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ANTIMICROBIAL CLEANSING COMPOSITIONS

BACKGROUND OF THE DISCLOSURE

[0001] The present disclosure relates generally to
cleansing compositions. More particularly, the present
disclosure is directed to antimicrobial cleansing
compositions such as hand cleansing foams and gel soaps. The
antimicrobial cleansing compositions avoid the use of
potentially hazardous and/or environmentally dangerous
ingredients, the use of which are recently being increasingly
limited in cleansing compositions by governmental bodies and

regulatory agencies.

[0002] Cleansing compositions commonly contain
antimicrobial actives that, while being effective, have
recently been found to be potentially environmentally
dangerous ingredients. More particularly, many regulatory
agencies and consumer groups have raised issues regarding the
use of these potentially dangerous ingredients, and in
particular, have raised issues regarding the use of
ingredients such as triclosan, triclocarban and halogenated
phenols. For example, many governmental bodies and
regulatory agencies are more commonly requiring registration
of individual raw materials, which results in cost increases
and product release delays. Similarly, the European Union is
in the process of imposing a new regulation on the
classification, labeling, and packaging of substances and
mixtures, which will replace the Dangerous Substances
Directive and the Dangerous Preparations Directive (DSD/DPD)
currently in place. These regulations include assessments of
individual ingredients along with combinations based on

hazard classification.
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[0003] Because of these regulations and concerns over
the use of these potentially hazardous and environmentally
dangerous ingredients, there exists a need to develop
alternative antimicrobial cleansing compositions containing
active ingredients that are effective and safe for everyday

use.

SUMMARY OF THE DISCLOSURE

[0004] The present disclosure relates generally to
cleansing compositions, including hand cleansing foams and
gel washes. The antimicrobial cleansing compositions avoid
the use of potentially environmentally dangerous ingredients
that may require the filing of hazard and precautionary

statements.

[0005] In one aspect, the present disclosure is
directed to an antimicrobial cleansing composition including
a polar carrier solvent, a cationic compatible surfactant, a
quaternary ammonium biocide, and a cationic compatible
afterfeel agent. The cleansing composition includes from
about 0.1% (w/w) to about 15% (w/w) cationic compatible
surfactant and from about 0.01% (w/w) to about 10% (w/w)
quaternary ammonium biocide. The cleansing composition is
substantially free of a betaine-based surfactant and
substantially free of a compound selected from the group
consisting of triclosan, triclocarban, a halogenated phenolic

antimicrobial agent, and combinations thereof.

[0006] In another aspect, the present disclosure is
directed to an antimicrobial cleansing gel composition
including a polar carrier solvent, a cationic compatible
surfactant, a guaternary ammonium biocide, a cationic
compatible afterfeel agent, and a cationic compatible

thickening agent. The cleansing composition includes from
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about 0.1% (w/w) to about 15% (w/w) cationic compatible
surfactant and from about 0.01% (w/w) to about 10% (w/w)
quaternary ammonium biocide. The cleansing composition is
substantially free of a betaine-based surfactant and
substantially free of a compound selected from the group
consisting of triclosan, triclocarban, a halogenated phenolic

antimicrobial agent, and combinations thereof.

[0007] In yet another aspect, the present disclosure
is directed to an antimicrobial cleansing composition
including a polar carrier solvent, a cationic compatible
surfactant, a guaternary ammonium biocide, and a cationic
compatible afterfeel agent. The cleansing composition
includes from about 1.0% (w/w) cationic compatible surfactant
and from about 0.01% (w/w) to about 10% (w/w) quaternary
ammonium biocide. The cleansing composition is completely
free of a betaine-based surfactant and completely free of a
compound selected from the group consisting of triclosan,
triclocarban, a halogenated phenolic antimicrobial agent, and

combinations thereof.

