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ANTIMICROBIAL COMPOSITIONS

RELATED APPLICATIONS
[0001] This application claims the benefit of U.S. Provisional Serial No. 61/187.,041 filed on

June 135, 2009, which is incorporated herein by reference.

TECHNICAL FIELD
[0002] One or more embodiments of the present invention provide a method for surface
disinfection, where the method includes contacting the surface with an antimicrobial composition

that includes an efficacy-enhancing amount of a Cy.;¢ alkane diol.

BACKGROUND OF THE INVENTION

[0003] There 1s a need in healthcare settings for efficacious broad-spectrum antimicrobial
skin disinfection and hand wash products. Hand washing frequently is called the single most
important measure to reduce the risks of transmitting micro organisms from one person to another
or from one site to another on the same patient.

10004] The United States Food and Drug Administration (FDA) developed performance
standards for new and novel antiseptic compositions. These performance standards require a
healthcare personnel hand wash to be broad spectrum and fast acting. The term broad spectrum is
defined in this instance as having antimicrobial activity against a variety of gram positive and
gram negative bacteria, and yeasts. The FDA set forth testing procedures by which new
antiseptics are tested alongside previously approved products. Requirements for healthcare
personnel hand wash are outlined in the FDA Tentative Final Monograph for Healthcare
Antiseptic Drug Products (TFM) (Federal Register 59 [116], Jun. 17, 1994: pp. 31402-31452).
The in vivo test procedure described beginning therein will hereinafter be referred to as the FDA
TFM healthcare personnel hand wash test. Testing procedures have also been set forth in the
TFM for surgical scrubs and pre-operative skin disinfecting products. A need continues to exist
for healthcare personnel hand wash products with efficacy that meets the Monograph

requirements, as well as other standards such as European norms.
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[0005] Certain diols such as 1,2-alkane diols have been used in cosmetic products as
humectants or moisturizers, and have even been shown to exhibit preservative ability when
present 1n certain cosmetic formulations.

10006} However, preservatives are not expected to show rapid efficacy such as that required
for topical sanitizers and skin disinfecting compositions. Rather, preservatives exhibit their
effects in 1 to- 3 days or longer. That is, preservatives may be expected to inhibit microbial
growth, but may not be sufficiently lethal to produce significant log kill of existing microbes.
Additionally, many preservatives show poor activity against fungi. A need continues to exist for
broad-spectrum antimicrobial products with rapid efficacy.

[0007] Others who have employed alkane diols as a preservative include U.S. Published
Patent Application No. 2007/0059331, which teaches antimicrobial mixtures comprising one or
more branched or unbranched alkane diols having 6-12 carbon atoms, and a tropolone. The
mixtures are claimed to have a synergistic antimicrobial activity, and may be used as a
preservative or antimicrobial active compound in a foodstuff or a cosmetic or a pharmaceutical
formulation. Examples of formulations include sunscreen lotions and silicone emulsions.
[0008] U.S. Published Patent Application No. 2005/0222276 teaches synergiétic mixtures of
1,2-alkane diols for the preservation of perishable products. They can also be used for the
cosmetic treatment of microorganisms causing body odor, acne, mycoses, and for the treatment of
microorganism on or in inanimate material.

[0009] U.S. Published Patent Application No. 2005/0228032 teaches a blend of 1,2-diol and
phenoxyethanol and a co-biocide. The blend is suggested to control microbiological growth in

personal care products.

[0010] However, a need remains for compositions having rapid, broad spectrum efficiency

such as required for health care personal handwash.

SUMMARY OF THE INVENTION
[0011] In one or more embodiments, the present invention provides a method for skin
sanitization, the method comprising contacting the skin with an effective amount of an
antimicrobial composition comprising at least about 50 wt. % of a C.¢alcohol, based upon the

total weight of the antimicrobial composition; and a Cg.1¢ alkane diol.
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[0012] In one or more embodiments, the present invention provides a method for rapid
surface sanitization, the method comprising contacting the surface with an effective amount of an
antimicrobial composition comprising at least about 50 wt. % of a C;.¢ alcohol, based upon the
total weight of the antimicrobial composition; and an efficacy-enhancing amount of a C¢_jgalkane
diol.

