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CLEANING COMPOSITIONS COMPRISING AMINO ACID AND METHODS OF USE

CROSS-REFERENCE TO RELATED APPLICATIONS

This application 1s being filed on 25 August 2017, as a PCT International patent
application, and claims prionty to U.S. Provisional Paient Application No. 62/379,518,
flled August 25, 2016, the disclosure of which 1s hereby incorporated by reference in its
entirety .

FIELD

The present disclosure relates to raw material replacements for alkanolamines and
their use in industrial chemical compositions including cleaning compositions for cleaning
hard surfaces. In particular, the disclosed compositions can be tormulated for increased
safety and reduced rritation, sensifization, or respiratory ettects.

BACKGROUND

Alkanolamines are a class of raw matenals that include monoethanolamine
("“MEA™), diethanclamine ("DEA”), triethanolamine ("TEA"}, and aminomethylpropanol
(¢.g., Z~amino-2-methyl-1-propanol, avatlable as AMP™ from Angus Chemical Company
in Buffalo Grove, 1L} Alkanolamines are used in chemical composiiions to provide
alkalinity, neutralize acidic raw matenals, and serve as swelling agents or penetrating
agents. When used in cleaning compositions, alkanoclamines are capabie of penetrating
into sotl and grease, making them easier to remove. Alkanolamines can therefore be
useful, for examuple, in general purpose cleaners and degreaser compositions.
Alkanolamines can also be used to neutralize synthetic anionic surfactant acids {e.g., linear
alkyibenzene sulfonates (“LLAN") or dodecylbenzenesulfonic acid ("DIDBSA™)), neutralize
fatty acids to create amino soaps, to complex metals, or to provide cleaning activity in the
absence of antonic surfactants. Alkanolamines can turther be useful for stabilizing
thickened compositions. Alkanolamines can also be used in compositions for cleaning,
polishing or stripping coatings on floors because they react with cross-linked acrylics in
the floor finish and cause swelling or softening of the acrylic polymers, making polishing
of the tloor after cleaning more effective.

While being highly usetul in cleaning compositions for many reasons, exposure o
alkanolamines may cause sensitivity, irritation, and respiratory symptoms. Some short-

chain amines are also not preterred by certain environmental certifving agencies and
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programs, such as the U S EPA Safer Choice and Green Seal. it would therelore be
beneficial to provide a replacement for alkanolamines in cleaning compositions.

it 15 against this background that the present disclosure 15 made.

SUMMARY

The present disclosure relates to a composition comprnising 1 to 30 wit-% of one or
more amino acids, 0.1 to 30 wt-% of one or more surfactants, and optionally one or more
hydrotropes. The amino acids may be selected from arginine ("ARG”), lysine ("LYS”),
histidine ("HIS”), glvcine (“"GLY "), or combinations thereot. The composition can be
formulated as a cleaning composition, such as a hard surface cleaner, a fioor cleaner, a
{loor cleaner condiitoner, or a degreaser. The present disclosure turther relates to a method
for treating a surface with the composition, the method comprising applying the
composition to the surface, atlowing the composition to remain on the surtace tor a length
of time, and wiping the surface.

BRIEF DESCRIPTION OF FIGURES

FiG. 115 a graphical representation of the results of Example 2.

DETAILED DESCRIPTION

“Alkanoclamines” are compounds that include both a hydroxyl group (-OH) and an
amino group {(-NH,, -NHR, or -NR'R”) on an alkane backbone.

“Amino actds” are acids that generally contain a carboxylic acid group (-COOH)
and an amine (-INH») on an alkyl backbone. Examples of amino acids include arginine
(“ARG”), lysine ("LYS”), hustidine ("HIS”, aspartic acid ("ASP”), glutamic acid
(“GLU”), serine (“SER”), threonmine {("THR”}), asparagine (“ASN”), glutamine (“GLN"},
cysteine ("CYS"}, giveine ("GLY”), proline ("PRO”), alanine ("ALA”), valine ("VAL”},
isoleucine (“ILE"), leucine ("LEU”), methionine (“MET"), phenylalanine (“PHE"),
tyrosine (“TYR”}, and tryptophan (“TRP”). Many more amino acids are known to exist.

“Degreasers” are compositions used for removing grease, and may be capable of
removing polymerized grease or polymernized cooking oil from surtaces. Degreasers differ
from normal detergents in that they are capabie of removing thermally degraded,
polymerized soils from surfaces. Such soils include polymernized tats, oils, proteins, and
SULArs.

The terms “strnipper” and “floor polish stripper” are used here to refer to

compostitons that are used for removing floor polish compounds.

i
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The term “floor cleaner conditioner” 15 used here to refer compositions that sofien
or otherwise prepare floor polish compounds to enhance subsequent burnishing, butfing,
or recoating of the floor

The term “surface” 1s used here to refer to soft surfaces, such as fabric surfaces and
arficles, textiles, and fibers; and hard surtaces, such as floors, windows, walls, furniture,
countertops, appliances, instruments, etc., that may be covered by metal, plastic, glass, tile,
stone, hard plastics, or other hard surface materials. The term “surtace” is not intended to
cover human skin.

