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ACIDIC HARD-SURFACE ANTIMICROBIAL CLEANER

RELATED APPLICATION(S)
Not applicable.

FEDERALLY SPONSORED RESEARCH OR DEVELOPMENT
Not applicable

BACKGROUND OF THE INVENTION

Technical Field

This invention relates to aqueous liquid cleaning and antimicrobial compositions -
which leave a low residue of material on the surface to be cleaned. The compositions of
the present invention contain a synergistic combination of specific amounts of certain or-
ganocarboxylic acids and sparingly water-soluble monohydric aliphatic alcohol solvents,
such as benzy! alcohol and certain low molecular weight glycol ethers. Anionic sulfated

or sulfonated surfactants and co-solvents are also included in the preferred compositions.

Background Art

Eliminating pathogenic micro-organisms on various surfaces, especially hard sur-
faces where such organisms may stay active for relatively long periods of time, continues
to be a desire of consumers. Traditionally, quaternary ammonium compounds, high levels
of certain alcohols, and oxidizing agents have been used in anti-microbial household
cleaning products. Disadvantages of utilizing these types of agents include their tendency
to cause eye and skin irritation, unpleasant odor, high levels of volatile organic compounds
(VOC’s), and potential surface damage effects. Some types of hard surfaces, notably glass,
glazed ceramic, and polished metal present an additional problem for cleaning and disin-
fecting. The visible appearance of these surfaces after cleaning is negatively affected by

residues lell on the surface by the cleaning composition, even after wiping by the user.
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Rinsing the surface with fresh water after cleaning would help remove these unsightly
residues, but this step adds additional work to the cleaning process. Thus, there exists a
need for cleaning and disinfecting compositions which can be used on various hard sur-
faces, especially glass, glazed ceramic, and polished metals, without leaving unsightly
residues. Additionally, it is advantagcous that such compositions are comprised largely of
water, avoiding the use of large amounts of alcohols such as ethanol or isopropanol for
rcasons of cost, safety, and minimization of formulation VOC’s.

Certain acids are known to have antimicrobial properties and are recognized as an-
timicrobial agents by governmental agencies such as the United States Environmental
Protection Agency. For example, using the National Pesticide Information Retrieval Sys-
tem (Center for Environmental and Regulatory Information Systems, Purdue University,
West Lafayette, Indiana), one can search a database of current US EPA disinfectant regis-
trations. Such a search will indicate that substances such as citric acid, hydrochloric acid,
lactic acid, phosphoric acid, propionic acid, and sulfuric acid are EPA recognized antimi-
crobial actives.

Many current anti-bacterial acid compositions in food and industrial sanitizing ap-
plications tend to utilize dilutable conceﬁtrates, some of which employ strong acids such
as hydrochloric, phosphoric, organophosphonic, sulfuric, or organosulfonic acids. How-
ever, the use of cleaning compositions containing strong acids, especially phosphorous-
containing acids, is undesirable for the formulation of household cleaning products for
consumer use. Weak organic acids are desirable, such as lactic acid and citric acid, and are
recognized by the United States Environmental Protection Agency as antimicrobial ac-
tives. Because they are weak acids, they are generally safer to use than mineral acids, both
for the user and the surfaces to which they are applied. However, these acids generally do
not have strong antimicrobial properties when used by themselves at low levels in aqueous
solutions. Ideally, a second agent must be employed in combination with low levels of
such weak acids, such that this second agent enhances the antimicrobial activity of the
composition and also does not contribute to unsightly residue left on the surface after

cleaning.
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It is also known that certain acid-anion surfactant combinations can be used to
formulate anti-microbial cleaners and surface treatments. For example, acid-anionic sani-
tizers have been successfully used in various industrial antimicrobial applications, such as
in the food processing equipment and dairy industries. Non-volatile surfactants are used in
these formulations, and therefore will remain on the surface to some extent once applied,
unless rinsed away with clean water. Optimum efficacy is usually obtained at a pH of 3
or less. To avoid corrosion problems, and to minimize safety concerns, a pH range of
from about 2 to 3 is preferred, which also provides some cleaning efficacy against low to
moderate levels of hard-water soiling or qutting.