[0008] In another aspect, the present disclosure is
directed to an antimicrobial cleansing gel composition
including a polar carrier solvent, a cationic compatible
surfactant, a guaternary ammonium biocide, a cationic
compatible afterfeel agent, and a cationic compatible
thickening agent. The cleansing composition includes from
about 0.1% (w/w) to about 15% (w/w) cationic compatible
surfactant and from about 0.01% (w/w) to about 10% (w/w)
quaternary ammonium biocide. The cleansing gel composition
is completely free of a betaine-based surfactant and
completely free of a compound selected from the group
consisting of triclosan, triclocarban, a halogenated phenolic

antimicrobial agent, and combinations thereof.
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[0009] In one aspect, the present disclosure is
directed to an antimicrobial cleansing composition including
a polar carrier solvent, a cationic compatible surfactant, a
quaternary ammonium biocide, and a cationic compatible
afterfeel agent. The cleansing composition includes from
about 0.1% (w/w) to about 15% (w/w) cationic compatible
surfactant and from about 0.01% (w/w) to about 10% (w/w)
quaternary ammonium biocide. The cleansing composition is
substantially free of a betaine-based surfactant and
completely free of a compound selected from the group
consisting of triclosan, triclocarban, a halogenated phenolic

antimicrobial agent, and combinations thereof.

[0010] In one aspect, the present disclosure is
directed to an antimicrobial cleansing composition including
a polar carrier solvent, a cationic compatible surfactant, a
quaternary ammonium biocide, and a cationic compatible
afterfeel agent. The cleansing composition includes from
about 0.1% (w/w) to about 15% (w/w) cationic compatible
surfactant and from about 0.01% (w/w) to about 10% (w/w)
quaternary ammonium biocide. The cleansing composition is
completely free of a betaine-based surfactant and
substantially free of a compound selected from the group
consisting of triclosan, triclocarban, a halogenated phenolic

antimicrobial agent, and combinations thereof.

[0011] In one aspect, the present disclosure is
directed to an antimicrobial cleansing gel composition
including a polar carrier solvent, a cationic compatible
surfactant, a guaternary ammonium biocide, and a cationic
compatible afterfeel agent. The cleansing composition
includes from about 0.1% (w/w) to about 15% (w/w) cationic
compatible surfactant and from about 0.01% (w/w) to about 10%

(w/w) gquaternary ammonium biocide. The cleansing composition
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is substantially free of a betaine-based surfactant and
completely free of a compound selected from the group
consisting of triclosan, triclocarban, a halogenated phenolic

antimicrobial agent, and combinations thereof.

[0012] In one aspect, the present disclosure is
directed to an antimicrobial cleansing gel composition
including a polar carrier solvent, a cationic compatible
surfactant, a guaternary ammonium biocide, and a cationic
compatible afterfeel agent. The cleansing composition
includes from about 0.1% (w/w) to about 15% (w/w) cationic
compatible surfactant and from about 0.01% (w/w) to about 10%
(w/w) gquaternary ammonium biocide. The cleansing composition
is completely free of a betaine-based surfactant and
substantially free of a compound selected from the group
consisting of triclosan, triclocarban, a halogenated phenolic

antimicrobial agent, and combinations thereof.

DETATILED DESCRIPTION

[0013] The present disclosure is directed to
antimicrobial cleansing compositions that are safe and
effective for everyday use in that they do not contain
potentially environmentally dangerous ingredients. The
antimicrobial cleansing compositions include gquaternary
ammonium biocides as the primary active antimicrobial
ingredients. These and other essential or optional elements
or limitations of the cleansing compositions of the present

disclosure are described in detail hereinafter.

”

[0014] As used herein, the term “cationic compatible
refers to a compound such as an afterfeel agent or a
thickening agent that does not interfere with or inhibit the
antimicrobial activity of the quaternary ammonium biocide.

Further, the “cationic compatible afterfeel agents” and
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“cationic compatible thickening agents” do not compromise the
stability of the antimicrobial cleansing composition. As
used herein the phrase “compromise the stability” refers to
interfering with the physical stability and overall structure
of the antimicrobial cleansing composition. By way of
example, anionic thickeners and surfactants compromise the
stability of the antimicrobial cleansing composition by
forming coacervates with the cationic gquaternary ammonium
biocide. Additionally, certain non-ionic surfactants
inactivate the efficacy of the cationic quaternary ammonium
biocide by forming complex micellular structures, thus

compromising the composition.