10013] In one or more embodiments, the present invention provides a foamable antimicrobial
composition comprising at least about 50 wt. % of a C;¢ alcohol, based upon the total weight of
the antimicrobial composition; a Ce.j¢ alkane diol; and a foaming surfactant.

10014] In one or more embodiments, the present invention provides an antimicrobial wipe '
composition comprising at least about 50 wt. % of a C;.4 alcohol, based upon the total weight of

the antimicrobial composition; and a Cg.19 alkane diol.

DETAILED DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS
[0015] In one or more embodiments, the present method provides an antimicrobial
composition. The physical form of the antimicrobial composition is not particularly limited, and
in one or more embodiments, the composition may be presented as a liquid that is poured,
pumped, sprayed, or otherwise dispensed, a gel, an aerosol, or a foam, including both aerosol and
non-aerosol foams. In addition to being effective as a hand sanitizer, the antimicrobial

composition of the present invention may be employed on a wide variety of surfaces or substrates,

1ncluding skin, porous, and non-porous surfaces. In one or more embodiments, the antimicrobial

composition may be presented as a wipe, i.e. a tissue or cloth that is wiped over a surface.
[0016] The antimicrobial composition comprises a Cj.¢ alcohol and an enhancer. In one
embodiment, the alcohol is a lower alkanol, i.e. an alcohol containing 1 to 6 carbon atoms.
Typically, these alcohols have antimicrobial properties. Examples of lower alkanols include, but
are not limited to, methanol, ethanol, propanol, butanol, pentanol, hexanol, and isomers and
mixtures thereof. In one embodiment, the alcohol comprises ethanol, propanol, or butanol, or
isomers or mixtures thereof. In another embodiment, the alcohol comprises ethanol.

[0017] Generally, the antimicrobial composition comprises at least about 30 percent by
weight (wt. %) alcohol, based upon the total weight of the antimicrobial composition. In one

embodiment, the antimicrobial composition comprises at least about 50 weight percent alcohol, in
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another embodiment, the antimicrobial composition comprises at least about 60 weight percent
alcohol, in another embodiment, the antimicrobial composition comprises at least about 65 weight
percent alcohol, in yet another embodiment, the antimicrobial composition comprises at least
about 70 weight percent alcohol, and in still yet another embodiment, the antimicrobial
composition comprises at least about 78 weight percent alcohol, based upon the total weight of
antimicrobial composition. More or less alcohol may be required in certain instances, depending

particularly on other ingredients and/or the amounts thereof employed in the composition. In

- certain embodiments, the antimicrobial composition comprises from about 50 weight percent to

about 98 weight percent alcohol, in other embodiments, the antimicrobial composition comprises
from about 60 weight percent to about 95 weight percent of alcohol, in yet other embodiments,
the antimicrobial composition comprises from about.65 weight percent to about 90 weight percent
of alcohol, and in still other embodiments, the antimicrobial composition comprises from about
70 weight percent to about 85 weight percent of alcohol, based upon the total weight of the
antimicrobial composition.

[0018] Rapid antimicrobial efficacy is observed at lower concentrations of alcohol when an
enhancer is present compared to when the enhancer is not present.

[0019] Advantageously, it has been found that antimicrobial compositions comprising alcohol
and an efficacy-enhancing amount of an enhancer according to the present invention have
increased efficacy against a broad spectrum of gram positive and gram negative bacteria, fungi,
parasites, and viruses, when compared to antimicrobial compositions comprising alcohol without
enhancer. In one or more embodiments, the diol comprises a straight chain diol. In one or more
embodiments, the enhancer comprises one or more Cg.19 alkane diols, i.e. diols having a carbon
chain length of 6 to 10. In one or more embodiments, the diol includes 1,2-hexanediol, 1,2-
octanediol, 1,9-nonanediol, 1,2-decanediol, 1,10-decanediol, or a mixture thereof, 1,2-octanediol
1s sometimes referred to as caprylyl glycol. 1,2-decanediol is sometimes referred to as decylene
glycol. In one or more embodiments, the diol comprises one or more Cg.g alkane diols, i.e. diols
having a carbon chain length of 6 to 8.