The term “use solution” 1s used here to refer to a composition having a

The term “water soluble” 1s used to refer to compounds that are freely soluble or
very soluble 1n water and have a solubtity of 10 g per 100 mL or greater. “Substantially
water soluble” 15 used to refer to compounds that have a solubility of about 3 to 10 g per
100 mL. “Somewhat water soluble” 1s used to refer to compounds that are sparingly
soluble or slightly scluble 1n water and have a solubiiity of about 6.01 to 3 g per 100 mL.
“Insoluble” 15 used to refer to compounds that are not soluble in water or that have a
solubiity of less than 0.01 g per 100 mi.

“Miscible” 15 used to refer to hiquids that are capable of forming a homogenous
solution at any ratio.

The term “about” 18 used here to include normal variations 1n measurements as
expected by persons skilled in the art, and 1s understood have the same meantng as
“approximately” and to cover a typical margin of error, such as + 5 % of the stated value.

The transitional phrase “consisting essenticlly of " as used in the claims lumits the
scope of the claim to the specified materials including only minor impurities or inactive
agents that a person of ordinary skill in the relevant art would ordimmanly associate with the
composition.

The present disciosure relates to the use of amino acids as a replacement for
alkanolamines in chemical composttions inciuding cleaning compositions and degreasers
tor treating or cleaning surfaces, and floor cleaners, floor cleaner conditioners, polishers,
and floor finish strippers. The present disclosure relates to a composition comprising 6.1 to
30 wt-% of one or more amino acids, 0.1 to 30 wt-% of one or more surfactants, and
optionally one or more hydroiropes. The amino acids may be selected from arginine

(“ARG), lysine ("LYS”), histidine ("HIS”), glveine ("GLY”), or combinations thereof.

-
#

(o
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The present disclosure further relates {0 compositions formulated for reduced respiratory
irritation, skin irritation, sensifization, and other negative ettects. The compositions can be
tormulated as cleaning compostiions, such as a hard surtace cleaner, a floor cleaner, or a
degreaser. The disclosed compositions can be provided as concentrated formulations that
can be diluted to form a use solution. Alternatively the composition can be provided as a
ready-to-use solution. A concentrate refers to a product that 1s diluted to forim a use
solution before 1t 15 applied to a surface. A use solution refers to a product that is apphed
to a surface either directly or by the use of an applicator. The present disclosure further
relates to a method for treating a surface with the composition, the method comprising
applying the composition {0 the surface, allowing the composition {0 remain on the surface
for a length of time, optionally scrubbing or agitating the solution on the surface and
removing the solution and soil by wiping, vacuuming, rinsing, or the itke.

{omposition

The compostitons of the present disclosure utilize one or more amino acids as a
replacement for alkanolamines. The mnventors of the present compositions have found that
certain amino acids are capable of providing similar or improved properties {e€.g., a similar
or improved alkalinity, neutralizing, pH, softening, cleaning, and/or removal effects) as
alkanolamines, while reducing the risk of respiratory 1rritation sometimes associated with
alkanolamines. In some embodiments, the compositions are tree of alkanolamines. In
some embodiments, the compositions are substantially free of alkanolamines. In some
embodiments, the compositions may contain some amount of alkanolamines, tor example,
less than about 20 wi-%6, less than about 5 wi-% or less than about 1 wt-%%.

The compostiion comprising amino acids may be tormulated for various uses,
including cleaning, degreasing, tloor polishing, tloor finish removing, etc. The
composition may be particularly usetul in domestic, industrial and mstitutional
apphications such as general purpose cleaners that are effective at cleaning various
subsirates and surtaces, such as floors, equipment (e.g., food and beverage processing
equipment, grain processing equipment, and the like), food preparation surfaces {e.g.,
counter tops, cutiing boards, and other surfaces), and other hard surfaces. The
compositions can also be used to clean surtaces in healthcare facilities such as hospitals,
clinics, and long-term care tacilities. The compositions can also be ettective at cleaning
floors treated with an acrylic-based polish. The compositions can be ettective at softening

and removing fioor finishes. The compositions can be formulated as degreasers that are
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etfective at removing polymerized grease, including antmal and vegetable tats and non-
trans fats, and other soils from floors and other surfaces. The use solution 1s usetful for
cleaning floors tn retail and warehouse stores, commercial kitchens of full service and
quick service restaurants, and 1s effective on a variety of types of flooring matenals,
including quarry tile and concrete. The solution s also useful for removing a variety of
spils from surfaces and articles including textiles, and may be used in cleaning {e.g., hard
surface cleaning), dishwashing, and laundry applications.

The composttion may be tormulated as a liquid, a foam, a thickened liquid, or a
solid. For example, a concentrate composition can be formulated as a solid, e.g., a powder,
block, tablet, pellet, granule, etc. The composition can further be formulated as a
concentrate, or as a use solution.