[0015] As used herein, the term “substantially free”
refers to the composition including less than a functional
amount of an ingredient, typically less than 1.0% by weight,
and more suitably less than 0.3% by weight. In particularly
suitable embodiments, the compositions are completely free;
that is, include zero percent by weight, of such optional or

selected essential ingredients.

[0016] Unless defined otherwise, all other technical
and scientific terms used herein have the same meaning as
commonly understood by one of ordinary skill in the art to
which the disclosure belongs. Although any methods and
materials similar to or equivalent to those described herein
can be used in the practice or testing of the present
disclosure, the preferred methods and materials are described

below.

Antimicrobial Cleansing Compositions

[0017] The present disclosure is directed to an
antimicrobial cleansing composition. In one aspect, the

antimicrobial cleansing composition is in the form of a thin
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liquid or foaming antimicrobial cleansing composition. 1In
yet another aspect, the antimicrobial cleansing composition

is in the form of an antimicrobial cleansing gel composition.

[0018] The antimicrobial cleansing compositions of
the present disclosure include a polar carrier solvent, a
quaternary ammonium biocide, a cationic compatible

surfactant, and a cationic compatible afterfeel agent.

[0019] Suitable polar carrier solvents include those
being compatible with water. As used herein, “compatible
with water” refers to the polar carrier solvent being soluble
in water such as to have a degree of solubility in water at
room temperature of at least about 75%, including from about
80% to 100%, including from about 90% to 100%, and including
from about 95% to 100%. In one particularly suitable
embodiment, the polar carrier solvent is completely soluble
in water; that is, is 100% soluble in water at room

temperature.

[0020] It should be recognized by one skilled in the
art that the polar carrier solvent can be any suitable
solvent being compatible with water as known in the art and
that further does not negatively impact the foaming

properties of the antimicrobial cleansing composition.

[0021] Suitable polar carrier solvents may include,
for example, water, glycerin, propylene glycol, butylene
glycol, polyethylene glycol, and combinations thereof.
Suitable amounts of polar carrier solvent in the
antimicrobial cleansing composition may be from at least
about 60% (w/w), including from about 65%(w/w) to about
95% (w/w), and including from about 70%(w/w) to about

90% (w/w) .
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[0022] The antimicrobial cleansing composition
further includes at least one quaternary ammonium biocide.
Quaternary ammonium biocides are a specific sub-class of
cationic surfactants where the positive charge comes from a
quaternized nitrogen. Quaternary ammonium cations, also
known as "quats", are positively charged polyatomic ions of
the structure NR," with R corresponding to alkyl, aryl, and
benzyl groups or the combinations of these groups. Unlike
the ammonium ion HNR3' itself (and primary, secondary, or
tertiary ammonium cations), gquaternary ammonium cations are
permanently charged, independent of the pH of their solution.
Quaternary ammonium cations may be synthesized by alkylation,
arylation, or benzylation of ammonia or other amines. The
quaternary ammonium biocides for use in the present

antimicrobial cleansing compositions are non-carcinogenic.

[0023] Suitable quaternary ammonium biocides include
those having efficacy against microbes, including, for
example, benzalkonium chloride, benzethonium chloride,
didecyldimonium chloride, dioctyldimonium chloride, and

combinations thereof.

[0024] Suitable amounts of the quaternary ammonium
biocide in the antimicrobial cleansing composition may be
from about 0.01% (w/w) to about 10% (w/w), including from
about 0.025% (w/w) to about 2.5% (w/w), and including from
about 0.05% (w/w) to about 1.25% (w/w).

[0025] Further antimicrobial active ingredients, in
addition to the guaternary ammonium biocides, may be used in
the antimicrobial cleansing compositions. The additional
antimicrobial active ingredients should be compatible with
the quaternary ammonium biocide, and thus, should not
interfere with or inhibit the antimicrobial activity of the

quaternary ammonium biocide. Specific examples include
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chlorhexidine gluconate also known as CHG, chlorhexidine

acetate, poly(hexamethylene biguanide) also known as PHMB.

