxyethylene-6
tridecyl ether, laureth-2, laureth-3, laureth-4, PEG-3 castor oil, PEG 600 dioleate,
PEG 400 dioleate, poloxamers such as poloxamer 188, polysorbate 21, polysorbate
40, polysorbate 60, polysorbate 61, polysorbate 65, polysorbate 80, polysorbate 81,
polysorbate 85, sorbitan caprylate, sorbitan cocoate, sorbitan diisostearate, sorbitan
dioleate, sorbitan distearate, sorbitan fatty acid ester, sorbitan isostearate, sorbitan
laurate, sorbitan oleate, sorbitan palmitate, sorbitan sesquiisostearate, sorbitan ses-
quioleate, sorbitan sesquistearate, sorbitan stearate, sorbitan triisostearate, sorbitan
trioleate, sorbitan tristearate, sorbitan undecylenate, or mixtures thereof.

[0042] Alkyl glycoside nonionic surfactants can also be employed and are gener-
ally prepared by reacting a monosaccharide, or a compound hydrolyzable to a mono-
saccharide, with an alcohol such as a fatty alcohol in an acid medium. For example,
U.S. Pat. Nos. 5,527,892 and 5,770,543 describe alkyl glycosides and/or methods for
their preparation. Suitable examples are commercially available under the names of
Glucopon™ 220, 225, 425, 600 and 625, PLANTACARE®, and PLANTAPON®, all
of which are available from Cognis Corporation of Ambler, Pa.

[0043] In another aspect, nonionic surfactants include, but are not limited to,
alkoxylated methyl glucosides such as, for example, methyl gluceth-10, methyl
gluceth-20, PPG-10 methyl glucose ether, and PPG-20 methyl glucose ether, availa-
ble from Lubrizol Advanced Materials, Inc., under the trade names, Glucam® E10,
Glucam® E20, Glucam® P10, and Glucam® P20, respectively; and hydrophobically
modified alkoxylated methyl glucosides, such as PEG 120 methyl glucose dioleate,
PEG-120 methyl glucose trioleate, and PEG-20 methyl glucose sesquistearate, avail-

able from Lubrizol Advanced Materials, Inc., under the trade names, Glucamate®
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DOE-120, Glucamate™ LT, and Glucamate™ SSE-20, respectively, are also suita-
ble. Other exemplary hydrophobically modified alkoxylated methyl glucosides are
disclosed in U.S. Pat. Nos. 6,573,375 and 6,727,357, the disclosures of which are
hereby incorporated by reference in their entirety.

[0044] Other useful nonionic surfactants include water soluble silicones such as
PEG-10 Dimethicone, PEG-12 Dimethicone, PEG-14 Dimethicone, PEG-17 Dime-
thicone, PPG-12 Dimethicone, PPG-17 Dimethicone and derivatized/functionalized
forms thereof such as Bis-PEG/PPG-20/20 Dimethicone Bis-PEG/PPG-16/16
PEG/PPG-16/16 Dimethicone, PEG/PPG-14/4 Dimethicone, PEG/PPG-20/20 Dime-
thicone, PEG/PPG-20/23 Dimethicone, and Perfluorononylethyl Carboxydecyl PEG-
10 Dimethicone.

[0045] The amount of the total surfactant (active weight basis) utilized in formu-
lating the structured unit dose dissolvable article depends on the final purpose for the
formulation.

[0046] In an embodiment, the structured unit dose dissolvable article can be used
as a concentrate in preparing a household or hard surface cleaner by, for example,
dissolving the unit dose in a volume of a solvent, such as water. For a household or
hard surface cleaner, the structured unit dose dissolvable article should contain suf-
ficient surfactant to provide the household or hard surface cleaner with from about
0.25 wt% to about 10 wt% of total surfactant, based on the weight of the total home
or hard surface cleaner formulation, or from about 0.5wt% to about 9wt%, or 1 or
2wt% to about 8wt%.

[0047] In another embodiment, the structured unit dose dissolvable article can be
used as tablets or pods in a laundry or dish cleansing application. The dish cleansing
application can include both manual dish formulations as well as automatic dish for-
mulations. In such laundry and dish applications, the total surfactant can range from
about 1 to about 75 wt% based on the weight of the total composition of the structured
unit dose dissolvable article, or from about 5 to about 70wt%, or even 10 to 65wt%
or about 20 to about 60 wt%.

[0048] The structured unit dose dissolvable article also includes a structurant com-

position. The structurant composition provides structure to the structured unit dose
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dissolvable article and includes a fatty acid or mixtures thereof, and at least one water
soluble or water dispersible polymer or mixtures thereof.

[0049] The fatty acids can include, for example, C¢ to Cso fatty acids, such as, for
example, oleic acid, decanoic acid, caprylic acid, lauric acid, myristic acid, palmitic
acid, stearic acid, or combinations thereof.

[0050] The amount of the Cs to Cso fatty acid (active weight basis) utilized in
formulating the structured unit dose dissolvable article can range from about 3 to
about 40 wt%, or even from about 5 to about 30 wt%, and in some embodiments from
about 6 to about 25 wt%, or even about 8 to about 20 wt% or about 10 to aobut 15
wt%.

[0051] The water soluble or water dispersible polymer can be, for example, a hy-
drocolloid polymer, a poly(alkylene) glycol containing polymer, a poly(vinyl) alcohol
containing polymer, a poly(vinyl)pyrolidone containing polymer, a poly(acrylamide)
containing polymer, a poly(urethane) containing polymer, and derivatives and com-
binations thereof.

[0052] The water soluble or water dispersible polymer can be, for example, a hy-
drocolloid polymer. Hydrocolloid polymer are hydrophilic polymers that generally
contain numerous hydroxyl groups that help to thicken or gel an aqueous formulation.
Hydrocolloid polymers can be of vegetable, animal, microbial or synthetic origin,
and can include natural water soluble and water swellable polymers, such as mono- or
oligo- polysaccharides, including, for example, starch, cellulose, gelatin, alginate,
xanthan, cassia gum, and the like, and including their derivatives.

[0053] Polymers containing units derived from poly(alkylene) glycol may be em-
ployed as the water soluble or water dispersible polymer. The poly(alkylene) glycol
units may be, for example, polyethylene glycol, polypropylene glycol, polybutylene
glycol, or mixtures thereof, but particularly preferred are polymers containing polyeth-
ylene glycol derived units.

[0054] In an embodiment, the water soluble or water dispersible polymer can be a
polyethylene glycol polymer having a number average molecular weight (“Mn”) of
from about 200 to about 1,000,000, as measured by GPC with a polyethyelen glycol
standard, although polyethylene glycol polymer of from about 500 to about 750,000,
or from about 1000 to about 500,000, or even from about 1750 to about 125,000, or
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from about 2000 to about 50,000, or even 2500 to about 25,000 or about 3000 to
about 10,0000 may also be employed.

[0055] The water soluble or water dispersible polymer can also be a block copoly-
mer containing poly(alkylene) glycol units. For example, a polymer containing from
about 2 to about 2000 in one aspect, from about 5 to about 1000 in another aspect,
and from about 10 to about 500 in a further aspect of ethylene, propylene and/or
butylene oxide units, arranged in block or random sequences of ethylene oxide, pro-
pylene oxide and/or butylene oxide units.

[0056] The water soluble or water dispersible polymer can also be a substituted
polyol.