According {0 an embodiment, the composition comprises one or more suitable
amino acids. The amino acids can be selected from, for example, LYS, ARG, GLY, or
HIS, or combinations thereof. The composition may comprise alpha amino acids. In some
embodiments the amino acids are proteinogenic amino acids. In some embodiments the
amino acids are proteinogenic, non-proteinogenic, or a combination thereol. In preferred
embodiments, the amino acids are selected so that the compostiion provides effective
cleaning and/or polish preparation qualities, while exhibiting reduced respiratory
implications {e.g., reduced respiratory irritation and/or sensitization. ). For example, the
amino acids may be selected to act as penetrants, swelling agents, or to enhance cleaning
or to neutralize alkalinity. In some embodiments, the amino acid can be selected based on
its pKa, such that the pKa of the amuno acid 1s above the pH of the composition. If the
amino acid has two amino groups, it may be destrabie that the pKa of both amino groups
15 above the pH of the composition. For example, the pKa of the second amino group in
tysine is about 10,7, and 1 arginine about 12.1. Glycine has a pKa of about 9.8, These
amino acids may therefore be most useful in compositions that are moderately alkaline
{¢.g., have a pH from 7 to about 10). In other cases, such as floor strippers or alkaline
degreasers, pH of the composition can be higher than one or both the pKas. The
composition (including optional additional components) can be formulated to provide
optimal efficiency based on the amino acid{s} selected.

The compostition can be provided as an agueous solution or as a concentrate that
can be diluted with an agqueous diluent to prepare a use~solution. The composition may

also include other solvents in addition to, or instead of water. In some embodiments the
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compostiion comprises water soluble or substantially water soluble amino acids. Hf the
composition comprises non-water soluble or shightly water soluble amino acids, the
composition may also include one or more solubilizers.

In addition to the anuno acid or blend of amino acids and any solubilizers, the
composttions can be tormulated with additional functional ingredients that lend
themselves to the desired application. The composition may comprise additional
components to provide desired properties or functionality. For example, the amino acids
can be formulated together with surfactants, chelating or sequestering agents, pH
modifiers {acids or bases), hydrotropes, sanitizers or antimicrobial agents, organc
solvents, dyes, fragrances, enzymes, theological modifiers {(e.g., getling agents, thickeners,
and the like), preservatives, processing aids, corrosion inhibitors, or other functional
ingredients, It the composition 15 formulated as a solid concentrate, the tormulation may
turther include builders or fillers, solidifying agents, and hardening agents.

Surfactants

According to an embodiment, the composition Comprises one or more surfactants.
The surfactant can be selected based on the planned use of the formulation. For example,
inn some applications, such as tloor cleaning, non-foaming or low foaming surfactants may
be desirable. Alternatively, the composition can include a foaming surfactant and a
defoamer. In other exampies, the composition is formulated as a foam, a foaming liquid,
or a solid that can be dissolved and/or diluted to form a foamuing liquid. A foam
composition may be desirable, for example, as a general purpose cleaner, a manual dish
washing detergent, or a degreaser. A foam composition can be formulated with a foaming
surfactant, such as a foaming anionic surfactant. Suttable surfactants include nonionic,
cationic, anionic, amphoteric, and zwitterionic surfactants and their combinations. In some
embodiments, a co-surfactant 18 also mncluded wn the composition.

in some embodiments, the composition is formulated with an antonic or
amphotenc surfactant. For example, the surfactant may comprise a sulfonate, sulfate, or an
amine oxide. The composition may also be formulated without certain surfactants, such as
tatty acid surfactants.

The amino acid may be used as a cleaner or to enhance the cleaning action of a
surfactant, and/or to neutralize acidic components, such as an acidic surfactant. An
exampie of a commonly used acidic surfactant that can be neutralized with an aming acid

1s LAS {(linear alkylbenzene sultonic acid). The amino acid may also improve the cleaning
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etficacy of LAS. In some embodiments, the amino acid 18 not present as part of a
surtactant salt. The surfactant and amino acid are separate components, but their
combination provides a synergistic effect, particularly when nomonic surfactants are used.

Anionic Surfactants. Anionic surfactants are useful as detersive surfactants and
toamung surfactants, but also as gelling agents or as part of a gelling or thickening system,
as solubilizers, and for hydrotropic ettect and cloud point control. The composition may
include one or more antonic surfactants. Suitable anionic surfactants for the present
composttion include: carboxylic acids and their salts, such as alkanoic acids and
alkanoates, ester carboxylic acids (e.g. alkyi succinates), ether carboxvlic acids, and the
like; phosphoric acid esters and their salts; sulfonic acids and their salts, such as
isethionates, alkylaryi sulfonates, alkvl sulfonates, ester sulfonates, sulfosuccinates; and
sulfuric acid esters and their salts, such as alkyl ether sulfates, alkyl sulfates, and the like

Anionic surfactants includes those with a negative charge on the hydrophilic group
or surfactants tn which the molecule carries no charge unless pH 15 elevated to neutrality
or above {e.g. carboxviic acids). Carboxylate, sultonate, sulfate and phosphate are the
polar (hydrophilic) solubilizing groups found in amonic surfactants. Of the cations

{counter 1ons) assoctated with these polar groups, sodium, lithium and potassium umpart

water solubility; ammonium and substituted ammonium 1ons provide both water and ol

solubility; and, caicium, barium, and magnesium promote oil solubility. The particular
salts will be suttably selected depending upon the needs of the particular formulation. In
some cases, tysine will act as the counter ton.

Antonic surfactants are excellent detersive surfactants and typically have high
{oam protfiles. Antonic surfactanis can also be usetul to impart special chemical or
physical properties other than detergency within the composition. Anionics can be
emploved as gelling agents or as part of a gelling or thickening system. Aniontcs are also
excelient solubilizers and can be used for hydrotropic eftect and cloud point control.