10020} In one embodiment, an efficacy-enhancing amount of diol is at least about 0.02 wt. %,

based upon the total weight of the antimicrobial composition, in another embodiment at least
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about 0.05, and in yet another embodiment at least about 0.1 wt. %, based upon the total weight of
the antimicrobial composition.

0021] Generally, an efficacy-enhancing amount of diol is from about 0.02 to about 10 wt. %,
based upon the total weight of the antimicrobial composition. In one embodiment, the diol is
present in an amount of from about 0.05 to about 5 weight percent, in another embodiment, the
diol 1s present in an amount of from about 0.1 to about 1 wt. %, in yet another embodiment, from
about 0.15 to about 0.8 wt. %, and in still yet another embodiment, from about 0.2 to about 0.75
wt. %, based upon the total weight of the antimicrobial composition. It will be understood that
greater amounts of diol can be employed, if desired, and are expected to perform at least equally
as well.

[0022] In certain embodiments, the diol is added to the antimicrobial composition as a
solution or emulsion. In other words, the diol may be prerhixed with a carrier to form a diol
solution or emulsion, with the proviso that the carrier does not deleteriously affect the sanitizing
properties of the composition. Examples of carriers include water, alcohol, glycols such as
propylene or ethylene glycol, ketones, linear and/or cyclic hydrocarbons, triglycerides, carbonates,
silicones, alkenes, esters such as acetates, benzoates, fatty esters, glyceryl esters, ethers, amides,
polyethylene glycols and PEG/PPG copolymers, inorganic salt solutions such as saline, and
mixtures thereof. It will be understood that, when the diol is premixed to form a diol solution or
emulsion, the amount of solution or emulsion that is added to the antimicrobial composition is
selected so that the amount of diol falls within the ranges set forth hereinabove.

10023] It 1s believed that, in one or more embodiments, the diol enhances antimicrobial
etficacy by retarding evaporation of the alcohol and/or other antimicrobial agent if present,
thereby providing increased contact time.

[0024)] It 1s believed that, in one or more embodiments, the diol lowers the water activity of
the alcoholic composition thus increasing the apparent alcohol concentration and thus increasing
the antimicrobial activity of the alcoholic composition.

[0025] It is believed that, in one or more embodiments, the enhanced alcoholic composition

maintains antimicrobial efficacy by killing or preventing the growth or establishment of transient

microorganisms.
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10026] In one or more embodiments, the antimicrobial composition is a foamable alcoholic
composition. Foamable antimicrobial alcoholic compositions in accordance with this invention
include at least one alcohol, an C,.;¢ alkane diol enhancer, and at least one foaming surfactant.
[0027] The foaming surfactant contributes foaming properties to the antimicrobial
composition, and may include anionic, cationic, nonionic, zwitterionic, or amphoteric surfactants
and their associated salts. Any foaming surfactant may be employed, with the proviso that they
will not deleteriously affect the antimicrobial efficacy of the composition. Foaming surfactants
suitable for alcoholic compositions are further described in co-pending U.S. Pat. App. Serial No.
11/438,664, which is hereby incorporated by reference in its entirety.

[0028] In one embodiment, the foaming surfactant includes a fluorosurfactant, a siloxane
polymer surfactant, or a combination thereof. Fluorosurfactants include compounds that contain
at least one fluorine atom. Examples of fluorosurfactants include perfluoroalkylethyl phosphates,
pertluoroalkylethyl betaines, fluoroaliphatic amine oxides, fluoroaliphatic sodium
sultosuccinates, fluoroaliphatic stearate esters, fluoroaliphatic phosphate esters, fluoroaliphatic
quaternaries, fluoroaliphatic polyoxyethylenes, and the like, and mixtures thereof.

10029] In one embodiment, the fluorosurfactant contains a charged species, i.e. is anionic,
cationic, or zwitterionic. Examples of fluorosurfactants containing a charged species include
perfluoroalkylethyl phosphates, perfluoroalkylethyl betaines, fluoroaliphatic amine oxides,
fluoroaliphatic sodium sulfosuccinates, fluoroaliphatic phosphate esters, and fluoroaliphatic
quaternaries. Specific examples of fluorosurfactants include DEA-C8-18 perfluoroalkylethyl

phosphate, TEA-C8-18 perfluoroalkylethyl phosphate, NH4-C8-18 perfluoroalkylethyl phosphate,
and C8-18 perfluoroalkylethyl betaine.