[0057]  Polyols suitable for use in the substituted polyol include any compounds
having three or more hydroxyl groups per molecule and that are reactive with the
substituent reagents described below. General examples include glycerols, polyglyc-
erols, sugar alcohols (e.g., sorbitol or sorbitan), and oligosaccharide (saccharide pol-
ymers having 2 to 10 monosaccharide units) or polysaccharides (saccharide polymers
having more than 10 monosaccharide units, such as 11 to 250 units, or 11 to 200, or 11
to 150 units). Monosaccharides from which the oligosaccharides and polysaccharides
may be derived include, for example, glucose, fructose, mannose and galactose. Ex-
amples of particular oligosaccharides include, sucrose, maltose, and lactose. Polysac-
charides include starch and cellulose, for example. The most used of the saccharide
group is often glucose or galactose. In an embodiment, the polysaccharide includes a
polyglucose polymer.

[0058] Additional examples of the polyols include, but are not limited to, trime-
thylolethane [2-methyl-2-(hydroxymethyl)-1,3-propanediol], trimethylolpropane[2-
ethyl-2-(hydroxy-methyl)-1,3-propanediol], pentaerythritol (2,2-dimethylol-1,3-pro-
panediol), diglycerol (glycerol dimer), dipentaerythritol, glycerol, and the like. The
polyol can also be, for example, glucose derivatives (e.g., glycosides including, but
not limited to, glucosides, galactosides, monosaccharides, oligosaccharides having
up to about 10-99 saccharide repeating units per molecule and sucrose). Further pol-
yol materials include, but are not limited to, glucosides (e.g., alkyl glucosides includ-
ing, but not limited to, methyl glucoside, ethyl glucoside, propyl glucoside, butyl

glucoside and amyl glucoside). Such polyols are commercially available.
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[0059] Substituents for the substituted polyols can be derived, for example, from
poly(alkylene) glycol (such as polyethylene glycol), and polymers such as poly(vi-
nyl) alcohol, poly(vinyl)pyrolidones, poly(acrylamide) or combinations thereof.
[0060] In an embodiment, the substituent is derived from a poly(alkylene) glycol.
Suitable reagents for alkoxylating the foregoing polyols include, but are not limited
to, alkylene oxides (e.g., ethylene oxide, propylene oxide, butylene oxide and mix-
tures thereof). Other alkoxylating reagents including, but not limited to, higher al-
kylene oxides can also be used. Numerous alkylene oxides are commercially availa-
ble and would be suitable for use in alkoxylating the polyols. The amount of alkox-
ylation is typically from about 10 to about 1000, or from about 20 to about 500, or
even from about 30 to about 300 moles of alkylene oxide per mole of polyol. Here,
as well as elsewhere in the specification and claims, individual numerical values, or
limits, can be combined to form additional non-disclosed and/or non-stated ranges.
Methods for alkoxylating polyols, for example, by direct alkoxylation, are known to
those skilled in the art and as such a detailed discussion herein is omitted for the sake
of brevity. In an embodiment, the substituent can be derived from ethylene oxide.
[0061] In one embodiment, the substituted polyol can be an alkoxylated saccha-
ride, such as, for example, a polyethylene glycol methyl glucose polymer having from
about 2 to about 1000 moles of polyethylene glycol per mole of methyl glucose.
[0062] The substituted polyol can further be derivatized with a lipophilic reagent,
and/or crosslinked with a crosslinking agent. The lipophilic reagents suitable to deri-
vatize the polyols can include hydrocarbon or substituted hydrocarbon moieties with
from about 6 to about 30, or from about 12 to about 26, or even from about 16 to
about 22 carbon atoms per molecule. The particular structure of the lipophilic rea-
gents is not critical and may, for example, be alkyl, aryl, alkylaryl, alkenyl and may
be cyclic, branched or straight. Typically, the lipophilic reagents are fatty acids, fatty
esters, epoxides, halides glycidyl ethers, or vegetable or animal oils. The reagents
typically provide either an ester or ether linkage to the polyol. Stated another way,
in the case of a glucose derivative, for example, the ether or ester is typically attached
to the glucose derivative indirectly through a polyoxyalkylene chain. Examples of
suitable fatty acid lipophilic reagents can include natural or synthetic saturated or

unsaturated acids which are linear or branched. The fatty acids can be used alone or
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as a mixture. Natural fatty acids include, for example, saturated or unsaturated linear
fatty acids such as caproic acid, enanthic acid, caprylic acid, pelargonic acid, deca-
noic acid, lauric acid, myristic acid, palmitic acid, stearic acid, linolic acid, oleic
acid, capric acid and undecanoic acid which are typically obtained by hydrolyzing
vegetable oils and animal oils such as coconuts oils, palm oil, tallow, linseed oil,
castor, tall-oil and soybean oil. Examples of synthetic fatty acids, include linear or
branched fatty acids prepared by oxidizing olefin polymers. It is also possible to use
fatty acids derived from microorganisms such as, for example, y-linolenic acid. Fur-
ther, as the lower alkyl ester of the fatty acid, alkyl esters having 1 to 8 carbon atoms
such as methyl, ethyl or propyl ester of the fatty acid described above can be used.
Examples of other suitable lipophilic reagents include glycidyl ethers, for example,
nonylphenylglycidyl ether or dodecylphenyl glycidyl ether, a-olefin epoxides, for
examples, 1,2-epoxyhexadecane and their respective chlorohydrins, or alkyl halides,
for examples, dodecylbromide, and the above-mentioned vegetable and animal oils.
Halogenated products of fatty acids can also be used as the lipophilic reagent. In an
embodiment, the alkoxylated polymer can be derivatized with a lipophilic reagent,
such as a mono- or di-alkyl Cs to Ceo fatty acid

[0063]  Typically, the average substitution level of the lipophilic substituent is
about 3, for example, from about 2.5 to about 4, or from about 2.5 to about 3.9 and
more preferably from about 2.8 to 3.6, moles per mole of polyol.

[0064] Crosslinking agents for the substituted polyols include dibasic fatty acid.
The dibasic fatty acid itself is not particularly limited as long as it produces 2 hydro-
gen ions from one molecule upon ionization. In other words, any hydrocarbon com-
pound having 2 carboxyl groups in one molecule (dibasic fatty acid) may be em-
ployed, such as saturated aliphatic dibasic fatty acids including, for example, adipic
acid, sebacic acid, azelaic acid, succinic acid and the like, or unsaturated aliphatic
dibasic acid, such as, for example, (e.g., phthalic acid, maleic acid and the like), and
the like. The dibasic fatty acid can be derived from a natural source, or be syntheti-
cally prepared. Natural dibasic fatty acids generally contain, for example, from about
8 to 30, or from about 12 to 26, or even from about 16 to 22 carbon atoms per mole-
cule. Synthetic dibasic fatty acids would likely be those having more than 30 carbon

atoms, such as, for example, 32 to 60, or 34 to 55 carbon atoms.
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[0065] The at least one water soluble or water dispersible polymer can also include
a thermoplastic polyurethane (“TPU”) including units derived from polyester polyol,
polyether polyol, polycaprolactone diol, polybutadiene polyol and their mixtures, as
well as end-capped polyurethanes.

[0066] The TPU can be the reaction product of (i) a polyisocyanate component,
(i1) a polyol component, and optionally (iii) a chain extender component and/or a
chain terminator component.