The majonty of large volume commercial amonic surtaciants can be subdivided
into five major chemical classes and additional sub-groups known to those of skill in the
art and described 1n "Surtactant Encyclopedia,” Cosmedics & Toiletries, Vol 104 (2) 71-
36 (1989). The first class includes acylamino acids {(and salts), such as acviglnamates,
acyl peptides, sarcosinates (e.g. N-acyl sarcosinates), taurates (¢.g. N-acyl taurates and
fatty acid ammdes of methyl taunide), and the like. The second class includes carboxylic

acids {and salts}, such as alkanoic acids (and alkanoates), ester carboxyiic acids {e.g. alkyl
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succinates), ether carboxvylic actds, and the like. The third class includes phosphoric acid
esters and their salts. The fourth class includes sulfonic acids {and salts), such as
isethionates {(e.g. acyl 1sethionates}, alkylaryl sulfonates, alkyl sulfonates, sulfosuccinates
(e.¢. monoesters and diesters of sulfosuccinate), and the like. The fitth class includes
sutturic acid esters {and salis), such as alkyl ether sulfates, alkyl sulfates, and the like.

Exemplary antonic surfactants include the following:

Linear and branched primary and secondary alkyl sulfates, alkyl ethoxysulfates,
tatty oleyl glycerol sulfates, alkyl phenol ethviene oxide ether suifates, the Cs -{7 acyl-N-
(C, ~C4 alkyl)y and -NACy ~C; hydroxyalkyl) glucamine sulfates, and sulfates of
alkylpolysaccharides such as the sulfates ot alkvipolyglucoside (the nonionic nounsultated
compounds being described herein).

Ammonium and substiiuted ammonium (such as mono-, di- and triethanolamine)
and alkah metal {such as sodium, lithium and potassium) salts of the alkyl mononuclear
aromatic sulfonates such as the alkyl benzene sulfonates containing from 5 to 18 carbon
atoms in the alkyl group in a straight or branched chain, e g., the salts of alkyl benzene
sulfonates or of alkyl ioluene, xylene, cumene and phenol sulfonates; alkyl naphthalene
sulfonate, diamyl naphthalene sultfonate, and dinonyl naphthalene sulfonate and
alkoxylated derivatives.

Antonic carboxylate surfactants such as alkyl ethoxy carboxylates, the alkyl
polyethoxy polycarboxylate surfactants and the soaps (e.g. alkyl carboxylates). Secondary
soap surfactants (e.g. alkyl carboxyl surfactants)y include those which contain a carboxyl
unit connected to a secondary carbon. The secondary carbon can be 1n a ning structure,
e.g. as i p-octyl benzoic acid, or as in alkyl-substituted cyclohexyl carboxylates. The
secondary soap surfactants typically contain no ether linkages, no ester linkages and no
hydroxyl groups. Further, they typically lack nitrogen atoms in the head-group
(amphiphilic portion). Suitable secondary soap surfactants typically contain 11-13 total
carbon atoms, although more carbons atoms {(e.g., up to 16} can be present.

Other anionic surfactants include oletin sulfonates, such as long chain alkene
sulfonates, long chain hydroxyalkane sulfonates or mixtures of alkenesulfonates and
hydroxyalkane-sulfonates. Also included are the alkyl suifates, alkyl poly{ethyieneoxy}
ether sulfates and aromatic poly{ethyleneoxy) sulfates such as the sulfates or condensation
products of ethvlene oxide and nonyl phenol {usually having 1 to 6 oxyethylene groups

per molecule). Resin acids and hyvdrogenated resin acids are also suitable, such as rosin,
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hydrogenated rosin, and resin acids and hydrogenated resin acids present 1n or dernved
from tallow otl.

When hard water may be present as the water-of-diluiion, surtactants with
carboxvyiic acid such as soap may be avoided.

Nownionic Surfactants. In some embodiments, the surfactant comprises a nonionic
surfactant. Nonmionic surfactants improve soil removal and can reduce the contact angle of
the solution on the surface being treated.

Nonionic surfactants are generally characterized by the presence of an organic
hydrophobic group and an organic hydrophilic group and are typically produced by the
condensation of an organic aliphatic, atkyl aromatic or polyvoxyalkviene hydrophobic
compound with a hydrophilic alkaline oxade moiety which in common practice 1s ethylene
oxide or a polvhydration product thereof, polyvethylene glycol. Practically any
hydrophobic compound having a hydroxyl, carboxyl, amino, or amudo group with a
reactive hydrogen atom can be condensed with ethylene oxude, or s polyhydration
adducts, or 1ts mixtures with alkoxylenes such as propylene oxide to form a nonionic
surface-active agent. The length of the hydrophilic polyoxyalkylene moiety which 1s
condensed with any particular hydrophobic compound can be readily adjusted to vield a
water dispersible or water soluble compound having the desired degree of balance
between hydrophilic and hydrophobic properties.