[0026] The antimicrobial cleansing compositions
further include at least one cationic compatible surfactant.
Suitable cationic compatible surfactants include, for
example, cationic surfactants, amine oxide surfactants, and
combinations thereof. More particularly, suitable cationic
compatible surfactants may include, for example, cationic
amines such as, for example, cetrimonium chloride,
stearalkonium chloride, behentrimonium methosulfate, amine
salts such as, for example, isostearamidopropyl morpholine
lactate, and stearamidopropyl dimethylamine lactate,
linoleamidopropyl PG dimonium chloride,
undecyleneamidopropyltrimonium methosulfate, and other salts

thereof, and combinations thereof.

[0027] Suitably, the antimicrobial cleansing
compositions include from about 0.1% (w/w) to about 15%
(w/w), including from about 0.2% (w/w) to about 10% (w/w),
and including from about 0.5% (w/w) to about 8% (w/w), of a

cationic compatible surfactant.

[0028] The antimicrobial cleansing compositions of
the present disclosure should be substantially free, and
suitably, completely free (i.e., contain zero percent by
weight), of non-ionic surfactants, anionic surfactants, and
betaine-based surfactants. As commonly understood by one of
ordinary skill in the art, non-ionic surfactants have long
been known to neutralize the antimicrobial activity of
quaternary ammonium biocides. Additionally, the
antimicrobial cleansing compositions are substantially free,
and suitably, completely free (i.e., contain zero percent by
weight) of triclosan, triclocarban, and other halogenated

phenolic antimicrobial agents.
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[0029] Additionally, the antimicrobial cleansing
compositions include a cationic compatible afterfeel agent.
It has been unexpectedly found that the addition of wvarious
afterfeel agents in the antimicrobial cleansing compositions
mitigates the tacky, heavy after-feel caused by the
quaternary ammonium biocides. Particularly suitable cationic
compatible afterfeel agents may be, for example, cationic
compatible polymers. This is particularly unexpected as the
substantive nature of cationic compatible polymers would be
expected to make the composition feel even more tacky and

heavy on the skin.

[0030] Suitable cationic compatible polymers may be,
for example, those having a permanent positive charge.
Suitable polymers having a permanent positive charge may be,
for example, polyquaternium-47,
polymethacrylamidopropyltrimonium chloride, polyquaternium-7,
polyquaternium-15, polygquaternium-2, and combinations

thereof.

[0031] Additionally suitable compounds for use as the
cationic compatible afterfeel agent include nonionic polymers
such as polysilicone-20, di-PPG-2 myreth-10 adipate, PEG-12,
PEG-7 glyceryl cocoate, and the like, and combinations

thereof.

[0032] Suitable amounts of cationic compatible
afterfeel agents in the antimicrobial cleansing composition
of the present disclosure include from about 0.1 (w/w) to
about 12% (w/w), including from about 0.1% (w/w) to about 10%
(w/w) .

[0033] As described above, in one aspect of the
present disclosure, the antimicrobial cleansing composition

is directed to an antimicrobial cleansing gel composition.
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When the antimicrobial cleansing composition is a gel
composition, the cleansing composition further includes a

cationic compatible thickening agent.

[0034] It has been unexpectedly found that the
antimicrobial cleansing gel composition of the present
disclosure can be thickened while at the same time not
affecting the antimicrobial efficacy of the quaternary
ammonium biocide. The cationic compatible thickening agent
provides a suitable viscosity to the antimicrobial cleansing
gel composition in the range of about 1000 centipoise to
about 30000 centipoise. A more suitable viscosity of the
antimicrobial cleansing gel composition may be a viscosity

ranging from about 1000 centipoise to about 20000 centipoise.