[0030] In one embodiment, the fluorosurfactant includes a compound that may be represented
by the formula
[0031]

[F3CF,C — (CF,CF,), -CH,CH,-0-P,05]~ [R]Y

where [R'] * includes DEA, TEA, NH,, or betaine, and where x is an integer from about 4 to
about 18.
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[0032] Siloxane polymer surfactants may be generally characterized by containing one or
more Si-O-Si linkages in the polymer backbone. The siloxane polymer surfactant may or may not
include a fluorine atom. Therefore, some foaming surfactants may be classified as both
fluorosurfactants and siloxane polymer surfactants. Siloxane polymer surfactants include
organopolysiloxane dimethicone polyols, silicone carbinol fluids, silicone polyethers, alkylmethyl
siloxanes, amodimethicones, trisiloxane ethoxylates, dimethiconols, quaternized silicone
surfactants, polysilicones, silicone crosspolymers, and silicone waxes. '

10033 Examples of siloxane polymer surfactants include dimethicone PEG-7 undecylenate,
PEG-10 dimethicone, PEG-8 dimethicone, PEG-12 dimethicone, perfluorononylethyl
carboxydecal PEG 10, PEG-20/PPG-23 dimethicone, PEG-11 methyl ether dimethicone, bis-
PEG/PPG-20/20 dimethicone, silicone quats, PEG-9 dimethicone, PPG-12 dimethicone, fluoro
PEG-8 dimethicone, PEG 23/PPG 6 dimethicone, PEG 20/PPG 23 dimethicone, PEG 17
dimethicone, PEG5/PPG3 methicone, bis PEG20 dimethicone, PEG/PPG20/15 dimethicone
copolyol and sulfosuccinate blends, PEG-8 dimethicone\dimmer acid blends, PEG-8
dimethicone\fatty acid blends, PEG-8 dimethicone\cold pressed vegetable oil\polyquaternium
blends, random block polymers and mixtures thereof.

[0034] In one embodiment, the siloxane polymer surfactant includes a compound that may be

represented by the formula
Ry - S1(CHz); — [O-S1 (CH3)2]a—[O —Si (CH3) R3 |y — O — Si (CH3), — R,

where R; and R3 independently include a methyl group or a moiety that may be represented by the

formula
-(CHy)3 - O — (CH,CH,0), - [CH,CH(CH3)O]q4 - (CH,CH,0O). H

with the proviso that both R, and Rj3 are not CHs, where a is an integer from about 3 to.about 21,
b 1s an integer from about 1 to about 7, ¢ is an integer from about 0 to about 40, d is an integer

from about 0 to about 40, and e is an integer from about 0 to about 40, with the proviso that a> 3

x band thatc+d +e> 5.
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10035} The amount of foaming surfactant is not particularly limited, so long as an effective
amount to produce foaming is present. In certain embodiments, the effective amount to produce
foaming may vary, depending upon the amount of alcohol and other ingredients that are present.
In one or more embodiments, the alcoholic composition includes at least about 0.002 wt. % of
foaming surfactant, based upon the total weight of the antimicrobial composition. In another
embodiment, the antimicrobial composition includes at least about 0.01 wt. % of foaming
surfactant, based upon the total weight of the antimicrobial composition. In yet another
embodiment, the antimicrobial composition includes at least about 0.05 wt. % of foaming
surfactant, based upon the total weight of the antimicrobial composition.

10036] In one embodiment, the foaming surfactant is present in an amount of from about
0.002 to about 4 weight percent, based upon the total Weight of the antimicrobial composition. In
another embodiment, the foaming surfactant is present in an amount of from about 0.01 to about 2
weight percent, based upon the total weight of the antimicrobial composition. It is envisioned
that higher amounts may also be effective to produce foam. All such weights as they pertain to
listed ingredients are based on the active level, and therefore, do not include carriers or by-
products that may be included in commercially available materials, unless otherwise specified.
[0037] In some embodiments, for economic or other reasons it may be desirable to limit the
amount of fluorosurfactant used. Advantageously, stable foam can be produced from a
composition according to the present invention containing greater than about 60 wt. % alcohol,
and from about 0.002 to about 0.5 wt. % fluorosurfactant, based upon the total weight of the
composition. In certain embodiments, the foamable composition includes greater than about 65
wt. % alcohol, and from about 0.002 to about 0.4 wt. % fluorosurfactant, based upon the total
weight of the composition.