Examples of suitable nomonic surtactants include: block polyoxypropylene-
polyoxyethylene polymeric compounds, including commercially available products
PLURONIC" and TETRONIC® manufactured by BASF Corp. in Florham Park, NI
condensation products of alkyi phenol with ethylene oxide, including commercially
available products IGEPAL" manufactured by Solvay S.A. and TRITON"™ manufactured
by Bow Chemical; condensation products of a straight or branched chain alcohol having
irom ¢ to 24 carbon atoms with ethylene oxide, inciuding commercially avaiable products
NEODOL" manufactured by Shell Chemical Co. and ALFONIC” manufactared by Sasol
{imited.; condensation products of straight or branched chain carboxylic acid with
ethylene oxide, including commercially available products NOPALCOL® manufactured
by Henkel Corporation and LIPOPEG" manufactured by Lipo Chemicals, Inc.; and
alkanoic acid esters formed by reaction with glycerides, giycenn, and polyhydric alcohols.

Alkoxylated (e g., ethoxylated or propoxylated) Cs-C g tatty alcohols are suitable

surfactants for use 1n the present compositions. An example of a suitable alkoxylated
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alcohiol is ethoxylated C10 alcohol, commercially available as LUTENSOL XP" from
BASE Corp., in Florham Park, NJ.

Exemplary nomonic surfactants turther include the following:

Block polyoxypropylene-polyoxyethylene polymeric compounds based upon
propylene glycol, ethvlene glycol, glycerol, trimethylolpropane, and ethylenediamine as
the intiator reactive hydrogen compound, such as: difunctional block copolymers
(PLURONIC® products avaiiable tfrom BASK Corp.); and tetra-tunctional block
copolymers ( TETRONIC® products available trom BASF Corp. )

Condensation products of one mole of alkyl phenol whereimn the alkyl chain, of
straight chain or branched chain contiguration, or of single or dual alkyl constituent,
contains from about 8 to about 18 carbon atoms with from about 3 to about 50 moles of
ethylene oxide. The alkyl group can, for example, be represented by dusobutylene, di-
amvi, polymerized propylene, 1so-octyl, nonyl, and di-nonyl. These surfactants can be
polyethylene, polypropylene, and polybutylene oxide condensates of alkyl phenols.
Commercially available examples include IGEPAL" available from Solvay S.A., and
TRITON" available from the DOW Chemical Company.

{Condensation products of one mole of a saturated or unsaturated, straight or
branched chain alcohol having {from about 6 to about 24 carbon atoms with from about 3
to about 50 moles of ethylene oxide. The alcohol moiety can consist of mixtures of
alcohols in the above delineated carbon range or it can consist of an aicohol having a
specific number of carbon atoms within this range. Commercially avaiiable examples
include NEODOL" available from Shell Chemical Co. and ALFONIC” available from
Sasol North America, Inc.

Condensation products of one mole of saturated or unsaturated, straight or
branched chain carboxviic actd having from about B to about 18 carbon atoms with from
about 0 to about 50 moles of ethylene oxide. The acid can be a mixture of acids in the
above-defined carbon atoms range or it can be an acid having a specific number of carbon
atoms within the range. Commercially available examples include LIPOPEG" available
trom Lipo Chemicals, Inc.

Alkanoic acid esters formed by reaction with glycerides, glycerin, and polyhydric
(saccharide or sorbitan/sorbitol} alcohols. All of these ester moieties have one or more
reactive hydrogen sites on their molecule which can undergo turther acylation or ethylene

oxide {alkoxide) addition to control the hydrophilicity of these substances.

10
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In some embodiments the composition comprises low-fpoaming nonionic
surfactants. Exemplary low-toaming nomionic surfactants include:

Reverse block copolymers which are block copolymers, essentially reversed, by
adding ethylene oxide to ethylene glycol to provide a hydrophile of designated molecular
weight; and, then adding propylene oxide to obtain hydrophobic blocks on the outside
{ends} of the molecule. The hydrophobic portion of the molecule wetghs tfrom about 1,000
to about 3,100 with the central hydrophile including 10 % by weight to about 80 % by
weight of the final molecule. Also included are di-functional reverse biock copolymers
(commercially available as PLURONICY R from BASF Corp.) and tetra-functional
reverse block copolymers (commercially available as TETRONICY R from BASF Corp.)

apped nonionic surfactants which are modified by "capping” or "end blocking"
the terminal hydroxy group or groups {of multifunctional moteties) {o reduce foaming by
reaction with a small hvdrophobic molecule such as propylene oxide, butylene oxide,
benzyl chlonde; and, short chain faity acids, alcohols or alkyl halides containing from 1 to
about 5 carbon atoms,; and mixtures thereot. Also included are reactants such as thionyl
chlonide which convert terminal hydroxy groups to a chlonde group. Such modifications
to the terminal hydroxy group may lead to all-block, block-heteric, hetenic-block or all-
heteric nonionics,

The alkylphenoxypolvethoxvalkanols of U.S. Pat No. 2,903,486 1ssued September

3, 1959 to Brown et al. and represented by the formula;

(OCHOL(CAMDOH

where Rois an alkyl group of 8 t0 9 carbon atoms; A 1s an alkylene chain of 3 to 4
carbon atoms; n 18 an integer of 7 to 10; and m s an integer of 1 to 10.