The prior art includes many compositions for cleaning hard surfaces, some of
which include acidic antibacterial, or antimicrobial, components. Among these, U.S. Pat-
ent No. 3,969,258, of Carandang, et al, teaches low foaming acid sanitizer compositions
containing anionic surfactants which normally exhibit high-foaming characteristics. A
foam suppressant combination of a C; to C,g aliphatic alcohol, or a C, to C;, alkyl phenol,
and a polyvalent metal salt is present, and additional solubilizing glycols and alcohel may
also be present. The reference, however, indicates that a pH of below 3.5 is necessary to
achieve the desired result, and while weaker acids such as citric acid may be used, a
stronger acid is normally used in combination therewith to achieve the pH desired.

Ramachandran, in U.S. Patent No. 3,915,633, teaches a pre-wash combination
utilizing as its primary active ingredient an organic acid capable of complexing stain-
forming metallic ions in soil on a fabric. The organic complexing acid is selected from
citric acid, succinic acid, tartaric acid, maleic acid, fumaric acid, and mixtures thereof, in
concentrations of from 1 to 20 percent. '

Baker et al, in U.S. Patent No. 4,690,779, teach a substantially non-sireaking, hard
surface aqueous cleaning composition comprising from about 0.05% to 25.0% surfactant;
from about 0.05% to 25.0% of an unbranched straight chain polymer of molecular weight
less than 5000; from about 0.05% to 25.0% of an aqueous solvent; from about 0.05% to
25% builder; and the remainder water. Thus, the cleaner of this reference comprises a sur-

factant, a polymer, a solvent, and a huilder, in addition to water.
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A liquid hard surface cleaner having disinfectancy, comprising pine oil and organic
oil soluble acids at an acid pH, is taught by Spaulding, ez a/, in U.S. Patent No. 4,867,898.
The reference teaches the use of organic oil soluble acids such as benzene carboxylic acids
or hydroxy carboxylic acids, in combination with the pine oil and optional detergent
agents.

Brown-Skrobot, et al, in U.S. Patent Number 4,975,217, teach germicidal compo-
sitions for direct application to human skin, including an organic acid and a surfactant as
active agents, and optionally also use an alcohol. The composition is intended for use in
lotions and sprays, as well as in cleansers.

Eggensperger, et al, in U.S. Patent Number 5,122,541, teach an aqueous surface
disinfectant composition comprising as essential components a mixture of ethyl alcohol
and isopropyl alcohol, a mixture of anionic surfactants, and a pH modifying agent to pro-
vide a pH from about 2 to 6, or from about 8 to 12.

In U.S. Patent No. 5,436,008, Richter et al. teach that a microbial composition
comprising a major portion of carrier and an effective sanitizing amount of octanoic acid
or octanoic acid derivatives, and a sulfur containing compound, may be used for dairy
farms, food and beverage processing plants, kitchens, food serving establishments, and for
general utility in domestic househalds.

In addition to the above, U.S. Patent No. 5,750,482, of Cammings, teaches a non-
streaking glass cleaning composition comprising an ethylene glycol monohexyl ether, a
surfactant, an organic cosolvent comprising a mixture of a low boiling organic cosolvent -
and a high boiling organic cosolvent, a builder, and water, said composition effective in a

pH range from about 3.5 to about 11.5 as a glass cleaning composition.
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Brief Summary of the Invention

According to a first aspect, the present invention provides a low residue
antimicrobial aqueous cleaning composition in the form of a sanitizing solution that is
essentially free of oxidizing agents, comprising:

from about 0.01 to about 0.4 weight percent of at least one organocarboxylic acid
having an ionization constant of from about 1 x 10° to about 1 x 10° in water at 25°C,
wherein the acid is selected from the group consisting of lactic acid and glycolic acid;

wherein the pH of the composition is from about 2 to about 4 at 25°C , and said
composition further comprises less than 0.3% by weight of anionic surfactant if anionic
surfactant is present, and from about 0.25 to about 5 weight percent of a sparingly soluble
monohydric solvent selected from the group consisting of aliphatic alcohols, glycol
ethers, benzyl alcohol and phenylethanol, said solvent having less than about 10 percent
by weight solubility in water at 25°C.