[0067] The polyisocyanate component can include one or more polyisocyanates.
In some embodiments, the polyisocyanate component includes one or more diisocy-
anates. Suitable polyisocyanates include aromatic diisocyanates, aliphatic diisocya-
nates, or combinations thereof. Examples of useful polyisocyanates include aromatic
diisocyanates such as 4,4'-methylenebis(phenyl isocyanate) (MDI), m-xylene diiso-
cyanate (XDI), phenylene-1,4-diisocyanate, naphthalene-1,5-diisocyanate, and tolu-
ene diisocyanate (TDI); as well as aliphatic diisocyanates such as isophorone diiso-
cyanate (IPDI), 1,4-cyclohexyl diisocyanate (CHDI), decane-1,10-diisocyanate, ly-
sine diisocyanate (LDI), 1,4-butane diisocyanate (BDI), xylene diisocyanate (XDI),
hydrogenated XDI (H6XDI), and dicyclohexylmethane-4,4'-diisocyanate (H12MDI).
Mixtures of two or more polyisocyanates may be used. In some embodiments, the
polyisocyanate is MDI and/or H12MDI. In some embodiments, the polyisocyanate
includes MDI. In some embodiments, the polyisocyanate may include H12MDI.
[0068] The polyisocyanate can be included in the TPU generally in an amount of
about 0.5 to about 30wt% of the TPU, or even from about 1 to about 20 wt%, or from
about 1.5 to about 15 wt%, or about 2.0 to about 10 wt%.

[0069] The polyol component in the TPU compositions can include polyether pol-
yols, polyester polyols, polycaprolactone diol, polybutadiene polyol and their mix-
tures.

[0070] Suitable polyester polyols can include linear polyesters having a number
average molecular weight (Mn) of from about 500 to about 10,000, from about 700
to about 5,000, or from about 700 to about 4,000, and generally have an acid number
generally less than 1.3 or less than 0.5. The molecular weight is determined by assay

of the terminal functional groups and is related to the number average molecular
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weight. Suitable polyester polyols can include various lactones such as polycaprolac-
tone typically made from e-caprolactone and a bifunctional initiator such as diethy-
lene glycol. The dicarboxylic acids of the desired polyester can be aliphatic, cycloal-
iphatic, aromatic, or combinations thereof. Suitable dicarboxylic acids which may be
used alone or in mixtures generally have a total of from 4 to 15 carbon atoms and
include: succinic, glutaric, adipic, pimelic, suberic, azelaic, sebacic, dodecanedioic,
isophthalic, terephthalic, cyclohexane dicarboxylic, and the like. Anhydrides of the
above dicarboxylic acids such as phthalic anhydride, tetrahydrophthalic anhydride,
or the like, can also be used. Adipic acid is a preferred acid. The glycols which are
reacted to form a desirable polyester polyol can be aliphatic, aromatic, or combina-
tions thereof, including any of the glycol described above in the chain extender sec-
tion, and have a total of from 2 to 20 or from 2 to 12 carbon atoms. Suitable examples
include ethylene glycol, 1,2-propanediol, 1,3-propanediol, 1,3-butanediol, 1,4-bu-
tanediol, 1,5-pentanediol, 1,6-hexanediol, 2,2-dimethyl-1,3-propanediol, 1,4-cyclo-
hexanedimethanol, decamethylene glycol, dodecamethylene glycol, and mixtures
thereof.

[0071] Suitable polyether polyols include polyether polyols derived from a diol
or polyol having a total of from 2 to 15 carbon atoms, in some embodiments an alkyl
diol or glycol which is reacted with an ether comprising an alkylene oxide having
from 2 to 6 carbon atoms, typically ethylene oxide or propylene oxide or mixtures
thereof. For example, hydroxyl functional polyether can be produced by first reacting
propylene glycol with propylene oxide followed by subsequent reaction with ethylene
oxide. Primary hydroxyl groups resulting from ethylene oxide are more reactive than
secondary hydroxyl groups and thus are preferred. Useful commercial polyether pol-
yols include poly(ethylene glycol) comprising ethylene oxide reacted with ethylene
glycol, polypropylene glycol) comprising propylene oxide reacted with propylene
glycol, poly(tetramethylene glycol) comprising water reacted with tetrahydrofuran
(PTMEG). In some embodiments, the polyether polyol includes PTMEG. Suitable
polyether polyols also include polyamide adducts of an alkylene oxide and can in-
clude, for example, ethylenediamine adduct comprising the reaction product of eth-
ylenediamine and propylene oxide, diethylenetriamine adduct comprising the reac-

tion product of diethylenetriamine with propylene oxide, and similar polyamide type
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polyether polyols. Copolyethers can also be utilized in the current invention. Typical
copolyethers include the reaction product of THF and ethylene oxide or THF and
propylene oxide. These are available from BASF as Poly THF B, a block copolymer,
and poly THF R, a random copolymer. The various polyether polyols generally have
a number average molecular weight (Mn) as determined by assay of the terminal
functional groups which is an average molecular weight greater than about 700, such
as from about 700 to about 10,000, from about 1000 to about 5000, or from about
1000 to about 2500. In some embodiments, the polyether polyol includes a blend of
two or more different molecular weight polyethers, such as a blend of 2000 Mn and
1000 Mn PTMEG.

[0072] The polyol component, when present, may include poly(ethylene glycol),
poly(tetramethylene glycol), poly(trimethylene oxide), ethylene oxide capped
poly(propylene glycol), poly(butylene adipate), poly(ethylene adipate), poly(hexa-
methylene adipate), poly(tetramethylene-co-hexamethylene adipate), poly(3-methyl-
1,5-pentamethylene adipate), polycaprolactone diol, poly(hexamethylene carbonate)
glycol, poly(pentamethylene carbonate) glycol, poly(trimethylene carbonate) glycol,
dimer fatty acid based polyester polyols, vegetable oil based polyols, or any combi-
nation thereof.

[0073] In some embodiments, the polyol component includes a polyether polyol,
such as polyethylene glycol.

[0074] The TPU composition can also optionally include a chain extender com-
ponent. Chain extenders include diols, diamines, and combination thereof. Suitable
chain extenders include relatively small polyhydroxy compounds, for example lower
aliphatic or short chain glycols having from 2 to 20, or 2 to 12, or 2 to 10 carbon
atoms. Suitable examples include ethylene glycol, diethylene glycol, propylene gly-
col, dipropylene glycol, 1,4-butanediol (BDO), 1,6-hexanediol (HDO), 1,3-butane-
diol, 1,5-pentanediol, neopentylglycol, 1,4-cyclohexanedimethanol (CHDM), 2,2-
bis[4-(2-hydroxyethoxyl)phenyl]propane (HEPP), hexamethylenediol, heptanediol,
nonanediol, dodecanediol, ethylenediamine, butanediamine, hexamethylenediamine,
and hydroxyethyl resorcinol (HER), and the like, as well as mixtures thereof. In some

embodiments, the chain extender includes BDO, HDO, or a combination thereof. In
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some embodiments, the chain extender includes BDO. Other glycols, such as aro-
matic glycols could be used, but in some embodiments the TPUs are essentially free
of or even completely free of such materials. In some embodiments, the chain ex-
tender component, when present, includes ethylene glycol, butanediol, hexameth-
ylenediol, pentanediol, heptanediol, nonanediol, dodecanediol, ethylenediamine, bu-
tanediamine, hexamethylenediamine, or a combination thereof.

[0075] The TPU can also optionally include a chain terminator component. The
chain terminator component can include compounds having a single NCO-reactive
functional group capable of terminating the chain of the TPU. Suitable functional
groups include a hydroxyl (alcohol) functional group, a primary amine functional
group, a secondary amine functional group, an anhydride functional group, an epoxy
functional group, a thiol functional group, a carboxy (carboxylic acid) functional
group, a isocyanate functional group, or a combination thereof. In some embodi-
ments, the chain terminator component includes polyethylene mono alcohols, ethox-
ylated polyethylene mono alcohols, carboxylic acid terminated polyethylene, or any
combination thereof.

