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ANTIMICROBIAL COMPOSITIONS

FIELD OF THE INVENTION

[0001] The present invention relates generally to antimicro-
bial compositions and more particularly to a surface treat-
ment composition comprising oxidizable antimicrobial par-
ticles.

BACKGROUND OF THE INVENTION

[0002] Application of cleaning agents to surfaces to clean
soil and stains is well known. Research dealing with explor-
ing how antimicrobial and antifungal agents may be incorpo-
rated into cleaning agents for improving their ability to con-
trol disease-causing bacteria has also been conducted.
[0003] A numberofinorganic materials have been shownto
exhibit antimicrobial and/or antifungal properties. For
example, metals such as silver, copper, zinc, mercury, tin,
lead, bismuth, cadmium, chromium and thallium, have been
shown to exhibit such properties. While the reasons for this
are not yet fully understood, itis thought that ionized forms of
these metals interact with thiol containing proteins and DNA
thereby preventing the normal biological functions of bacte-
rial or fungal cells.

[0004] United States Patent Application Publication No.
20130234263 to Wasan et al. discloses nano-fluids as clean-
ing compositions for cleaning soiled surfaces, and a method
and formulation for their use. The disclosure describes nano-
fluids comprising aqueous suspensions of hydrophilic nano-
particles or polymers, useful in soil removal from hard, semi-
hard or soft surfaces, and particularly for improved removal
of grass and grease stains.

[0005] U.S.Pat.No. 7,081,441 to McDonald et al. discloses
a composition for cleaning and/or treating surfaces. The com-
position comprises a nanoparticles component selected from
the group consisting of metal oxyhydroxides, modified metal
oxyhydroxides and mixtures thereof; a buffer/modifier com-
ponent; optionally an adjunct ingredient, and the balance of
the composition being a polar solvent. According to the dis-
closure, the metal oxyhydrides in aqueous solution are con-
verted into and maintained as nanoparticulate sized modified
metal oxyhydroxides. In one aspect, a dry film results from
contacting a surface with the composition that comprises
greater than or equal to about 0.05 ug of nanoparticles per cm?
of treated surface.

[0006] In the publication entitled “Facile In-Situ Prepara-
tion of Poly(Acrylic Acid)-Silver Nanocomposite Thin Films
with Highly Dispersed Silver Nanoparticles” (Kim et al.)
Mol. Cryst. Liq. Cryst. Vol 568: pp 170-178, 2012, there is
disclosed a method of preparing of PAA-Ag nanocomposite
thin films with highly dispersed Ag nanoparticles. During the
method, silver salts are chemically reacted with acrylic acid,
and as a result silver nanoparticles are produced in situ within
an acrylic film.

[0007] In the publication entitled “In-situ Synthesis of
Nano Silver Particles Used in Obtaining of Antimicrobial
Film-Forming Materials” (Pica et al.) REV. CHEM. (Bucha-
rest) 63, No. 5, 2012, there is disclosed processes by which
silver nanoparticles that are stable in time are obtained for use
in formulating antimicrobial coating materials. Chemical
synthesis of the silver nanoparticles comprises dissolving and
reducing metals salts in a polymer matrix.

[0008] U.S.Pat.No. 7,357,949 to Trogolo et al. discloses an
encapsulated inorganic antimicrobial additive for controlled
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release. Microcapsules comprising an antimicrobial agent are
encapsulated within a hydrophilic polymer, which is capable
of absorbing sufficient water as to enable the action of the
encapsulated antimicrobial agent. In this patent, the antimi-
crobial agent is a zeolite that retains metal ions until they are
able to be released via ion exchange.

[0009] While it is known to provide surface cleaning com-
positions that incorporate antimicrobial agents, improve-
ments for prolonged antimicrobial efficacy with cleaning
compositions and other surface treatment compositions are
desired.