[0035] Suitable cationic compatible thickening agents
may be, for example, uncharged polymers, cationic polymers,
and combinations thereof. Suitable uncharged polymeric
thickening agents may be, for example, high molecular weight,
non-foaming polyethylene glycol esters such as, for example,
polyethylene glycol (PEG)-175 diisostearate, PEG-175
distearate, PEG-150 distearate, PEG-90 diisostearate, and
combinations thereof. Other suitable uncharged polymeric
thickening agents include, for example, Polyether-1, PEG-100
isophorone diisocyanate (IPDI) Copolymer, PEG-75 IPDI
Copolymer, PEG-180/Laureth-50/tetramethoxymethylglycouril
(TMMG) Copolymer, PEG-180/0Octoxynol-40/TMMG Copolymer, and
combinations thereof. Suitable cationic polymeric thickening
agents include, for example, Polyacrylate-1 Crosspolymer, and

derivatives thereof.

[0036] Suitable amounts of the cationic compatible
thickening agent in the antimicrobial cleansing gel

composition may be from about 0.5% to about 15%, including
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from about 0.75% to about 10%, and including from about 1.0%

to about 8%.

[0037] In addition to the ingredients described
above, the antimicrobial cleansing composition may further
include optional ingredients such as, for example, vitamins,

botanical compounds, moisturizers, and combinations thereof.

[0038] Suitable vitamins may be, for example,
Vitamins A, B, C, D, E, the associated variants (e.g., B2,
B3, B4, B5, B6, B7, D2, and D3), and the associated

derivatives (Vitamin A Palmitate, Vitamin E Acetate).

[0039] As used herein, the term "botanical compound”
is meant to include bio-compounds such as botanical extracts
and/or botanical actives, as well as essential oils and
herbs. Suitable botanical compounds include Aloe Ferox HS,
American Ginseng, Calendula (Marigold), Comfey Leaves,
Cromoist 0-25, Cromoist HYA, Dandelion, Devil's Claw, Dong
Quai, Echinacea Dry Ag., Gingko Biloba, Ginseng GR 471 Hydro,
Glucosamine 99, Goldenseal, Gotu Kola PG 5:1, Grape Seed
Extract, Green Tea, Hydrolite-5, Hydrosoy 2000 SF, Marron
D'Inde (Horse Chestnut), Milk Thistle, Nab Willowbark Extr.,
Soluble Wheat Protein, Spirulina, St. John's Wort W/S, White
Mistle Toe, Witchhazel Distillate, Witchhazel GW, Yucca 70,

and Yucca Extr. Powder 50%.

[0040] Suitable moisturizers may be, for example,
glycerin, betaine, hydroxyethyl urea; urea; PCA and salts of
PCA (Na, Mg, Mn, Cu, Arginine, etc), Sodium Lactate,

Potassium Lactate, and combinations thereof.

[0041] The antimicrobial cleansing compositions of
the present disclosure exist as a single phase, completely
soluble system. The ingredients and formulations further

result in stable compositions with antimicrobial efficacy.
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[0042] The disclosure will be more fully understood

upon consideration of the following non-limiting Examples.

EXAMPLES
EXAMPILE 1

[0043] In this Example, the impact of cocamidopropyl
betaine (CAPRB) on the antimicrobial activity of cationic

biocides against E. coli K12 (ATCC 29425) was analyzed.

[0044] Specifically, E. coli K12 was contacted for 60
seconds in a 0.3 g/L solution of bovine serum albumin mixed
with a solution containing a cationic biocide, with or
without CAPB (3.5% w/w active). As shown in Table 1,
antimicrobial activity was reduced to less than 3.1 (LOGi

CFU/ml) in the presence of CAPB.

Table 1: Impact of CAPB on Cationic Biocides.

LOGiy CFU/ml Reduction
Actives w/o CAPB w/ CAPB
(all 0.3% active)

Benzalkonium chloride >5.5 <3.1
Benzethonium chloride >5.5 <3.1
Didecyldimonium 4.5 <3.1
chloride

Chlorhexidine 5.5 <3.1
gluconate

EXAMPLE 2
[0045] In this Example, the impact of cocamidopropyl

betaine (CAPRB) on the antimicrobial activity of cationic

biocides against P. aeruginosa (ATCC 15442) was analyzed.

[0046] Specifically, P. aeruginosa was contacted for

60 seconds in a 0.3 g/L solution of bovine serum albumin and
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mixed with a solution containing a cationic biocide, with or

without CAPB (3.5% w/w active).