[0076] In some embodiments, the TPU can include a polyisocyanate component,
such as a diisocyanate, including MDI, H12MDI, HDI, TDI, IPDI, LDI, BDI, PDI,
TODI, NDI or a combination thereof, generally in an amount of about 0.5 to about
30wt% of the TPU, or even from about 1 to about 20 wt%, or from about 1.5 to about
15 wt%, or about 2.0 to about 10 wt%; a polyol component, such as a polyether pol-
yol, including polyethylene glycol, generally in an amount of about 40 to about 99
wt% of the TPU, or even from about 60 to about 98 wt%, or from about 70 to about
97 wt%, or about 80 to about 96 wt%; and, if present, a chain extender component,
such as a diol, a diamine, or a combination thereof, including ethylene glycol, bu-
tanediol, hexamethylenediol, pentanediol, heptanediol, nonanediol, dodecanediol,
ethylenediamine, butanediamine, hexamethylenediamine, or a combination thereof,
generally in an amount of about 0.5 to about 30wt% of the TPU, or even from about
1 to about 20 wt%, or from about 1.5 to about 15 wt%, or about 2.0 to about 10 wt%.
[0077] The structured unit dose dissolvable article can also include other additives,
such as, for example, hydrotropes, fragrances, botanicals, pigments, insoluble mate-

rials, chelating agent, natural polysaccharides, builders, biocidal agents, enzymes,



10

15

20

25

30

WO 2019/071174 PCT/US2018/054681
19

foam stabilizing agents, fluorescent whitening agent, dispersants, soil release poly-
mers, and the like.

[0078] To prevent phase separation, a hydrotrope (a compound that is soluble in
aqueous solutions and that increases the aqueous solubility of organic compounds) is
often added. Common hydrotropes include urea, lower molecular weight alkanols,
glycols, and ammonium, potassium or sodium salts of toluene, xylene or cumene or
ethyl benzene sulfonates such as sodium xylene sulfonate. The latter hydrotropes tend
to be more expensive, so less expensive hydrotropes, such as urea (NH2).CO) or
urea-alkanol mixtures, are frequently used as cost-effective substitutes. Greater quan-
tities of these hydrotropes are required, however, to achieve the stabilizing effects of
the more expensive hydrotropes. Other hydrotropes include compounds such as tri-
ethanolamine, betaines, alkylglucosides, polyalkylglucosides, glycerine, certain
short-chain organic alcohols (e.g., ethanol), propylene glycol and even longer-alkyl
chain (e.g., C10-C14) amine oxides.

[0079] The structured unit dose dissolvable article can also include fragrances.
Suitable fragrance oils include extracts from natural raw materials, such as, essential
oils, concretes, absolutes, resins, resinoids, balsams, and tinctures; hydrocarbons,
such as, for example, 3-carene; .alpha.-pinene; .beta.-pinene; .alpha.-terpinene;
.gamma.-terpinene; p-cymene; bisabolene; camphene; caryophyllene; cedrene; farne-
sene; limonene;, longifolene; myrcene;, ocimene; valencene, (E,Z)-1,3,5-undeca-
triene; styrene; diphenylmethane; aliphatic alcohols; cyclic alcohols; cycloaliphatic
alcohols; aliphatic ketones; acyclic terpene alcohols; cyclic terpene alcohols; cyclic
terpene aldehydes and ketones; and mixtures thereof. Other fragrance and perfume
components that may be used include natural and synthetic fragrances, perfumes,
scents, and essences and any other substances which emit a fragrance. As the natural
fragrances, there are those of vegetable origin, such as oil extracts from flowers (e.g.,
lily, lavender, rose, jasmine, neroli, ylang-ylang), stems and leaves (geranium, patch-
ouli, petitgrain, peppermint), fruits (aniseed, coriander, fennel, needle juniper), fruit
skin (bergamot, lemon, orange), roots (mace, angelica, celery, cardamom, costus, iris,
sweet flag), woods (pine tree, sandalwood, guaiacum wood, cedar, rosewood, cinna-

mon), herbs and grasses (tarragon, lemongrass, sage, thyme), needles and twigs
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(spruce, pine, European red pine, stone pine), and resins and balsam (galbanum, el-
emi, benzoin, myrrh, frankincense, opopanax), and those of animal origin, such as
musk, civet, castoreum, ambergris, or the like, and mixtures thereof. Examples of
synthetic fragrances and perfumes are the aromatic esters, ethers, aldehydes, ketones,
alcohols, and hydrocarbons including, but are not limited to, benzyl acetate, phenox-
yethyl isobutylate, p-tert-butylcyclohexyl acetate, linalyl acetate, dimethylbenzyl-
carbinyl acetate, phenylethyl acetate, linalyl benzoate, benzyl formate, ethylme-
thylphenyl glycinate, allylcyclohexyl propionate, styralyl propionate, and benzyl sa-
licylate; benzylethyl ether; straight chain alkanals having 8 to 18 carbon atoms, citral,
citronellal, citronellyloxyaldehyde, cyclamen aldehyde, hydroxycitronellal, lilial,
and bougeonal; ionone compounds, .alpha.-isomethyl ionone, and methyl cedryl ke-
tone; anethole, citronellol, eugenol, isoeugenol, geraniol, lavandulol, nerolidol, lin-
alool, phenylethyl alcohol, and terpineol, alpha-pinene, terpenes (e.g., limonene), and
balsams, and mixtures thereof.

[0080] The structured unit dose dissolvable article can also include botanicals.
Suitable botanical agents may include, for example, extracts from Echinacea (e.g.,
sp. angustifolia, purpurea, pallida), yucca glauca, willow herb, basil leaves, Turkish
oregano, carrot root, grapefruit, fennel seed, rosemary, tumeric, thyme, blueberry,
bell pepper, blackberry, spirulina, black currant fruit, tea leaves, such as for, example,
Chinese tea, black tea (e.g., var. Flowery Orange Pekoe, Golden Flowery Orange
Pekoe, Fine Tippy Golden Flowery Orange Pekoe), green tea (e.g., var. Japanese,
Green Darjeeling), oolong tea, coffee seed, dandelion root, date palm fruit, gingko
leaf, green tea, hawthorn berry, licorice, sage, strawberry, sweet pea, tomato, vanilla
fruit, comfrey, arnica, centella asiatica, cornflower, horse chestnut, ivy, magnolia,
oat, pansy, skullcap, seabuckthorn, white nettle, and witch hazel. Botanical extracts
may also include, for example, chlorogenic acid, glutathione, glycrrhizin, neohesper-
idin, quercetin, rutin, morin, myricetin, absinthe, and chamomile.

[0081] Suitable particulate materials include pigments. Exemplary pigments are
metal compounds or semi metallic compounds and may be used in ionic, nonionic or
oxidized form. The pigments can be in this form either individually or in admixture
or as individual mixed oxides or mixtures thereof, including mixtures of mixed oxides

and pure oxides. Examples are the titanium oxides (e.g., TiO2), zinc oxides (e.g.,
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Zn0), aluminum oxides (for example, Al»0s3), iron oxides (for example, Fe»03), man-
ganese oxides (e.g., MnO), silicon oxides (e.g., S102), silicates, cerium oxides, zir-
conium oxides (e.g., Zr0Oz), barium sulfate (BaSO4), nylon-12, and mixtures thereof.
Other examples of pigments include thermochromic dyes that change color with tem-
perature, calcium carbonate, aluminum hydroxide, calcium sulfate, kaolin, ferric am-
monium ferrocyanide, magnesium carbonate, carmine, barium sulfate, mica, bismuth
oxychloride, zinc stearate, manganese violet, chromium oxide, titanium dioxide na-
noparticles, barium oxide, ultramarine blue, bismuth citrate, hydroxyapatite, zirco-
nium silicate, carbon black particles, and the like.