According to a second aspect, the present invention provides a low residue
antimicrobial aqueous cleaning composition, comprising:

from about 0.01 to about 0.4 weight percent of at least one organocarboxylic acid
having an ionization constant of between about 1 x 107 to about 1 x 10 in water at 25°C;

from about 0.25 to about 5 weight percent of a sparingly soluble monohydric
solvent selected from the group consisting of aliphatic alcohols, benzyl alcohol,
phenylethanol and glycol ethers, said solvent having less than about 10 percent by weight
solubility in water at 25°C; and

from about 0.05 to about 1 percent by weight of an alkanediol having a molecular
weight of less than 200 atomic mass units, selected from the group consisting of 1,2-
alkanediols, 1,3-alkanediols, 2,3-alkanediols and 2,4-alkanediols;

wherein said at least one organocarboxylic acid is selected from the group
consisting of citric acid, lactic acid, glycolic acid, malic acid, acetic acid, propanoic acid,
and mixtures thereof, and said monohydric solvent is a glycol ether selected from the
group consisting of R-O-CH,CH,-OH, where R is n-pentyl, n-hexyl, phenyl, or benzyl;
R'-O-(CH,CH,-0),0H, where R’ is n-hexyl, phenyl, or benzyl; R"-O-CH,CH-(CH3)OH,
where R" is n-butyl, n-pentyl, n-hexyl, phenyl, or benzyl; and R"-O-(CH,CH-(CH;3)O),H,
where R" is n-butyl, n-pentyl, n-hexyl, phenyl, or benzyl; and

wherein the pH of the composition is from about 2 to about 4 at 25°C.

[RALIBFF]07276.doc:NSS
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According to a third aspect, the present invention provides a method of sanitizing a
hard surface comprising:

exposing the surface to a low residue aqueous cleaning composition that is
essentially free of oxidizing agents comprising from about 0.05 to about 0.3 weight
percent of at least one organocarboxylic acid having an ionization constant of from about
1 x 107 to about 1 x 10™ in water at 25°C, wherein the acid is selected from the group
consisting of lactic acid and glycolic acid, wherein the pH of the composition is from
about 2 to about 4 at 25°C, and said composition further comprises less than 0.3% by
weight of anionic surfactant if anionic surfactant is present, and from about 0.25 to about
5 weight percent of a sparingly soluble monohydric solvent selected from the group
consisting of n-butanol, benzyl alcohol, phenylethanol, and glycol ethers, said solvent
having less than about 10 percent by weight solubility in water at 25°C; and

then allowing the surface to dry;

the method not including a rinsing step between the exposing step and the drying
step;

whereby the surface is sanitized.

According to a fourth aspect, the present invention provides an aqueous cleaning
solution, comprising:

from about 0.05 to about 0.3 weight percent of at least one organocarboxylic acid
having an ionization constant of from about 1 x 102 to about 1 x 10 in water at 25°C;

from about 0.25 to about 5 weight percent of a sparingly soluble monohydric
solvent selected from the group consisting of n-butanol, benzyl alcohol, phenylethanol,
and glycol ethers, said solvent having less than about 10 percent by weight solubility in
water at 25°C;

wherein said at least one organocarboxylic acid is selected from the group
consisting of citric acid, lactic acid, glycolic acid, malic acid, acetic acid, propanoic acid,
and mixtures thereof, and said monohydric solvent is a glycol ether selected from the
group consisting of R-O-CH,CH,-OH, R'-O-(CH;CH,-0),0H, R"-O-CH,CH-(CH;)OH
and R"-O-(CH,CH-(CH3)O),H, wherein R is n-pentyl, n-hexyl, phenyl, or benzyl, R'is n-
hexyl, phenyl, or benzyl and R" is n-butyl, n-pentyl, n-hexyl, phenyl, or benzyl;

from about 0.05 to about 1 percent by weight of an alkanediol having a molecular
weight of less than 200 atomic mass units, selected from the group consisting of 1,2-
alkanediols, 1,3-alkanediols, 2,3-alkanediols, and 2,4-alkanediols;

wherein the pH of the composition is from about 2 to about 4 at 25°C.

[RALIBFF]07276.doc:NSS
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According to a fifth aspect, the present invention provides an aqueous composition

comprising from about 0.15 to about 0.25 weight percent lactic acid, from about 0.25 to
about 1.0 weight percent ethylene glycol n-hexyl ether, from about 0.5 to about 5 weight
percent diethylene glycol ethyl ether, less than about 0.1 weight percent sodium
dodecylbenzenesulfonate, less than about 5 weight percent iso-propanol, and less than
about 0.5 weight percent hexylene glycol, said composition having a pH of from about 2
to about 4 at 25°C.