SUMMARY OF THE INVENTION

[0010] According to an aspect, there is provided a surface
treatment composition comprising a surface treatment agent;
and an antimicrobial mixture comprising oxidizable antimi-
crobial particles distributed throughout a film-forming agent.
[0011] In one embodiment, the oxidizable antimicrobial
particles are nanoparticles selected from the group consisting
of'silver, copper, zinc, gold, and combinations thereof.
[0012] Inone embodiment, the film-forming agent forms a
substantially transparent film on the surface to be treated.
[0013] According to another aspect, there is provided a
surface treatment composition comprising a transient com-
ponent comprising a surface treatment agent; and a residual
component carried by the transient component for forming a
film on a surface that comprises oxidizable antimicrobial
particles distributed throughout.

[0014] According to another aspect, there is provided a
surface treatment composition comprising a residual compo-
nent for forming, on a treated surface, a film that comprises
oxidizable antimicrobial particles distributed throughout; and
a transient component carrying the residual component,
wherein the film remains on the treated surface in the event
that the transient component is removed.

[0015] According to another aspect, there is provided a
method of use of an antimicrobial mixture in a surface clean-
ing composition, the antimicrobial mixture comprising oxi-
dizable antimicrobial particles distributed throughout a film-
forming agent, the method comprising combining the
antimicrobial mixture with a surface cleaning agent and
applying the resultant composition to a surface.

[0016] According to another aspect, there is provided a
surface cleaning composition incorporating oxidizable anti-
microbial particles distributed throughout a film-forming
agent.

[0017] According to another aspect, there is provided a
liquid-based cleaning composition incorporating oxidizable
antimicrobial particles distributed throughout a film-forming
agent.

[0018] According to another aspect, there is provided a
liquid-based cleaning composition for both cleaning and
leaving a residual film on a surface, the residual film incor-
porating oxidizable antimicrobial particles distributed
throughout.

[0019] According to another aspect, there is provided a
liquid-based surface treatment composition for both cleaning
and leaving a residual film on a surface, the residual film
incorporating oxidizable antimicrobial particles distributed
throughout.

[0020] According to another aspect, there is provided a
film-forming agent having copper and silver nanoparticles
distributed throughout.
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[0021] According to another aspect, there is provided a
textile to which is bonded a film incorporating oxidizable
antimicrobial particles distributed throughout.

[0022] According to another aspect, there is provided a
printable composition comprising a film-forming agent
incorporating oxidizable antimicrobial particles distributed
throughout.

[0023] According to another aspect, there is provided a
surface treatment composition comprising a film-forming
agent comprising an acrylic polymer emulsion; copper and
silver nanoparticles distributed throughout the film-forming
agent; and a surface treatment agent comprising water, sur-
factant, citrus terpenes and isopropyl alcohol.

[0024] According to another aspect, there is provided a
surface treatment composition comprising: a film-forming
agent comprising a silicone emulsion; copper and silver
nanoparticles distributed throughout the film-forming agent;
and a surface treatment agent comprising paraffin wax, poly-
ethylene wax, citrus terpenes, dimethyl ethanol amine, and a
de-foaming agent.

[0025] According to another aspect, there is provided a
surface treatment composition comprising a film-forming
agent comprising a polyurethane emulsion; copper and silver
nanoparticles distributed throughout the film-forming agent;
and a surface treatment agent comprising silicone, polyeth-
ylene wax, paraffin wax, and a de-foaming agent.

[0026] The compositions provided herein form a thin solid
film that binds to a target surface. Oxidizable antimicrobial
particles are distributed throughout the film. The oxidizable
antimicrobial particles continue to produce new ions for inter-
fering with biological processes of proximate bacteria and
fungi. Furthermore, the oxidizable antimicrobial particles do
not require ion exchange conditions in order to produce ions
that are harmful to disease-causing bacteria and the like.
Furthermore, because the oxidizable antimicrobial particles
are distributed throughout the film, antimicrobial activity at
the surface continues for as long as some of the film remains
on the surface. Thus, even if some oxidizable antimicrobial
particles are carried away from the surface along with parts of
the film that are gradually worn away over time due to abra-
sion or the like, other oxidizable antimicrobial particles will
remain along with remainder of the film.