[0082] Insoluble materials suitable for use in the structured unit dose dissolvable
article include, but are not limited to, clay, swellable clay, laponite, gas bubbles,
liposomes, microsponges, beads and flakes. Beads, flakes and capsules can be in-
cluded in a composition for aesthetic appearance or can function as microencapsul-
ants for the delivery of benefit agents. Exemplary bead components include, but are
not limited to, agar beads, alginate beads, jojoba beads, gelatin beads, Styrofoam™
beads, polyacrylate, polymethylmethacrylate (PMMA), polyethylene beads.

[0083] Chelating agents can be employed to stabilize the structured unit dose dis-
solvable article against the deleterious effects of metal ions. When utilized, suitable
chelating agents include EDTA (ethylene diamine tetraacetic acid) and salts thereof
such as disodium EDTA, citric acid and salts thereof, cyclodextrins, and the like, and
mixtures thereof. Such suitable chelators typically comprise 0.001 wt. % to 3 wt. %,
e.g., 0.01 wt. % to 2 wt. %, or 0.01 wt. % to 1 wt. % of the composition.

[0084] The structured unit dose dissolvable article can include natural polysac-
charides obtained from tree and shrub exudates, such as gum arabic, gum gahatti, and
gum tragacanth, as well as pectin; seaweed extracts, such as alginates and carragee-
nans (e.g., lambda, kappa, iota, and salts thereof), algae extracts, such as agar; mi-
crobial polysaccharides, such as xanthan, gellan, and wellan; cellulose ethers, such
as ethylhexylethylcellulose, hydroxybutylmethylcellulose, hydroxyethylmethylcellu-
lose, hydroxypropyl-methylcellulose, methylcellulose, carboxymethylcellulose, hy-
droxyethylcellulose, and hydroxypropylcellulose; polygalactomannans, such as fen-

ugreek gum, cassia gum, locust bean gum, tara gum, and guar gum.
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[0085] Other suitable components include organic or inorganic detergency build-
ers. Examples of water-soluble inorganic builders that can be used, either alone or in
combination with themselves or with organic alkaline sequestrant builder salts, are
glycine, alkyl and alkenyl succinates, alkali metal carbonates, alkali metal bicar-
bonates, phosphates, polyphosphates and silicates. Specific examples of such salts
are sodium tripolyphosphate, sodium carbonate, potassium carbonate, sodium bicar-
bonate, potassium bicarbonate, sodium pyrophosphate and potassium pyrophosphos-
phate. Examples of organic builder salts that can be used alone, or in combination
with each other include alkali metal polycarboxylates, such as Noverite™ AD810 or
LD920, water-soluble citrates such as sodium and potassium citrate, sodium and po-
tassium tartrate, sodium and potassium ethylenediaminetetraacetate, sodium and po-
tassium N-(2-hydroxyethyl)-nitrilo triacetates, sodium and potassium N-(2-hydroxy-
ethyl)-nitrilo diacetates, sodium and potassium oxydisuccinates, and sodium and po-
tassium tartrate mono- and di-succinates.

[0086] Suitable biocidal agents include triclosan (5-chloro-2 (2,4-dichloro-phe-
noxy)phenol)), and the like. Suitable optical brighteners include stilbenes, distyrylbi-
phenyl derivatives, stilbene/naphthotriazole blends, oxazole derivatives, and couma-
rin brighteners.

[0087] Suitable enzymes include those known in the art, such as amylolytic, pro-
teolytic, cellulolytic or lipolytic type, for example. Other suitable enzymes include
proteases, amylases, lipases and cellulases, bacterial protease, fungal lipase, bacterial
amylase, fungal enzyme, and monocomponent cellulase. Additional enzymes of these
classes suitable for use in accordance with the present invention will be well-known
to those of ordinary skill in the art, and are available from a variety of commercial
suppliers.

[0088] Suitable foam stabilizing agents include a polyalkoxylated alkanolamide,
amide, amine oxide, betaine, sultaine, Cs-Cis fatty alcohols. Foam stabilizing agents
are used, for example, in amounts of about 1 to about 20, typically about 3 to about
5 percent by weight. The composition can further include an auxiliary foam stabiliz-
ing surfactant, such as a fatty acid amide surfactant. Suitable fatty acid amides are
Cs-Cyo alkanol amides, monoethanolamides, diethanolamides, and isopropanola-

mides.
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[0089] The structured unit dose dissolvable article may contain still further ingre-
dients useful in home care compositions, such as, polymer dispersants, oxidizing
agents, activators, catalysts, thickeners, bittering agents such as Bitrex, other stabi-
lizers, soil suspending agents, brighteners, UV protectors, salts, water, inert ingredi-
ents, and the like.

[0090] The structured unit dose dissolvable article can be prepared by mixing the
cleansing composition with the structurant composition, both compositions as de-
scribed above. The structured unit dose dissolvable article can then be formed from
the mixture of the cleansing composition and structurant composition.

[0091] The structured unit dose dissolvable article can be used to form a cleansing
composition, such as a dishwashing cleansing composition, a laundry cleansing com-
position, a hard surface cleansing composition, and the like. In an embodiment, the
structured unit dose dissolvable article may be used as is, for example, to rub on a
tough stain, for example, as a pre-treatment, or as a concentrate that is dissolved into a
solution and then used, for example, in a dishwasher, laundry machine, spray bottle,
etc.

[0092] In one embodiment, the structured unit dose dissolvable article can be
formed by molding the mixture, for example, by vacuum forming, injection molding,
or even compression molding. In an embodiment, the structured unit dose dissolvable
article can be formed by preparing the mixture of the cleansing composition and struc-
turant composition and keeping the mixture at an elevated temperature to maintain the
mixture in liquid form. The liquid mixture can then be filled into a mold, such as a
tray, or a vacuum tray, and then allowed to form by either reducing temperature and/or
removing solvents as casting the molding. The liquid mixture can also be injection
molded into any of various shapes and configurations.

[0093] The structured unit dose dissolvable article may also be prepared by com-
pression molding. The compression molding can be carried out on a solid slug of the
mixture of the cleansing composition and structurant composition, prepared for exam-
ple, by preparing the mixture of the cleansing composition and structurant composition
and allowing the composition to solidify, followed with compression of the solid com-

position into the desired form.
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[0094] In one embodiment, the structured unit dose dissolvable article composi-
tion can be cast or molded using the existing unit-dose manufacturing equipment.
The existing unit-dose equipment would require minimal engineering modifications
to facilitate formation of this new format. The structured unit dose dissolvable article
can be formed by preparing the mixture of the cleansing composition and structurant
composition and keeping the mixture at an elevated temperature to maintain the mix-
ture in liquid form. The liquid mixture can then be filled into the mold of the existing
equipment by injection pump.

[0095] In some embodiments, the structured unit dose dissolvable article may be
provided in the form of a high surface area shape by perforating the form with holes or
creating a non-smooth surface. A doughnut shape is an example shape having a portion
of its center removed to allow a larger surface area for a solute to engulf the structured
unit dose dissolvable article and cause it to dissolve.

[0096] In embodiments, the structured unit dose dissolvable article can be prepared
from different formulations molded together into the same unit. For example, the struc-
tured unit can contain a formulation for cleansing and a separate formulation for fabric
softening.

[0097] The dissolvable article can be made into any shape and incorporate any
color. Examples of molded structured unit dose dissolvable articles can be seen in
Figure 1.

[0098] In one embodiment, the liquid mixture can be filled into a dispensing cup
and allowed to cool and solidify therein. In another aspect the structured unit dose
dissolvable article can be molded and then fit into a dispensing cup. In an embodi-
ment, the dispensing cup can be a dryer sheet. An example of a structured unit dose
dissolvable article in a dispensing cup can be seen in Figure 2.