As shown in Table 2,

antimicrobial activity was reduced to less than 3.3 (LOGig

CFU/ml) in the presence of CAPB.

Table 2: Impact of CAPB on Cationic Biocides.

LOGiy CFU/ml Reduction
Actives w/o CAPB w/ CAPB
(all 0.3% active)

Benzalkonium chloride >5.7 <3.3
Benzethonium chloride >5.7 <3.3
Didecyldimonium >5.7 <3.3
chloride

Chlorhexidine >5.7 <3.3
gluconate

EXAMPLE 3
[0047] In this Example, the impact of cocamidopropyl

betaine (CAPRB) on the antimicrobial activity of cationic

biocides against S. aureus

[0048] Specifically,

(ATCC 6538)

was analyzed.

S. aureus was contacted for 60

seconds in a 0.3 g/L solution of bovine serum albumin mixed

with a solution containing a cationic biocide,

without CAPB (3.5% w/w active).

with or

As shown in Table 3,

antimicrobial activity was reduced to less than 2.4 (LOGig

CFU/ml) for benzalkonium chloride,

benzethonium chloride and

chlorhexidine gluconate and to 4.0 LOG:;y CFU/ml for

didecyldimonium chloride in the presence of CAPB.

Table 3: Impact of CAPB on Cationic Biocides.

LOGiy CFU/ml Reduction
Actives w/o CAPB w/ CAPB
(all 0.3% active)
Benzalkonium chloride >4.,9 <2.4
Benzethonium chloride >4.,9 <2.4
Didecyldimonium >4.9 4
chloride
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Chlorhexidine 3.2 <2.4
gluconate

EXAMPLE 4
[0049] In this Example, the impact of cocamidopropyl

betaine (CAPRB) on the antimicrobial activity of cationic

biocides against E. faecalis (ATCC 29212) was analyzed.

[0050] Specifically, E. faecalis was contacted for 60
seconds in a 0.3 g/L solution of bovine serum albumin mixed
with a solution containing a cationic biocide, with or
without CAPB (3.5% w/w active). As shown in Table 4,
antimicrobial activity was reduced to less than 3.3 (LOGig
CFU/ml) for benzalkonium chloride, benzethonium chloride and

didecyldimonium chloride in the presence of CAPB.

Table 4: Impact of CAPB on Cationic Biocides.

10Giy CFU/ml Reduction
Actives w/o CAPB w/ CAPB
(all 0.3% active)

Benzalkonium chloride >5.7 <3.3
Benzethonium chloride 4.8 <3.3
Didecyldimonium >5.7 <3.3
chloride

Chlorhexidine <3.3 <3.3
gluconate

EXAMPLE 5
[0051] In this Example, the impact of other betaine-

based surfactants on the antimicrobial activity of
benzalkonium chloride against E. coli K12 (ATCC 29425) was

analyzed.

[0052] Specifically, E. coli Kl2 was contacted for 60

seconds in a 0.3 g/L solution of bovine serum albumin mixed
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with a solution containing benzalkonium chloride, with or
without a betaine-based surfactant (3.5% w/w active). As
shown in Table 5, antimicrobial activity was reduced to less
than 3.1 (LOG;; CFU/ml) when benzalkonium chloride was

combined with a betaine-based surfactant.

Table 5: Impact of other betaine-based surfactants on
benzalkonium chloride efficacy against E. coli K12.
Concentrations represent percent activity.

10G.y; CFU/ml Reduction

Surfactant 0.3% 0.3%
benzalkonium benzalkonium
chloride chloride + 3.5%
surfactant
Lauramidopropyl betaine <3.0
Meadowfoamamidopropyl <3.0
betaine >5.5
Coco-betaine <3.1
Lauryl betaine <3.1
EXAMPLE o
[0053] In this Example, the impact of cocamidopropyl

betaine (CAPR) on the in vivo antimicrobial activity of a
didecyldimonium chloride foam cleansing composition against