BRIEF DESCRIPTION OF THE DRAWING

[0027] Embodiments of the invention will now be
described with reference to the appended drawings in which:
[0028] FIG. 1 depicts a surface upon which a film having
oxidizable antimicrobial particles distributed throughout has
been formed; and

[0029] FIG. 2 depicts the film having been partially worn
away due to abrasion.

DETAILED DESCRIPTION

[0030] Turning now to FIG. 1, there is shown a surface 10
upon which a thin solid film 12 containing oxidizable antimi-
crobial particles 14 distributed throughout has been formed.
The film 12 binds to surface 10 and the oxidizable antimicro-
bial particles 14 thereby remain associated with surface 10
available as an antimicrobial as long as there remains on the
surface some film 12. Surface 10 may be a floor, a table, a
doorknob, a sink, a faucet handle, a container, a textile, a
fabric or some other surface that is desired to be treated.
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[0031] FIG. 2 depicts the film 12, at some time after treat-
ment, having been partially worn away due to abrasion occur-
ring during normal use of surface 10. It can be seen that,
despite the abrasion having caused the removal from the
surface of several oxidizable antimicrobial particles along
with portions of the film 12, the same abrasion has also
resulted in exposure of other oxidizable antimicrobial par-
ticles that can provide continue to provide antimicrobial func-
tion. The amount of time that the oxidizable antimicrobial
particles 14 can be effective at the surface 10 corresponds to
the amount of time that the film 12 containing the particles
can remain bonded to the surface 10. Thus, the greater the
extent of the abrasion, the faster the film 12 will deplete,
accordingly depleting the numbers of oxidizable antimicro-
bial particles 14. Similarly, if there is no or very little abra-
sion, the slower the film 12 will deplete, and the numbers of
oxidizable antimicrobial particles 14 will accordingly remain
higher for a longer period of time. Because the oxidizable
antimicrobial particles 14 themselves continuously produce
antimicrobial ions, antimicrobial interference persists as long
as the oxidizable antimicrobial particles 14 remain bonded by
the film 12 to the surface 10.

[0032] It will be understood that FIGS. 1 and 2 are cross-
sectional drawings depicting a thin slice of the surface 10, the
film 12 and the oxidizable antimicrobial particles 14 distrib-
uted uniformly throughout as is preferred. It will be under-
stood that oxidizable antimicrobial particles 14 may be non-
uniformly distributed throughout, while still providing
prolonged antimicrobial benefits. It will also be understood
that the abrasions and pits created in the film 12 over time may
have many different shapes and sizes. It is even possible that
such abrasions/pits may be made deeply, such that they
extend into surface 10 fully removing a section of film 12 and
the oxidizable antimicrobial particles 14 distributed in the
section. It will be understood that subsequent application of a
film-forming material for producing a film 12 will cause the
film to form along the surfaces of the abrasions/pits in the
surface 10 to provide antimicrobial action therein.

[0033] According to the invention the film 12, along with
the oxidizable antimicrobial particles 14 distributed through-
out, is formed on surface 10 by application to surface 10 ofa
surface treatment composition. The surface treatment com-
position includes a surface treatment agent and an antimicro-
bial mixture comprising oxidizable antimicrobial particles
distributed throughout a film-forming agent.

[0034] Cleaner

[0035] Inanembodiment, the oxidizable antimicrobial par-
ticles 14 comprise both silver and copper nanoparticles in
ratio of 1:30 by weight. Variations are possible. The copper
and silver nanoparticles have an average diameter of about
100 nanometres, though variations are possible. Itis preferred
that the nanoparticles have a weight and surface area that
enables the nanoparticles to remain substantially suspended
within the surface treatment composition after preparation so
as to remain distributed throughout.