[0099] The structured unit dose dissolvable article may be compression molded
into the form of a tape or a stick that allows discreet portion to be broken away in
desired lengths. For example, the article may be formed into a continuous strip and
then perforated or in some manner weakened at given lengths along the strip to allow
discreet structured unit dose dissolvable article to break from the strip, as shown, for

example, in Figure 3.
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[0100] The structured unit dose dissolvable article can also be formed by allowing
the mixture to harden and then sculpting the hardened mixture, for example, through
a 3D printing process or by a more traditional process of setting discreet amounts of
the mixture on a surface, allowing the mixture to dry and harden, and sculpting the
hardened mixture into the desired shape.

[0101] In other embodiments, the structured unit dose dissolvable article can be
formed by extruding the mixture, or by putting the mixture through a die cutting
process. It is also possible to extrude the mixture directly into the end consumer
packaging.

[0102] In other embodiments, a solid composition of the mixture of the cleansing
composition and structurant composition can be casted or molded or compressed into
a form of an empty container, which is capable of holding a liquid cleansing compo-
sition inside.

[0103] In an embodiment, the structured unit dose dissolvable article may be a coat-
ing on a preformed form, for example, in a dipping or coating process.

[0104] After formation, the structured unit dose dissolvable article can also be
coated with a coating. For example, the structured unit dose dissolvable article may
be coated to help delay dissolution, or for aesthetic or tactile purposes.

[0105] In an embodiment, the structured unit dose dissolvable article may be
coated, or packaged in or with a dissolvable tab to avoid handling of the bare structured
unit dose dissolvable article.

[01006] The structured unit dose dissolvable article may also be packaged in a form
for quick release that allows the user to avoid handling the bare article, for example,
as shown in Figure 4.

[0107] In an embodiment, the structured unit dissolvable article can be included
with a dosing mechanism, such as, for example, a twist and push mechanism, examples
of which can be seen in Figure 5.

[0108] In some embodiments, the structured unit dose dissolvable article may be
contained in a container, such as a plastic tub, plastic bag or cardboard box, examples
of which can be seen in Figure 6.

[0109] As used herein, the term “condensation product” is intended to encompass

esters, amides, imides and other such materials that may be prepared by a condensation
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reaction of an acid or a reactive equivalent of an acid (e.g., an acid halide, anhydride,
or ester) with an alcohol or amine, irrespective of whether a condensation reaction is
actually performed to lead directly to the product. Thus, for example, a particular ester
may be prepared by a transesterification reaction rather than directly by a condensation
reaction. The resulting product is still considered a condensation product.

[0110] The amount of each chemical component described is presented exclusive
of any solvent or diluent oil, which may be customarily present in the commercial ma-
terial, that is, on an active chemical basis, unless otherwise indicated. However, unless
otherwise indicated, each chemical or composition referred to herein should be inter-
preted as being a commercial grade material which may contain the isomers, by-prod-
ucts, derivatives, and other such materials which are normally understood to be present
in the commercial grade.

[0111] It is known that some of the materials described above may interact in the
final formulation, so that the components of the final formulation may be different
from those that are initially added. For instance, metal ions can migrate to other acidic
or anionic sites of other molecules. The products formed thereby, including the prod-
ucts formed upon employing the composition of the present invention in its intended
use, may not be susceptible of easy description. Nevertheless, all such modifications
and reaction products are included within the scope of the present invention; the pre-
sent invention encompasses the composition prepared by admixing the components
described above.

[0112] As used herein, the term "about" means that a value of a given quantity is
within £20% of the stated value. In other embodiments, the value is within £15% of
the stated value. In other embodiments, the value is within £10% of the stated
value. In other embodiments, the value is within £5% of the stated value. In other
embodiments, the value is within £2.5% of the stated value. In other embodiments,
the value is within +1% of the stated value.

[0113] Additionally, as used herein, the term "substantially" means that a value
of a given quantity is within £10% of the stated value. In other embodiments, the
value is within £5% of the stated value. In other embodiments, the value is within
+2.5% of the stated value. In other embodiments, the value is within £1% of the

stated value.
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[0114] The invention herein is useful for providing a safe, effective and controlla-
ble unit does cleansing product, which may be better understood with reference to the
following examples.

EXAMPLES

[0115] A number of typical detergent formulations were tested with varying pol-
ymers in an attempt to obtain structured unit dose tabs. The general procedure for
preparing the tabs encompassed heating ingredients to make a fluid mixture with
mixing. The heated mixture was then poured into a mold and allowed to sit to cool
and take shape.

[0116]  Initially, typical detergents having anionic surfactant and nonionic surfac-
tant were tested with polymer additives (polyacrylates, Carbopol, HASE, clay (ben-
tonite), natural gums) at a concentration of 2% to 9% by weight. The resulting com-

positions were very viscous but not a free-standing gel.

‘ Sample 1 | Sample 2 | Sample 3
Basic Cleansing Composition
wt% wt% wt%
Neutralizer 3.97 3.97 5.31
Anionic Surfactant 20 25 22.65
Nonionic Surfactant 10 10 9
Structurant
PoncarboxyIa;iePonmer Addi- 15 15 53
Lauric Acid 5 5 4.5
Palmitic Acid 1 1 1
Other Components
Fragrance 0.3 0.3 0.3
pH Adjuster 0.08 0.08 0.08
Glycerine 2 2 2
Amidex CME 0 3 3
Water 56.18 48.18 50.34
Total 100 100 100
Appearance clear clear opaque
pH 8.1 8.1 8.3

[0117]

The compositions did not form a gel which is free-standing by itself, but

only a viscous liquid, although the viscosity of the composition is high.
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[0118] An attempt was made to provide the necessary structure by adding a mix-

ture of fatty acids to the formulation.

‘ Sample 4

Basic Cleansing Composition wt%
Neutralizer 4.33
Anionic Surfactant 15
Nonionic Surfactant 10

Structurant
Polycarboxylate Polymer Additive 1.5
Lauric Acid 7.2
Myristic Acid 2.52
Palmitic Acid 1.15
Stearic Acid 0.86
Other Components

Fragrance 0.3
pH Adjuster 0.08
Glycerine 15
Water 42.1
Total 100

[0119] The resultant formulation gave a transparent thick liquid.

[0120] The foregoing formulation was prepared again, and the polymer additive
was changed to a combination of nonionic polyacrylate polymer derived from a com-
bination of a C; to Ci2 alkyl (meth)acrylate/hydroxyl C1 to C12 alkyl (meth)acry-
late/ethoxylated C1 to C30 alkyl (meth)acrylate and a polyethylene glycol methyl

glucose polymer having about 10-200 units derived from ethylene oxide.

Sample 5
Basic Cleaning composition wt%
Neutralizer 2.93
Anionic surfactant 26.58
Nonionic Surfactant 6.78
Structurant
polycarboxylate polymer additive 1.02
nonionic polyacrylate derives* 1.85
Novethix HC220 2.00
Lauric acid 4.88
Myristic acid 1.71
Palmitic acid 0.78
stearic acid 0.58
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Other Components
Fragrance capsules 0.20
Glycerine 10.16
Water 40.48
pH Adjuster 0.05
Total 100.00

*nonionic polyacrylate derived from C1-12 alkyl {(meth)acrylate/ hydroxyl C1-12 alkyl
(meth)acrylate/ ethoxylated C1-30 alkyl (meth)acrylate

[0121] The result was a wax-like substance, not fluid at RT.
[0122]  Polyether such as polyethylene glycol, end capped polyether can help to
bind the ingredient to avoid cracks in the tab and also help in dissolution. Therefore,

water-soluble polyether is added into the compositions.