E. coli K12 (ATCC 29425) was analyzed.

[0054] Specifically, two didecyldimonium chloride
foam cleansing compositions (Formulations 1 and 2) were
analyzed according to the EN1499 standard. Formulations 1
and 2 were equivalent with the exception of the type of
surfactant used. The overall level of surfactant remained
constant. Formulation 1 included cocamidopropyl betaine
whereas Formulation 2 included other non-betaine-based
surfactants (see Table 6). An equivalent volume of each

formulation was applied to the hands of subjects and used to
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wash for 60 seconds. The LOG;y number of E. coli K12
remaining on the hands following washing was compared to the
LOGyp number on hands prior to washing. The Formulation 2
cleansing composition, not containing a betaine-based
surfactant, provided a significantly larger LOGig reduction

than the Formulation 1 cleansing composition containing CAPB

(student’s t-test, 99% confidence interval) (see Table 7).
Table 6.
Percent
INCI Name Active
Water 92.62
- Didecyldimonium Chloride 0.88
g | Cocamidopropyl Betaine 2.80
9 [Di-PPG-2 Myreth-10 Adipate 1.00
E Polysilicone-20 2.00
2 | Polyaminopropyl Biguanide 0.10
g Polymethacrylamidopropyltrimonium
B | Chloride 0.50
Tetrasodium Iminodisuccinic Acid 0.10
Citric Acid 0.00
100.00
Final pH 4.55
Percent
INCI Name Active
Water 92.54
Didecyldimonium Chloride 0.88
o Cetrimonium Chloride 0.95
g | Cocoamidopropylamine Oxide 0.95
9 [Myristamine Oxide 0.95
E Di-PPG-2 Myreth-10 Adipate 1.00
2 | Polysilicone-20 2.00
g Polyaminopropyl Biguanide 0.10
B Polymethacrylamidopropyltrimonium
Chloride 0.50
Tetrasodium Iminodisuccinic Acid 0.10
Citric Acid 0.03
100.00
Final pH 6.10
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Table 7: Impact of surfactant selection on the in vivo
efficacy of benzalkonium chloride foam formulations against
E. coli K12 according to methods described in the EN 1499
standard.

Formulation LOG1o LOG1o LOG1o
prevalue postvalue reduction

Formulation 1 6.5 3.6 2.9

Formulation 2 6.5 2.9 3.6%*

*Significantly larger LOG;y reduction compared to that
observed with Formulation 1, student’s t-test, 99% confidence
interval

[0055] In view of the above, it will be seen that the
several advantages of the disclosure are achieved and other
advantageous results attained. As various changes could be
made in the above components without departing from the scope
of the disclosure, it is intended that all matter contained
in the above description shall be interpreted as illustrative

and not in a limiting sense.

[0056] When introducing elements of the present

disclosure or the various versions, embodiment (s) or aspects

W W

thereof, the articles “a”, “an”, “the” and “said” are
intended to mean that there are one or more of the elements.
The terms “comprising”, “including” and “having” are intended
to be inclusive and mean that there may be additional

elements other than the listed elements.
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What 1s claimed is:

1. An antimicrobial cleansing composition comprising:

a polar carrier solvent;

from about 0.1% (w/w) to about 15% (w/w) cationic

compatible surfactant;

from about 0.01% (w/w) to about 10% (w/w) quaternary
ammonium biocide; and

a cationic compatible afterfeel agent, wherein the
antimicrobial cleansing composition is substantially free of
a betaine-based surfactant and substantially free of a
compound selected from the group consisting of triclosan,
triclocarban, a halogenated phenolic antimicrobial agent, and

combinations thereof.

2. The antimicrobial cleansing composition of claim 1,
wherein the polar carrier solvent is selected from the group
consisting of water, glycerin, propylene glycol, butylene

glycol, polyethylene glycol, and combinations thereof.

3. The antimicrobial cleansing composition of claim 1,
wherein the cleansing composition comprises from about

60% (w/w) to about 95%(w/w) polar carrier solvent.

4, The antimicrobial cleansing composition of claim 1,
wherein the quaternary ammonium biocide is selected from the
group consisting of benzalkonium chloride, benzethonium
chloride, didecyldimonium chloride, dioctyldimonium chloride,

and combinations thereof.