[0038] In other embodiments, it may be desirable to use higher amounts of foaming
surfactant. For example, in certain embodiments where the foaming alcoholic composition of the
present invention includes a cleansing or sanitizing product that is applied to a surface and then
rinsed off, higher amounts of foaming surfactant may be employed. In these embodiments, the

amount of foaming surfactant is present in amounts up to about 35 wt. %, based upon the total

weight of the composition.
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10039] In one or more embodiments, the foaming surfactant is added directly to the
antimicrobial composition. In other embodiments, the foaming surfactant is added to the
antimicrobial composition as a solution or emulsion. In other words, the foaming surfactant may
be premixed With a carrier to form a foaming surfactant solution or emulsion, with the proviso
that the carrier does not deleteriously affect the foaming properties of the antimicrobial
composition. Examples of carriers include any of the carriers described hereinabove for the diol
enhancers. It will be understood that, when the fo aming surfactant is premixed to form a foaming
surfactant solution or emulsion, the amount of solution or emulsion that is added to the
antimicrobial composition may be selected so that the amount of foaming surfactant falls within
the ranges set forth hereinabove.

[0040] In certain embodiments, the alcoholic composition of the present invention further
includes at least one foam booster. In one embodiment, the foam booster comprises a cationic

oligomer or polymer, a collagen amino acid, an amaranth protein, or a soluble elastin. Foam

boosters are further described in co-pending U.S. patent application serial no. 12/032,083, which

1s hereby incorporated by reference in its entirety.

[004.1] The foamable composition of the present invention may be employed in any type of
dispenser typically used for foam products. Advantageously, while the foamable composition can
optionally be foamed by aerosolizing the composition, an aerosolized product is not necessary for
foaming. Any dispenser that is capable of mixing the foamable alcoholic composition with air or
an inert gas may be used. Inert gases include gas that does not substantially react or otherwise
deleteriously affect the foamable composition. Examples of inert gases include nitrogen, argon,
xenon, krypton, helium, neon, and radon. In one embodiment, the alcoholic composition is used
in dispensers that employ foaming pumps, which combine ambient air or an inert gas and the
alcoholic composition in a mixing chamber and pass the mixture through a mesh screen.
|0042] In one or more embodiments, the viscosity of the composition is less than about 100

mPas, in one embodiment less than about 50 mPas, and in another embodiment less than about

- 25mPas.

[004.3] In one or more embodiments, the antimicrobial composition may be formulated as a

dispensable antimicrobial gel. In these embodiments, the antimicrobial composition may
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comprise a thickener, a neutralizer, and a plug-preventing additive, in addition to the alcohol and
enhancer as described hereinabove. |

10044 In one or more embodiments, the antimicrobial may be thickened with polyacrylate
thickeners such as those conventionally available and/or known in the art. Examples of
polyacrylate thickeners include carbomers, acrylates/C 10-30 alkyl acrylate crosspolymers,
copolymers of acrylic acid and alkyl (C5 -C10) acrylate, copolymers of acrylic acid and maleic
anhydride, and mixtures thereof.

1004.5] In one or more embodiments, the polymeric thickener includes from about 0.5% to

about 4% by weight of a cross-linking agent. Examples of cross-linking agents include the

polyalkenyl polyethers.

10046} Commercially available polymers of the polyacrylate type include those sold under the
trade names Carbopol®, Acrysol® ICS-1, Polygel®, Sokalan®, Carbopol® 1623, Carbopol®
695, Ultrez 10, and Polygel® DB.