Sample 6 | Sample 7 Sample 8
Basic Cleansing Composition wt% wt% wt%
Neutralizer 1.19 1.03 3.045
Anionic Surfactant 12.75 11.70 22.73
NO”'O?;;f”rfac' 13.61 12.46 10.23
Structurant
8000 Mw
Poly(ethylene
glygcgl Poﬁymez 0 >
Additive
4000 Mw
Poly(ethylene
glygcgl Poﬁymez 10.23
Additive
Palmitic Acid 7.14 6.54
Coco fatty acid 8.18
Other Components
Sorbitol (70%) 9.52 8.72 10.23
Solsperse 27000 7.14 6.54
Carbosperse K228 2.38 2.18
sodium citrate 0 2.64
methyl blue 0 0.37
Fragrance 0.2
Anti-Foam 0.08
Borax 2.27
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Urea (hy-
drotrope/disper- 13.64
sant)
Water as qs Qs
Total 100 100 100

[0123] Each Sample 6 to 8 formed wax tabs, although some melting occurred at

50°C.

[0124] However, with the addition of a polyether, particularly polyethylene gly-

col, based polyurethane alongside the polyethylene glycol polymer, the wax was ob-

served to maintain its shape without melting.

Sample 9
Basic Cleansing Composition | wt%
Neutralizer 2.939
Anionic Surfactant 21.94
Nonionic Surfactant 9.87
Structurant
4000 Mw Poly(ethylene) glycol Polymer Addi- 9.87
tive )

Poly(ethylene) glycol based Polyurethane Poly-

o 3.5
mer Additive

Palmitic Acid 7.14
Coco fatty acid 7.99
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Other Components

Sorbitol 9.91

Urea 12.6

Fragrance 0.2

Anti-Foam 0.08

Borax 2.19

Water 11.77

Total 100

[0125]  Further samples were made with polyethylene glycol polymer and a poly-
ethylene glycol methyl glucose polymer having about 120 units derived from eth-
ylene oxide. All the formulations in the tables below formed high temperature stable

structured unit doses.

Table A
10 11 12 13 14
Ingredient wit% wit% wit% wit% wit%
Basic cleasing composition
Neutralizer 4.97 6.09 4.97 4.97 4.97
Anionic surfactant 16.41 19.34 16.41 16.41 16.41
Nonionic surfactant 15.32 7.03 15.32 15.32 15.32
Structurant 0.00 0.00 0.00 0.00 0.00
4000 Mw Poly(ethylene) glycol
Polymer Additive 5.53 5.47 9.09 0.00 0.00
8000 Mw Poly{ethylene) glycol
Polymer Additive 0.00 0.00 0.00 5.53 0.00
polyethylene glycol methyl
glucose polymer having
about 10-200 units derived
from ethylene oxide 3.00 2.96 3.00 3.00 8.53
Coco fatty acid-hydrogenated 15.32 19.34 15.32 15.32 15.32
Oleic Acid 0.00 0.00 0.00 0.00 0.00
Myristic Acid 0.00 0.00 0.00 0.00 0.00
Lauric Acid 0.00 0.00 0.00 0.00 0.00
Other components 0.00 0.00 0.00 0.00 0.00
Sorbitol (70%) 2.98 2.94 2.98 2.98 2.98
Na Xylene sulfonate (40%) 0.43 0.00 0.43 0.43 0.43
Anti-foam (AF8014) 0.09 0.09 0.09 0.09 0.09
glycerine 4.05 4.00 4.05 4.05 4.05
Urea 10.86 10.73 10.86 10.86 10.86
Fragrance capsules* 0.00 0.00 0.00 0.00 0.00
Water 21.06 22.00 17.51 21.06 21.06
Total 100 100 100 100 100
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Appearance gel gel gel gel gel
Table B
15 16 17 18 19 20
Ingredient wit% wit% wit% wit% wit% wit%
Basic cleasing composition
Neutralizer 4.88 5.20 4.87 4.30 4.17 4.97
Anionic surfactant 16.41 16.29 16.42 18.07 21.66 16.41
Nonionic surfactant 15.32 15.21 15.32 15.21 15.26 15.32
Structurant 0.00 0.00 0.00 0.00 0.00 0.00
4000 Mw Poly{ethylene) glycol
Polymer Additive 5.53 5.49 5.53 5.49 5.51 5.53
8000 Mw Poly{ethylene) glycol
Polymer Additive 0.00 0.00 0.00 0.00 0.00 0.00
polyethylene glycol methyl
glucose polymer having
about 10-200 units derived
from ethylene oxide 3.00 2.97 3.00 2.98 2.98 3.00
Coco fatty acid-hydrogenated 13.02 0.00 0.00 0.00 0.00 15.32
Oleic Acid 2.29 0.00 0.00 0.00 0.00 0.00
Myristic Acid 0.00 0.00 15.32 10.80 7.29 0.00
Lauric Acid 0.00 15.21 0.00 0.00 0.00 0.00
Other components 0.00 0.00 0.00 0.00 0.00 0.00
Sorbitol (70%) 2.98 2.96 2.98 2.96 2.97 2.98
Na Xylene sulfonate (40%) 0.43 0.42 0.43 0.42 0.43 0.43
Anti-foam (AF8014) 0.09 0.09 0.09 0.09 0.09 0.09
glycerine 4.05 4.02 4.05 4.02 4.03 4.04
Urea 10.86 10.78 10.86 10.78 10.81 10.85
Fragrance capsules* 0.00 0.00 0.00 0.00 0.00 0.00
Water 21.15 21.36 21.14 24.88 24.80 21.06
Total 100 100 100 100 100 100
Appearance gel gel gel gel gel Gel

[0126] The detergency of the structured unit dose dissolvable article was per-
formed by use of a Tergotometer under the following conditions:

e water hardness - 150 ppm with Ca**/Mg?*=2/1 mol/mol,

e washing temperature was 25°C,

e washing time was 20 min, and

e rinse time was 5 min at room temperature.

e The concentration of product was 0.2%, i.e., 2 g/L.

e 3 replicate runs were carried out for each stain.
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[0127] The structured unit dose dissolvable article had the composition listed in

the table below.

21
Ingredient
Basic Cleansing Composition wt%
Neutralizer 9.64
Anionic surfactant 15.91
Nonionic surfactant 14.85
Structurant
4000 Mw Poly(ethylene) glycol Polymer Additive 5.36
Coco fatty acid-hydrogenated 14.85
polyethylene glycol methyl glucose polymer having about 10-200 units derived
from ethylene oxide 2.90
Other Components
Sorbitol (70%) 2.89
Na Xylene sulfonate (40%) 0.41
Anti-foam (AF8014) 0.09
glycerin 3.92
Urea 10.53
Enzymes 2.00
Fragrance 0.50
Water 15.60
Minors Qs
Total 100.00
[0128] The test soiled swatches are summarized below.
Soiled swatches Description
Swatch 1 Cott-carbon black/olive oil
PE/cott-carbon black/olive
Swatch 2 oil
Cott-IEC carbon black/min-
Swatch 3 eral oil
Swatch 4 Cott-sebum/pigment
Swatch 5 Cott-blood/milk/ink
Swatch 6 PE/cott-blood/milk/ink
Swatch 7 Cott-400-grass
[0129] The gel tab was tested along with one premium commercial product on the

market. The “Delta E” of the swatches is measured using a HunterLab Labscan XE
optical device. The Delta E value represents a difference in color between a soiled
swatch and a reference swatch, and is calculated by the following formula, which
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employs “L,” “a” and “b” values automatically generated by the HunterLab Labscan
equipment.
Delta E = [(Lsample'Lstandard)2 + (asample'astandard)2 + (b sample = bstandard)z]l/2

Reading the color difference with the optical equipment gives a more accurate
measurement than relying on visual observations. The results are summarized be-
low.