5. The antimicrobial cleansing composition of claim 1,
wherein the afterfeel agent is selected from the group
consisting of di-PPG-2-myreth-10 adipate, polysilicone-20,
polymethacrylamidopropyltrimonium chloride, polyquaternium-7,
polyquaternium-15, polyquaternium-2, and combinations

thereof.
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6. The antimicrobial cleansing composition of claim 1,
wherein the cleansing composition comprises from about 0.1%

(w/w) to about 5% (w/w) afterfeel agent.

7. The antimicrobial cleansing composition of claim 1,
wherein the cleansing composition is substantially free of a

non—-ionic surfactant.

8. The antimicrobial cleansing composition of claim 1
further comprising at least one of vitamins, botanical

compounds, and moisturizers.

9. An antimicrobial cleansing gel composition
comprising:

a polar carrier solvent;

from about 1.0% (w/w) to about 15% (w/w) cationic
compatible surfactant;

from about 0.01% (w/w) to about 10% (w/w) quaternary
ammonium biocide;

a cationic compatible afterfeel agent; and

a cationic compatible thickening agent, wherein the
antimicrobial cleansing gel composition is substantially free
of a betaine-based surfactant and substantially free of a
compound selected from the group consisting of triclosan,
triclocarban, a halogenated phenolic antimicrobial agent, and

combinations thereof.

10. The antimicrobial cleansing gel composition of
claim 9, wherein the polar carrier solvent is selected from
the group consisting of water, glycerin, propylene glycol,
butylene glycol, polyethylene glycol, and combinations

thereof.

11. The antimicrobial cleansing gel composition of
claim 9, wherein the cleansing gel composition comprises from

about 60%(w/w) to about 95% (w/w) polar carrier solvent.
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12. The antimicrobial cleansing gel composition of
claim 9, wherein the quaternary ammonium biocide is selected
from the group consisting of benzalkonium chloride,
benzethonium chloride, didecyldimonium chloride,

dioctyldimonium chloride, and combinations thereof.

13. The antimicrobial cleansing gel composition of
claim 9, wherein the afterfeel agent is selected from the
group consisting of di-PPG-2-myreth-10 adipate, polysilicone-
20, polymethacrylamidopropyltrimonium chloride,
polyquaternium-7, polyquaternium-15, polyquaternium-2, and

combinations thereof.

14. The antimicrobial cleansing gel composition of
claim 9, wherein the cleansing gel composition comprises from

about 0.1% (w/w) to about 12% (w/w) afterfeel agent.

15. The antimicrobial cleansing gel composition of
claim 9, wherein the cationic compatible thickening agent is
selected from the group consisting of a non-ionic thickening
agent, a cationic thickening agent, a cationic compatible

polymer, and combinations thereof.

16. The antimicrobial cleansing gel composition of
claim 9, wherein the cleansing gel composition is

substantially free of a non-ionic surfactant.

17. The antimicrobial cleansing composition of claim 9
further comprising at least one of vitamins, botanical

compounds, and moisturizers.

18. An antimicrobial cleansing composition comprising:
a polar carrier solvent;
from about 0.1% (w/w) to about 15% (w/w) cationic

compatible surfactant;
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from about 0.01% (w/w) to about 10% (w/w) quaternary
ammonium biocide;

a cationic compatible afterfeel agent; and
wherein the antimicrobial cleansing composition is completely
free of a betaine-based surfactant and completely free of a
compound selected from the group consisting of triclosan,
triclocarban, a halogenated phenolic antimicrobial agent, and

combinations thereof.

19. The antimicrobial cleansing composition of claim
18, wherein the gquaternary ammonium biocide is selected from
the group consisting of benzalkonium chloride, benzethonium
chloride, didecyldimonium chloride, dioctyldimonium chloride,

and combinations thereof.

20. The antimicrobial cleansing composition of claim
18, wherein the afterfeel agent is selected from the group
consisting of di-PPG-2-myreth-10 adipate, polysilicone-20,
polymethacrylamidopropyltrimonium chloride, polyquaternium-7,
polyquaternium-15, polygquaternium-2, and combinations

thereof.
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