[0036] In this embodiment, the film-forming agent is an
acrylic polymer emulsion that, when applied to a hard,
smooth surface such as a metal table, ceramic sink or metal
faucet forms a thin, hard, durable acrylic film. During prepa-
ration of the antimicrobial mixture a pre-mixture having 0.2%
by weight copper nanoparticles, 6% by weight silver nano-
particles and 93.8% by weight water is prepared. The pre-
mixture is agitated to distribute the nanoparticles throughout
the water, and is then combined with the acrylic polymer
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emulsion. This combination is agitated thereby to resultin the
film-forming agent with the oxidizable antimicrobial par-
ticles distributed throughout.

[0037] Inthis embodiment, the surface treatment agent is a
cleaner that serves also as a transient component of the sur-
face treatment composition that carries the film-forming
agent. The surface treatment agent comprises water, surfac-
tant, citrus terpenes, and isopropyl alcohol. The surface treat-
ment agent and the film-forming agent with oxidizable anti-
microbial particles distributed throughout are then combined
to provide an amount of antimicrobial particles in the com-
position to produce an antimicrobially-effective amount of
oxidizable antimicrobial particles distributed throughout a
resultant film.

[0038] The cleaner in this embodiment is referred to as a
transient component of the surface treatment composition
because, after the cleaner has dealt with stains and soiling and
disinfection at the surface, it can be removed entirely for
example by wiping away. The film-forming agent by com-
parison is the residual component of the surface treatment
composition because it forms a film that remains bonded to a
surface even after the cleaner is entirely removed. In this
embodiment, the film-forming agent leaves a thin, solid, sub-
stantially transparent hard film on the surface.

[0039] It is preferred that there be a nanoparticle concen-
tration in the surface treatment composition of about 150 ppm
silver nanoparticles (0.0150%) and 75 ppm copper nanopar-
ticles (0.0075%). Thus, for example, for silver nanoparticles,
one could employ a 55 gallon drum, which holds 210 kilo-
grams (kg) of water. If solids are at 3% then this corresponds
to 6.3 kg (6300 grams) of solids in the drum. To calculate the
silver mass, the product of: 6300 gramsx0.0150% equals
about 1 grams of silver per drum. At about 30% silver by
weight, one adds about 3.3 grams of pre-mixture to get 1 gram
of silver in the drum.

[0040] Higher solids percentage could be calculated pro-
portionally, for example, 30% solids would require 33 grams
of pre-mixture per 55 gallon drum.

[0041] It will be understood that the oxidizable antimicro-
bial particles 14 may be of different types, having different
sizes and various relative concentrations. The oxidizable anti-
microbial particles 14 are referred to as such because these
particles, in ionized form, interact with thiol containing pro-
teins and DNA thereby preventing the normal biological
functions of bacterial or fungal cells.

[0042] While, in this embodiment, the oxidizable antimi-
crobial particles are silver and copper nanoparticles, it will be
appreciated that other metal nanoparticles, such as zinc, tita-
nium, gold and combinations of zinc, titanium, gold, copper
and silver or other materials may be employed as alternatives
or in some combination.

[0043] Hard Surface Protectant

[0044] Inan alternative embodiment, the antimicrobial pre-
mixture has the same nanoparticle composition as that
described above, and the film-forming agent is an acrylic
polymer emulsion that, when applied to a hard, smooth sur-
face such as glass, ceramic or the like forms a thin, hard,
durable and substantially transparent acrylic film. The pre-
mixture is agitated to distribute the nanoparticles throughout
the water, and is then combined with the acrylic polymer
emulsion. This combination is agitated thereby to resultin the
film-forming agent with the oxidizable antimicrobial par-
ticles distributed throughout.
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[0045] Inthis embodiment, the surface treatment agent is as
described above, and additionally includes ammonia.