Table The delta E values of the soiled fabric swatches after washing

Product Swatch 1 Swatch 2 Swatch 3 | Swatch4 | Swatch 5 Swatch 6 Swatch 7
Gel tab 9.95 13.94 6.89 12.1 16.88 32.72 17.1
Premium product 11.45 15.69 9.39 14.47 17.22 32.54 22.92
[0130]  The anti redepostion properties of the structured unit dose dissolvable ar-

ticle of Sample 21 also were tested by use of a Tergotometer under the following
conditions:

e water hardness - 300 ppm with Ca**/Mg?*=3/2 mol/mol,

e washing temperature was 100°F,

e washing time was 15 min, and

e rinse time was 5 min at room temperature.

e The concentration of product was 0.2%, i.e., 2 g/L.

e Added soil is carbon black Monarch 120 at 0.01%.

e Multicycle runs were carried out in the presence of soils for the test.

[0131]  The test fabric swatches are cotton substrate and shown below.
Tested fabric Description
Cotton 400 Cotton (washed)
[0132] The gel tab of Sample 21, as well as a gel tab of Sample 21 without an

enzyme, labeled Sample 22, were tested alongside one premium commercial product
on the market. The results are summarized below. Here, the lower the delta E value,
the higher the anti redeposition properties. A lower delta E value indicates a less

degree of soil redeposition onto the tested fabrics.
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Table The delta E values of the clean fabric swatches after multi cycle washing

wash cycle Sample 21 Sample 22 Premium product
1 2.20 2.63 1.97
2 4.22 5.18 5.30
3 6.1 7.11 7.72
4 8.8 9.3 10.16

[0133] Each of the documents referred to above is incorporated herein by reference,
including any prior applications, whether or not specifically listed above, from which
priority is claimed. The mention of any document is not an admission that such docu-
ment qualifies as prior art or constitutes the general knowledge of the skilled person in
any jurisdiction. Except in the Examples, or where otherwise explicitly indicated, all
numerical quantities in this description specifying amounts of materials, reaction con-
ditions, molecular weights, number of carbon atoms, and the like, are to be understood
as modified by the word "about." It is to be understood that the upper and lower
amount, range, and ratio limits set forth herein may be independently combined. Sim-
ilarly, the ranges and amounts for each element of the invention can be used together
with ranges or amounts for any of the other elements.

[0134] As used herein, the transitional term “comprising,” which is synonymous

29 CC

with “including,” “containing,” or “characterized by,” is inclusive or open-ended and
does not exclude additional, un-recited elements or method steps. However, in each
recitation of “comprising” herein, it is intended that the term also encompass, as alter-
native embodiments, the phrases “consisting essentially of” and “consisting of,” where
“consisting of” excludes any element or step not specified and “consisting essentially
of” permits the inclusion of additional un-recited elements or steps that do not materi-
ally affect the essential or basic and novel characteristics of the composition or method
under consideration.

[0135]  While certain representative embodiments and details have been shown for
the purpose of illustrating the subject invention, it will be apparent to those skilled
in this art that various changes and modifications can be made therein without de-

parting from the scope of the subject invention. In this regard, the scope of the in-

vention is to be limited only by the following claims.
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What is claimed is:

1.

A structured unit dose dissolvable article comprising
a. acleansing composition, and
b. a structurant composition comprising:
i. a Cs to Cs3o fatty acid or mixtures thereof, and
il. at least one water soluble or water dispersible polymer.

The structured unit dose dissolvable article of claim 1, where the fatty acid is
at least one of oleic acid, decanoic acid, caprylic acid, lauric acid, myristic

acid, palmitic acid, stearic acid, or combinations thereof.

The structured unit dose dissolvable article of any previous claim, where the
water soluble or water dispersible polymer is a hydrocolloid (such as an oligo
or polysaccharide), poly(alkylene) glycol, poly(vinyl) alcohol, poly(vinyl)py-
rolidone, poly(acrylamide), poly(urethane) and derivatives and combinations

thereof.

The structured unit dose dissolvable article of claim 3, where the water soluble
or water dispersible polymer is a polyethylene glycol polymer having a num-

ber average molecular weight of from about 200 to about 1,000,000.

The structured unit dose dissolvable article of claim 3, where the water soluble
or water dispersible polymer is an ethylene oxide-propylene oxide-butylene

oxide block copolymer.

The structured unit dose dissolvable article of claim 3, where the water soluble
or water dispersible polymer is a substituted oligo or polysaccharide, wherein
the substituent is derived from poly(ethylene) glycol, poly(vinyl) alcohol,

poly(vinyl)pyrolidones, poly(acrylamide) or combinations thereof.

The structured unit dose dissolvable article of claim 3, where the water soluble

or water dispersible polymer is an alkoxylated polyol polymer



WO 2019/071174 PCT/US2018/054681

10.

I1.

12.

13

14.

15.

16.

37

The structured unit dose dissolvable article of claim 7, where the alkoxylated
polyol polymer is a polyethylene glycol methyl glucose polymer having from

2 to 1000 units derived from ethylene oxide.

The structured unit dose dissolvable article of claim 7 or 8 where the alkox-
ylated polyol polymer is further esterified with a di-C; to Ci2 alkyl Cs to Ceo
fatty acid.

The structured unit dose dissolvable article of claim 3, where the water soluble
or water dispersible polymer comprises a polyethylene glycol based polyure-

thane

The structured unit dose dissolvable article of claim 10, where where the pol-
yurethane additionally include units derived from, polyester polyol, polyether
polyol, polycaprolactone diol, polybutadiene polyol and their mixtures; and

end-capped polyurethanes.

The structured unit dose dissolvable article of any previous claim, where the
cleansing composition comprises a linear or branched alkylbenzene sulfonic
acid, alkyl sulfate, alkylethersulfate, alpha-olefin sulfonates, and combina-

tions thereof.

. The structured unit dose dissolvable article of any previous claim, where the

cleansing composition comprises nonionic surfactants.

The structured unit dose dissolvable article of any previous claim, where the
cleansing composition comprises an alkali hydroxide, amines, alkanolamines,

and their mixtures.

The structured unit dose dissolvable article of any previous claim, further
comprising hydrotropes such as anionic surfactants, fragrance, pigment, en-
zymes, urea, glycerine, polyacrylate polymers, polymeric chelators, clay, nat-

ural gums.
A process of preparing a structured unit dose dissolvable article comprising
a. mixing

1. acleansing composition with
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il. a structurant composition comprising
1. a Csto Ca4 fatty acid or mixtures thereof, and

2. at least one polymer containing at least one moiety de-

rived from polyethylene glycol, and
b. forming the structured unit dose dissolvable article from the mixture.

The process of claim 16, where the forming step comprises molding the mix-

ture

The process of claim 17, where the molding is vacuum molding, injection

molding, or compression molding.

The process of claim 16, where the forming step comprises sculpting the mix-

ture
The process of claim 19, wherein the sculpting comprises 3D printing.

The process of claim 19, wherein the sculpting comprises setting discreet
amounts of the mixture on a surface, allowing the mixture to dry and harden,

and sculpting the hardened mixture into the desired shape.

The process of claim 16, where the forming step comprises extruding the mix-

ture.

The process of claim 16, where the forming step comprises die cutting the

mixture.

The process of any of claims 16 to 23, where the structured unit dose dissolv-

able article is further coated with a coating.
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