Polyalkylene glycol condensates described in U.S. Pat. No. 3,048,548 1ssued
August 7, 1962 to Martin et al., having alternating hydrophilic oxyethylene chains and
hydrophobic oxypropylene chains where the weight of the terminal hydrophobic chains,
the weight of the middle hydrophobic umt and the weight of the hinking hydrophilic umts

each representing about one-third of the condensate.

i



10

20

30

CA 03034459 2015-02-20

WO 2018/039603 PCT/US2017/048684

Defoaming nontonic surtactants disclosed i U.S. Pat. No. 3,382,178 1ssued May 7
1968 to Lissant et al. having the general formula Zj(OR},0H}, , where Z 15 an
allcoxylatable material; R 1s a radical derived from an alkaline oxide which can be ethylene
and propylene; n is an integer from 10 to 2,000 or more; and z 1s an integer determined by
the number of reactive oxyalkylatable groups. Examples of commercially available
defoaming or low foaming nonionic surfactants include LUTENSOL" and PLURAFAC”,
both available tfrom BASF Corp.

{Conjugated polyoxvalkylene compounds described 1n U 8. Pat. No. 2,677,700,
issued May 4, 1954 to Jackson et al. corresponding to the formula Y{CiHOW(C HLO)H
where Y 13 the residue of organic compound having from about 1 to 6 carbon atoms and
one reactive hydrogen atom; n 18 an average value of at least about 6.4, as determined by
hydroxyl number, and m is a value such that the oxyethylene portion constitutes about 10
% to about 90 % by weight of the molecule.

The conjugated polvoxyalkylene compounds described in U N, Pat. No. 2,674,619,
issued April 6, 1954 to Lundsted et al. having the formula Y{{{:H;O(CHL1O)Hi, where
Y 18 the residue of an organic compound having from about 2 to 6 carbon atoms and
containing X reactive hydrogen atoms where x has a vaiue of at least about Z; n 15 a value
such that the molecular weight of the polyoxypropylene hydrophobic base 1s at least about
900, and m 15 a value such that the oxyethyiene content of the molecule 1s from about 10
% to about 90 % by weight. Compounds falling within the scope of the defimition for Y
include, for example, propyiene glycol, glycerine, pentaerythritol, tnimethylolpropane,
ethylenediamine and the like. The oxypropylene chains optionally, but advantageously,
contain small amounts of ethylene oxide and the oxyethylene chains also optionally, but
advantageously, contain small amounts of propylene oxide.

Additional conjugated polyoxyalkylene surtace-active agents correspond {o the
tormula: PH{CHO(Co RO H i where P s the residue of an organic compound having
from about & to 18 carbon atoms and containing X reactive hydrogen atoms where x has a
value of 1 or Z; n 1s a value such that the molecular weight of the polyoxyethviene portion
18 at least about 44, and m 1s a value such that the oxypropylene content of the molecule 15
trom about 10 % to about 90 % by weight. In either case the oxypropylene chains may
optionally contain small amounts of ethylene oxide and the oxyethylene chains may also

optionally contain small amounts of propylene oxide

12
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Other conjugated polyoxyvalkylene surtace-active agents sometimes described as
extended surfactants correspond to the tormula: P (CsHgO)(CHLO) o H where P is the
residue of an organic compound having from about 8 to 18 carbon atoms and containing X
reactive hydrogen atoms where x has a value of 1 or 2; n has a value of 1-20; and m has a
value of 1 - 20. An example 1s the LUTENSOL XL serntes from BASE

Polvhydroxy fatty acid amide surfactants include those having the structural
formula R7CONR'Z where R' is H, C1-Cy hydrocarbyl, 2-hydroxy ethyl, 2-hydroxy
propyl, ethoxy, propoxy group, or a mixture thereof, R” is a Cs -C5; hydrocarbyl, which
can be straight-chain; and 7 1s a polvhydroxyhydrocarbyl having a linear hydrocarbyl
chain with at least 3 hydroxyls directly connected to the chain, or an alkoxylated
derivative {preferably ethoxylated or propoxviated) thereot. Z can be derived from a
reducing sugar in a reductive amination reaction; such as a glycityl motety.

Alkyl ethoxvylate condensation products of aliphatic alcohols with from about 0 to
about 25 moles of ethylene oxide. The alkyl chain of the aliphatic alcohol can either be
straight or branched, primary or secondary, and generally contains from 6 to 22 carbon
atoms.

Ethoxvylated (s-Cig fatty alcohols and Co-C¢ mixed ethoxylated and propoxylated
fatty alcohols. Suitable ethoxvlated fatty alcohols include the Cyp-Cig ethoxylated fatty
alcohols with a degree of ethoxylation of from 3 to 30.

Nonionic alkylpolysaccharide surfactants include those disclosed 1n U.S. Pai. No.
4,565,647, Llenado, 1ssued Jan. 21, 1986. These surfactants include a hydrophobic group
containing from about 6 to about 30 carbon atoms and a polysaccharide, e.g., a
polveglycoside, hydrophilic group containing from about 1.3 to about 10 saccharide units,
Any reducing saccharide containing 5 or 6 carbon atoms can be used, e.g., glucose,
galactose and galactosyl moieties can be substituted for the glucosyl moteties. (Optionally
the hydrophobic group is attached at the 2-, 3-, 4~ etc. positions thus giving a glucose or
galactose as opposed 1o a glucoside or galactoside ) The intersaccharide bonds can be, e.g.,
between the one position of the additional saccharnide units and the 2-, 3-, 4-, and/or 6-
positions on the preceding sacchande units. Stmilar functionality can be achieved by
giucamide surtactants, such as GLUCOPURE products available from Clanant.