[0046] It will be understood that in this embodiment also,
the oxidizable antimicrobial particles 14 may be of different
types, having different sizes and various relative concentra-
tions. While, in this embodiment, the oxidizable antimicro-
bial particles are silver and copper nanoparticles, it will be
appreciated that other metal nanoparticles, such as zinc, tita-
nium, gold and combinations of zinc, titanium, gold, copper
and silver or other materials may be employed as alternatives
or in some combination.

[0047] Polish and Protectant

[0048] Inanalternative embodiment, the antimicrobial pre-
mixture has the same nanoparticle composition as that
described above, and the film-forming agent is a silicone
emulsion that, when applied to various surfaces such as wood,
vinyl and leather forms a thin, durable and substantially trans-
parent silicone film. The pre-mixture is agitated to distribute
the nanoparticles throughout the water, and is then combined
with the silicone emulsion. This combination is agitated
thereby to result in the film-forming agent with the oxidizable
antimicrobial particles distributed throughout.

[0049] In this embodiment, the surface treatment agent is
both a polishing agent and a protectant. The surface treatment
agent comprises paraffin and polyethylene waxes, citrus ter-
penes, dimethyl ethanol amine (DMEA) as a rewetting agent,
and a de-foaming agent. The surface treatment agent and the
film-forming agent with oxidizable antimicrobial particles
distributed throughout are then combined to provide an
amount of antimicrobial particles in the composition to pro-
duce an antimicrobially-effective amount of oxidizable anti-
microbial particles distributed throughout a resultant film.

[0050] It will be understood that in this embodiment also,
the oxidizable antimicrobial particles 14 may be of different
types, having different sizes and various relative concentra-
tions. While, in this embodiment, the oxidizable antimicro-
bial particles are silver and copper nanoparticles, it will be
appreciated that other metal nanoparticles, such as zinc, tita-
nium, gold and combinations of zinc, titanium, gold, copper
and silver or other materials may be employed as alternatives
or in some combination.

[0051] One or both of the waxes may be present.
[0052] Sealant
[0053] Inanalternative embodiment, the antimicrobial pre-

mixture has the same nanoparticle composition as that
described above, and the film-forming agent is a polyurethane
emulsion that, when applied to uneven or porous surfaces
such as wood or concrete produces a durable and substantially
transparent film over the surface. The pre-mixture is agitated
to distribute the nanoparticles throughout the water, and is
then combined with the polyurethane emulsion. This combi-
nation is agitated thereby to result in the film-forming agent
with the oxidizable antimicrobial particles distributed
throughout.

[0054] Inthis embodiment, the surface treatment agent is a
sealant. The surface treatment agent comprises silicone, poly-
ethylene wax, paraffin wax, and a de-foaming agent. The
surface treatment agent and the film-forming agent with oxi-
dizable antimicrobial particles distributed throughout are
then combined to provide an amount of antimicrobial par-
ticles in the composition to produce an antimicrobially-effec-
tive amount of oxidizable antimicrobial particles distributed
throughout a resultant film.
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[0055] It will be understood that in this embodiment also,
the oxidizable antimicrobial particles 14 may be of different
types, having different sizes and various relative concentra-
tions. While, in this embodiment, the oxidizable antimicro-
bial particles are silver and copper nanoparticles, it will be
appreciated that other metal nanoparticles, such as zinc, tita-
nium, gold and combinations of zinc, titanium, gold, copper
and silver or other materials may be employed as alternatives
or in some combination.

[0056] One or both of the waxes may be present.
[0057] Printed Coatings
[0058] It has been found that a composition made by com-

bining a film-forming agent such as acrylic polymer, a ure-
thane emulsion or a colloidal-based coating with oxidizable
antimicrobial particles such as described above can produces
substantial benefits in providing antimicrobial and antifungal
protection for packages. Advantageously, coatings for pack-
aging including these film-forming agents with oxidizable
antimicrobial nanoparticles distributed throughout along
with waxes, de-foaming agents and amines, can be easily
integrated into the printing process for product packaging,
such that costs of integration of antimicrobial protection can
thereby be kept low. Substantial antimicrobial and antifungal
benefits would be realized in a retail environment. For
example, the antimicrobial benefits of the compositions
described above are advantageous when used with packaging
containing a cough medicine were coated as described above,
as consumers handling such packaging when considering it
for purchase may leave behind disease-causing microbes.
[0059] Textiles