[004.7] In one or more embodiments, the antimicrobial gel composition includes an effective
amount of a polymeric thickener to adjust the viscosity of the antimicrobial gel to a viscosity
range of from about 1000 to about 65,000 centipoise. In one embodiment, the viscosity of the
antimicrobial gel is from about 5000 to about 35,000, and in another embodiment, the viscosity is
trom about 10,000 to about 25,000. The viscosity is measured by a Brookfield RV Viscometer
using RV and/or LV Spindles at 22 oC +/- 3 oC.

[0048] As will be appreciated by one of skill in the art, the effective amount of thickener will
vary depending upon a number of factors, including the amount of alcohol and other ingredients
in the antimicrobial gel- composition. In one or more embodiments, an effective amount of
thickener is at least about 0.01 wt. %, based upon the total weight of the antimicrobial gel
composition. In other embodiments, the effective amount is at least about 0.02 wt. %, in yet other
embodiments at least about 0.05 wt. %, and it still other embodiments, at least about 0.1 wt. %.
In one embodiment, the effective amount of thickener is at least about 0.5 wt. %, and in another
embodiment, at least about 0.75 wt. %, based upon the total weight of the antimicrobial gel. In
one or more embodiments, the compositions according to the present invention comprise up to
about 10% by weight of the total composition of a polymeric thickener. In certain embodiments,

the amount of thickener is from about 0.01 to about 1 wt. %, in another embodiment, from about

10
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0.02 to about 0.4 wt. %, and in another embodiment, from about 0.05 to about 0.3 wt. %, based
upon the total weight of the antimicrobial gel. In one embodiment, the amount of thickener is
from about 0.1 to about 10 wt. %, in another embodiment from about 0.5% to about 5% by
weight, in another embodiment from about 0.75% to about 2% wt. %, based upon the total weight
of the antimicrobial gel.

[0049] Inone or more embodiments, the antimicrobial gel may further comprise a neutralizer.
The use of neutralizing agents to form salts of carbomer polymers is known. Examples of
neutralizing agents include amines, alkanolamines, alkanolarhides, inorganic bases, amino acids,
including salts, esters and acyl derivatives thereof.

[0050] Examples of common neutralizers are shown in Table 1, along with the manufacturers
of these neutralizers, and the suggested ratio (per one part polymeric thickener) to achieve

neutralization (pH 7.0) when the polymeric thickener has an equivalent weight of about 76 +/- 4.

Table 1
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Neutralization

Ratio Base/

Trade Name CTFA Name Manufacturer

Carbopol®
Polymer

| Sodium ,
NaOH (18%) Hydroxide 2.3/1.0
Ammonia Ammonium
@) s

Polassium

KOH (18%) Hydroxide 2.711.0
' Aminomethyi
Re |
Tetrahydro-
Neutrol® TE Xypropyl BASF 2.3(1.0
Ethylenediamine

TEA (99%) Triethanolamine 1.5/1.0

Tris Aming® ,.
| (40%)" Tromethamine

Ethomeen® PEG-15
C-25 Cocamine
Diisopropanol- | Diisopropanol-
amine amine
Triisopropanol- | Trisopropanol-
amine amine

Angus 3.3/1.0

Akz 6.211.0

L

1.2/1.0

1.5/1.0

10051} In one or more embodiments, the neutralizer may be selected based on the amount of

alcohol that 1s to be gelled. Table 2 shows commonly recommended neutralizers for

5  hydroalcoholic systems.

Table 2

[N
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Up to % Alcohol
‘

80% AMP-95¢

90% Neutrol TE

>00% Ethomeen C-25

[0052] In one or more embodiments, the antimicrobial composition further comprises one or

more plug-preventing agents as co-additives. In one or more embodiments, the antimicrobial

‘composition comprises a plug-preventing co-additive that includes an ester having from 2 to 6

ester groups or a polymeric ester that includes at least one ester group. In one embodiment, the
plug-preventing additive comprises a monomeric or polymeric di-ester, tri-ester, tetra-ester, penta-
ester, or hexa-ester, or a polymeric monoester. Ester plug-preventing additives are further
described in co-pending International Patent Application No. PCT/US2008/081502, which is
hereby incorporated by reference.