Fatty acid amide surfactants include those having the formula R"CON(R ), where
R" is an alkyl group containing from 7 to 21 carbon atoms: and each R is independently

hydrogen, C-Cy alkyl, C-Cy hydroxvalkyl, or -{(CoH4O)H, where x1isfrom 1 to 3.

13
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Another class of nonionic surfactants include the class defined as alkoxylated
amines or, most particularly, alcohol alkoxvylated/aminated/alkoxvlated surfactants. These
nonionic surfactants may be at least in part represented by the general formulae: R™--
(POYN--(EOWH, R--(PO)N-~EOH(EOYH, and R’--N(EO)H; where R™ is an alkyl,
alkenyl or other aliphatic group, or an alkyl-aryl group of from 8 to 20, preferably 12 to 14
carbon atoms, EQ 1s oxyethylene, PO is oxypropyiene, s 15 1-20, preferably 2-5, t1s 1-10,
preferably 2-5, and u s 1-10, preferably 2-3.

{Other variations on the scope of these compounds may be represented by the
alternative formula R™— (PO),--NI{EO)HI(EO),H], where R™ is an alkyl, alkeny! or
other aliphatic group, or an alkvl-aryl group of from 8 to 20, preferably 12 to 14 carbon
atoms, vis 1 t0 20 {(e.g., 1, 2, 3, or 4 (preterably 23}, and w and z are independently 1-10,
preferably 2-3.

These compounds are represented commercially by a line of products sold by
Huntsman Chemicals as nontonic surfactants. One exemplary chemical ot this class
includes SURFONIC™ PEA 25 Amine Alkoxylate.

The composition may turther comprise semi-polar nontoni¢ surfactants. Examples
of semi-polar nontonic surfactants include:

Amine oxides are tertiary amine oxides corresponding {o the general formula:

R-

R (OR ) N ()

where the arrow is a conventional representation of a semi-polar bond; and, R', R”,
and R’ may be aliphatic, aromatic, heterocyclic, alicyclic, or combinations thereof
Generally, for amine oxides of detergent interest, R' is an alkyl radical of from about 8 to
about 24 carbon atoms; R” and R’ are alkyl or hydroxyalkyl of 1-3 carbon atoms or a
mixture thereof: R”and R’ can be attached to each other, e.g. through an oxvgen or
nitrogen atom, to form a ring structure, R is an alkaline or a hydroxvalkylene group
containing 2 to 3 carbon atoms, and n ranges from O to about 20,

Usetul water soluble amine oxade surfactants can be selected from coconut or
tallow alkyl di~(lower alkyl) amine oxides, specific examples of which are

dodecyidimethylamine oxide, tridecyidimethylamine oxide, tetradecyldimethylamine

14
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oxide, pentadecyldimethyiamine oxide, hexadecyldimethylamine oxide,
heptadecyldimethviamine oxide, octadecyldimethylamine oxide, dodecvidipropylamine
oxide, tetradecyldipropylamine oxide, hexadecyldipropylamine oxide,
tetradecvldibutyiamine oxide, octadecyldibutvlamine oxide, bis{2-hydroxyethyl)
dodecvlamine oxide, bis{2-hydroxyethyl-3-dodecoxy-~1-hydroxypropylamine oxide,
dimethyl-(2-hydroxydodecyljJamine oxide, 3,0,9-trioctadecyldimethylamine oxide and 3-
dodecoxy-2-hydroxypropyldi-(2-hydroxyethyl Jamine oxide.

Semii-polar nonionic surfactants also include the water soluble phosphine oxides
having the foliowing structure:

R'}l

le;l" —

RB

where the arrow is a conventional representation of a semi-polar bond; R' is an
alkyl, alkeny! or hydroxvalkyl moiety ranging tfrom 10 to about 24 carbon atoms in chain
fength: and R and R are each alkyl moieties separately selected from alkyl or
hydroxyalkyl groups contaiming 1 to 3 carbon atoms. Examples of usetul phosphine oxides
inciude dimethyldecylphosphine oxide, dimethylietradecyiphosphine oxide,
methylethylitetradecyl-phosphone oxide, dimethyihexadecylphosphine oxide, diethyl-2-
hydroxyoctyldecylphosphine oxide, bis{2-hydroxyethyldodecylphosphine oxide, and
bis{hydroxymethyl tetradecylphosphine oxide.

Semy-polar nontonic surfactants also include the water soluble sulfoxide
compounds which have the structure:

Rl

imm-m»()

R4

where the arrow is a conventional representation of a semi-polar bond; R is an
alkyl or hvdroxyaliyl moiety of about 8 to about Z8 carbon atoms, from 0 to about 5 ether
linkages and from 0 to about 2 hydroxyl substituents; and R” is an alkyl moiety consisting

of alkyl and hydroxyalkyl groups having 1 to 3 carbon atoms. Useful examples of these
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sulfoxides wnclude dodecyl methyl sultoxide; 3-hydroxy tridecyl methy! sulfoxide; 3-
methoxy tridecyl methyl sulfoxide; and 3-hyvdroxy-4-dodecoxybutyl methyl sulfoxide.