[0060] The dyeing of yarn and textiles is done with a solu-
tion containing pigments and particular chemical materials
depending on the type of fibers being dyed. For example,
acrylic fibers are dyed with basic dyes. Nylon, wool and silk
are dyed with acid dyes. Polyester is dyed with disperse dyes.
Cotton is dyed with a range of dye types, including vat dyes,
and modern synthetic dyes). During the dye process the nano-
particles form a chemical bond with fiber molecules.

[0061] Tests Conducted
[0062] Cleaner:
[0063] A pre-saturated or impregnated towelette was used

to wipe hard surfaces contaminated with Staphylococcus epi-
dermidis (ATCC #12228) and Escherichia coli (ATCC#
8739) respectively. Wiped surfaces showed a reduction of
99.85% against S. epidermidis and a reduction of 99.72%
against E. coli after twenty-four (24) hours relative to
unwiped surfaces (control).

[0064] Hard Surface Protectant:

[0065] Testing was conducted on laminated writing shelves
contaminated with Staphylococcus epidermidis (ATCC
#12228). Treated surfaces showed reductions of 94.4% and
80.4% against S. epidermidis after twenty-four (24) hours,
while untreated surfaces (control) showed no reduction.
[0066] Printed coatings (Papers):

[0067] Medical papers treated with the surface treatment
agent were tested against Escherichia coli (ATCC25922) and
Pseudomonas  aeruginosa (ATCC27853) respectively.
Treated medical papers showed a reduction of 99.99% after
twenty-four (24) hours, while non treated medical papers
(control) showed no reduction.

[0068] Printed coatings (Cartons):

[0069] Cartonsof2.5cmx2.5 cmarea were treated with one
layer of the film-forming agent and tested against Escherichia
coli  (ATCC25922) and Pseudomonas aeruginosa
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(ATCC27853) respectively. Treated cartons showed reduc-
tions of 99.99% against E. coli and P. aeruginosa after
twenty-four (24) hours, while non-treated cartons (control)
showed no reduction.

[0070] Textiles:

[0071] Textiles in a variety of products were tested: Mili-
tary cotton socks, Black Acrylic Socks, White Cotton Socks,
Tan Cotton Socks, Black Acrylic/Polyester Socks, Green
Cotton Socks, Wool Socks, Black Cotton Socks, Yellow Spun
Polyester Socks, White Cotton Pillowcase, Green Polyester
Knit, Cotton Nylon Headwear, Black Polyester Socks, Black
Polyester Fabric, and Military Blue Polyester Shirts. These
textiles were tested against Staphylococcus —aureus
(ATCC6538), Klebsiella Pneumoniae (ATCC4352), and C.
albicans (ATCC10231) using a sample size of 48+1 mm
diameter containing one layer of the film-forming agent. A
reduction of 99.99% was observed all after 0, 15, 30 and 50
washes relative to untreated material.

[0072] Textiles such as Blue Mattress Ticking Fabric, Poly-
ester Seat Cover, Shoes Liner and Polyester Yarn showed
99.99% reduction of microbes after twenty-four (24) hours
treatment (zero (0) washes) relative to untreated material.
[0073] Itis to be noted that the textile tests were performed
using Letheen Broth developed as a subculture medium for
the neutralization of quaternary ammonium compounds and
other preservatives in disinfectant testing.