[0053] In one embodiment, the plug-preifenting additive or co-additive is present in an
amount of from about 0.005 to about 4 weight percent active, based upon the total weight of the
antimicrobial gel composition. In another embodiment, the plug-preventing additive is present in
an amount of from about 0.01 to about 1 weight percent, based upon the total weight of the

antimicrobial gel composition, and in yet another embodiment, the plug-preventing additive is
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present in an amount of from about 0.02 to about 0.7 weight percent, based upon the total weight

of the antimicrobial gel composition.

[0054] In one embodiment, the plug-preventing additive is added directly to the antimicrobial

- gel composition. In one or more other embodiments, the plug-preventing additive is added to the

antimicrobial gel composition as a solution or emulsion. In other words, the plug-preventing
additive may be premixed with a carrier to form a plug-preventing additive solution or emulsion,
with the proviso that the carrier does not deleteriously affect the anti-clogging properties of the
hydroalcoholic gel composition. Examples of carriers include water, alcohol, glycols such as
propylene or ethylene glycol, ketones, linear and/or cyclic hydrocarbons, triglycerides, carbonates,
silicones, alkenes, esters such as acetates, benzoates, fatty esters, glyceryl esters, ethers, amides,
polyethylene glycols and PEG/PPG copolymers, inorganic salt solutions such as saline, and
mixtures thereof. It will be understood that, when the plug-preventing additive is premixed to
tform a plug-preventing additive solution or emulsion, the amount of solution or emulsion that is
added to the antimicrobial gel composition is selected so that the amount of plug-preventing
additive falls within the ranges set forth hereinabove.

[0055] In one or more embodiments, the balance of the antimicrobial gel composition
includes water or other suitable solvent. In one embodiment, one or more volatile silicone-based
materials are included in the formulation to further aid the evaporation process. Exemplary
volatile silicones have a lower heat of evaporation than alcohol. In certain embodiments, use of
silicone-based materials can lower the surface tension of the fluid composition. This provides
greater contact with the surface. In one embodiment, the silicone-based material, such as
cyclomethicone, trimethylsiloxy silicate or a combination thereof, may be included in the
formulation at a concentration of from about 4 wt. % to about 50 wt. % and in another
embodiment from about 5 wt. % to about 35 wt. %, and in yet another embodiment from about 11
wt. % to about 25 wt. %, based upon the total weight of the antimicrobial gel composition.
10056] The dispensable antimicrobial gel composition may be prepa;red by simply mixing the
components together. The order of addition is not particularly limited. In one embodiment, the
antimicrobial gel composition is prepared by a method comprising dispersing the polymeric
thickener in alcohol with slow to moderate agitation, adding water, and then adding a plug-

preventing additive, and mixing until the mixture is homogeneous. In other embodiments, the
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antimicrobial gel composition is prepared by a method comprising dispersing the polymeric
thickener in water with slow to moderate agitation, adding alcohol, a plug-preventing additive,
and mixing until the mixture is homogeneous. In one or more embodiments, a neutralizer is
added to the mixture to neutralize the thickener and form the gel. Those of skill in the art will
understand that optional ingredients may be added at various points during the mixing process. It
will also be understood that a gel may be formed without a neutralizer if the thickener is one that
swells when mixed with water or alcohol.

[0057] The antimicrobial gel composition of the present invention may be employed in any
type of dispenser typically used for gel products, for example pump dispensers. A wide variety of
pump dispensers are suitable. Pump dispensers may be affixed to bottles or other free-standing
contaimmers. Pump dispensers may be incorporated into wall-mounted dispensers. Pump
dispensers may be activated manually by hand or foot pump, or may be automatically activated.
Usetul dispensers include those available from GOJO Industries under the designations NXT®
and TFX '™ as well as traditional bag-in-box dispensers. Examples of dispensers are described in
U.S. Pat. Nos. 5,265,772, 5,944,227, 6,877,642, 7,028,861, and U.S. Published Application Nos.
2006/0243740 A1 and 2006/0124662 A1, all of which are incorporated herein by reference. In
one or more embodiments, the dispenser includes an outlet such as a nozzle, through which the
antimicrobial gel composition is dispensed.

[0058] In one or more embodiments, the antimicrobial composition is a wipe composition.
Wipe antimicrobial alcoholic compositions in accordance with this invention inclu