Cationic Surfactants. A commonly used group of cationic surfactants 1s amines,
such as alkyvlamines and amido amines. The composition may comprise cationic
surfactants, selected either from the amino group, or from other catiomc surfactants. The
amine group includes, for example, alkylamines and their salts, alkyl imidazolines,
cthoxylated anunes, and quaternary ammmonium compounds and their salts. Other cationic
surfactants include sultur (sulfonium} and phosphorus (phosphonmium} based compounds
that are analogous to the amine compounds.

Cattontc surfactants generally refer to compounds containing at least one long
carbon chain hydrophobic group and at least one positively charged nitrogen. The long
carbon chain group may be attached directly to the nitrogen atom by sumple substitution;
or indirectly by a bridging functional group or groups in so-called interrupted alkylamines
and amido amines. Such functional groups can make the molecule more hydrophilic or
more water dispersible, more easily water solubilized by co-surfactant mixtures, or water
soluble. For increased water solubility, additional prnimary, secondary or tertiary amino

groups can be introduced or the amino nitrogen can be quarternized with low molecular

wetght alkyl groups. Further, the nitrogen can be a part of branched or straight chain

moiety of varving degrees of unsaturation or of a saturated or unsaturated heterocyclic
rng. In addition, cationic surfactants may contain complex linkages having more than one
cationi¢ nitrogen atom.

The surfactant compounds classified as amine oxides, amphoterics and zwitterions
are themselves typically cationic 1 near neutral {0 acidic pH solutions and can overlap
surtactant classifications. Polyoxyethylated cationic surfactants generally behave hike
nontonic surfactants 1o alkaline solution and hike cationic surfaciants tn acidic solution.

The sitmplest cationic amines, amine salts and quaternary ammonium compounds

can be schematically drawn as:

N R’ R’

Roe W e H X R N o RMX

/
Ngo IL EL

R N
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in which, R represents a long alkyl chain, R, R", and R" may be either long alkyl
chains or smaller alkyl or aryl groups or hydrogen and X represents an anion.

The majority of large volume commercial cationic surtactiants can be subdivided
into four major classes and additional sub-groups known to those of skill in the art and
described 1n "Surfactant Encyclopedia,” Cosmetics & Toiletnies, Vol 104 (2) 86-96
(1989). The first class includes alkylamines and their salts. The second class includes
alkyl imidazohines. The third class includes ethoxylated amines. The fourth class mcludes
quaternaries, such as alkylbenzyldimethylammonium salts, alkyl benzene salts,
heterocyclic ammonium salis, tetra alkylammonium salts, and the like. Cationic
surfactants are known to have a vartety of properties including detergency 1n composifions
of or below neutral pH, antinucrobial etficacy, thickening or gelling 1n cooperation with
other agents, and the like.

Exemplary cationic surfactants include those having the formula R' R°Y.7
wherein each R is an organic group containing a straight or branched alky! or alkenyl
eroup optionally substituted with up to three phenyl or hydroxy groups and optionally

interrupted by up to four of the following structures:

mag‘nm{"'«.{“‘~--""’%;x
O O R O H
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or an 1somer or mixture of these structures, and which contains from 8 to 22 carbon atoms.

e 1 (e s : , : ~

The R groups can additionally contain up to 12 ethoxy groups; m 15 a number from 1 to 3.
1 - .

Preferably, no more than one R° group in a molecule has 16 or more carbon atoms when m

: . : . 3. . .

18 2, or more than 12 carbon atoms when m1s 3. Each R” 1s an alky! or hydroxyalkyl

group containing from 1 to 4 carbon atoms or a benzyi group with no more than one R™ in

a molecuie being benzyvi, and x 1s a number from 0 to 11, preferably trom 0 to 6. The

rematnder of any carbon atom posttions on the Y group are filled by hydrogens.

Y can be a group, such as one of the following:
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N
R SN
I N

(CHO)y=me N (0, H, Oy, p=lt0 12

or a mixture thereof. Preferably, L 1s 1 or 2, with the Y groups being separated by
a moiety selected from R and R’ analogs (preferably alkylene or alkenylene) having from
I to 22 carbon atoms and two free carbon single bonds when L is 2. 7 1S a water soluble
anion, such as sulfate, methvisultate, hydroxade, or nitrate anion, particularly preferred
being sulfate or methyl sulfate antons, in a number 1o give electrical neutrality of the
cationic component.

Ampnoteric and Lwitterionic Surjacionts. Amphoteric and zwitterionic surfaciants
include derivatives of secondary and tertiary amines, denivatives of heterocyclic secondary
and tertiary amines, or denvatives of guaternary ammomum, quaternary phosphonium or
tertiary sulformium compounds. The ammonium, phosphonium, or sulfonium compounds
can be substituted with aliphatic substituents, e.g., alkyl, alkenyl, or hydroxyalkyi,
alkylene or hydroxy alkylene; or carboxyiate, sulfonate, sulfate, phosphonate, or
phosphate groups. Betaine and sultaine surfactants are exemplary zwiiterionic surfactants

for use in the present compostiion.
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Zwitterionic surfactants can be thought of as a subset of amphoteric surfactants.
Zwitterionic surfactants can be broadly described as derivatives of secondary and terfiary
amines, derivatives of heterocyclic secondary and tertiary amines, or denvatives of
quaternary ammonium, quaternary phosphonium or terfiary sulfomium compounds.
Typically, a zwitterionic surfactant includes a postiive <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>