[0074] While embodiments described above include cop-
per and silver nanoparticles in combination and a particular
ratio, variations are possible. For example, the copper and
silver particles may be provided in different ratios, or copper
may be provided alone or in combination with other suitable
oxidizable antimicrobial particles. Similarly, silver may be
provided along or in combination with other suitable oxidiz-
able antimicrobial particles. Other suitable oxidizable anti-
microbial particles include particles of metals such as zinc,
titanium and gold. Furthermore, while metals of the sort
described above tend to readily create antimicrobial ions due
to ready loss of electrons, other inorganic materials that work
substantially the same way to produce substantially the same
result, perhaps with faster or slightly slower emission of such
antimicrobial ions, may be employed.

[0075] It will also be understood that while circles in the
figures depict spherical nanoparticles, nanoparticles of difter-
ent shapes, such as rods, triangles, spheres, and so forth, may
be used.

[0076] Although embodiments have been described with
reference to the drawings, those of skill in the art will appre-
ciate that variations and modifications may be made without
departing from the spirit and scope thereof as defined by the
appended claims.

1. A surface treatment composition comprising:

a surface treatment agent; and

an antimicrobial mixture comprising oxidizable antimicro-

bial particles distributed throughout a film-forming
agent.

2. The surface treatment composition of claim 1, wherein
the oxidizable antimicrobial particles are uniformly distrib-
uted throughout the film-forming agent.

3. The surface treatment composition of claim 1, wherein
the oxidizable antimicrobial particles are nanoparticles.

4. The surface treatment composition of claim 3, wherein
the nanoparticles are metal nanoparticles.

5. The surface treatment composition of claim 4, wherein
the nanoparticles are selected from the group consisting of:
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silver nanoparticles, copper nanoparticles, zinc nanopar-
ticles, titanium nanoparticles, gold nanoparticles, and com-
binations thereof.

6. The surface treatment composition of claim 4, wherein
the nanoparticles comprise one or more of: silver nanopar-
ticles, copper nanoparticles, zinc nanoparticles, gold nano-
particles, titanium nanoparticles.

7. The surface treatment composition of claim 4, wherein
the nanoparticles comprise silver nanoparticles and copper
nanoparticles.

8. The surface treatment composition of claim 7, wherein
the nanoparticles comprise a 1:30 ratio by weight of copper
nanoparticles to silver nanoparticles.

9. The surface treatment composition of claim 8, wherein
the copper nanoparticles have a diameter of about 100
nanometres.

10. The surface treatment composition of claim 8, wherein
the silver nanoparticles have a diameter of about 100 nanome-
tres.

11. The surface treatment composition of claim 1, wherein
the film-forming agent forms a polymeric film on the surface
when the surface treatment composition is applied to a sur-
face.

12. The surface treatment composition of claim 11,
wherein the film-forming agent comprises acrylic acid.

13. The surface treatment composition of claim 1, wherein
the film-forming agent comprises silicone, wherein the sili-
cone further functions as at least one of: a sealant, a pro-
tectant.

14. The surface treatment composition of claim 13,
wherein the film-forming agent further comprises a rewetting
agent.
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15. The surface treatment composition of claim 14,
wherein the rewetting agent is dimethyl ethanol amine
(DMEA).

16. The surface treatment composition of claim 1, wherein
the surface treatment agent comprises a surface cleaning
agent.

17. The surface treatment composition of claim 16,
wherein the surface cleaning agent comprises isopropyl alco-
hol.

18. The surface treatment composition of claim 16,
wherein the surface cleaning agent comprises water, isopro-
py! alcohol, surfactant and citrus terpenes.

19. The surface treatment composition of claim 1, wherein
the surface treatment agent comprises at least one of: a sur-
face polishing agent, a surface protectant.

20. The surface treatment composition of claim 1, wherein
the surface treatment agent comprises at least one of: paraffin
wax, polyethylene wax.

21. The surface treatment composition of claim 1, wherein
the surface treatment agent comprises a surface sealant.

22. The surface treatment composition of claim 1, wherein
the film-forming agent forms a substantially transparent film.

23. The surface treatment composition of claim 1, further
comprising:

a transient component comprising the surface treatment

agent; and

a residual component comprising the antimicrobial mix-

ture.

24-38. (canceled)