According to a sixth aspect, the present invention provides an aqueous solution,
comprising:

from 0.17 to 0.21 weight percent lactic acid;

from 0.60 to 0.85 weight percent of ethylene glycol n-hexyl ether;

from 0.75 to 1.30 weight percent diethylene glycol ethyl ether;

from 0.08 to 0.09 weight percent sodium dodecylbenzenesulfonate;

less than 5 weight percent isopropanol; and

from 0.25 to 0.325 weight percent hexyene glycol;

said solution having a pH of from 2 to 4 at 25°C.

According to a seventh aspect, the present invention provides a premoistened wipe
comprising a fabric moistened with a liquid cleaning composition comprising about 0.15
to about 0.25 weight percent lactic acid, from about 0.25 to about 1.0 weight percent
diethylene glycol ethyl ether, from about 0.01 to about 0.1 weight percent sodium
dodecylbenzenesulfonate, less than about 5 weight percent iso-propanol, and less than
about 0.5 weight percent hexylene glycol, said composition having a pH of from about 2
to about 4 at about 25°C.

According to an eighth aspect, the present invention provides a premoistened wipe
comprising a fabric moistened with a liquid cleaning composition comprising about 0.05
to about 0.3 weight percent of an organocarboxylic acid selected from the group
consisting of lactic acid, citric acid, and glycolic acid, and from about 0.25 to about 5.0
weight percent of a sparingly water soluble moﬁohydﬁc solvent selected from the group
consisting of ethylene glycol n-pentyl ether, ethylene glycol n-hexyl ether, diethylene
glycol n-hexyl ether, ethylene glycol phenyl ether, and benzyl alcohol, said composition
having a pH of from about 2 to about 4 at about 25°C.

[RALIBFF]07276.doc:NSS
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According to a ninth aspect, the present invention provides a premoistened wipe

comprising a fabric moistened with a liquid cleaning composition, the liquid cleaning
composition comprising:

from 0.17 to 0.21 weight percent lactic acid;

from 0.60 to 0.78 weight percent of ethylene glycol n-hexyl ether;

from 0.75 to 1.30 weight percent diethylene glycol ethyl ether;

from 0.08 to 0.09 weight percent sodium dodecylbenzenesulfonate;

less than 5 weight percent isopropanol;

from 0.25 to 0.325 weight percent hexylene glycol; and

from 0.05 to 1 percent by weight of an alkanediol having a molzcular weight of less
than 200 atomic mass units;

said composition having a pH of from 2 to 4 at 25°C.

According to a tenth aspect, the present invention provides a premoistened wiping
cloth, comprising a fabric substrate impregnated with a liquid loading of from 100 to 500
percent by weight of liquid cleaner per unit weight of cloth, said clzaner comprising an
aqueous solution comprising:

about 0.21 weight percent lactic acid;

about 0.85 weight percent ethylene glycol n-hexy! ether;

about 0.75 weight percent diethylene glycol n-butyl ether;

about 3.5 weight percent isopropanol;

about 0.30 weight percent hexylene glycol;

about 0.08 weight percent dodecylbenzene sulfonic acid; and

the balance water;

wherein the pH of the composition is from 2 to 4 at 25°C.

To minimize expense and possible visible detrimental effects of antimicrobial
compositions on surfaces to be treated, it is desirable to minimize the amount of
antimicrobial agent left on a surface after cleaning, while still retaining efficacy against
pathogenic micro-organisms, such as Staphylococcus aureus and Kiebsiella pneumoniae.
For acid-based biocidal chemistries to be used by consumers, it is also desirable to
maintain an effectively acidic pH regime (about pH 4 or below), without being so
strongly acidic as to present a hazard to the user. As will be explaned in greater detail
below, we have found that a combination of weakly acidic organocarboxylic acids and

select volatile low molecular weight monohydric alcohol solvents provides a biocidal

[RALIBFF]07276.doc:NSS
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composition that is effective against a broad range of micro-organisms. In the

preferred embodiment of this mvention, low levels of anionic sulfated or sulfonated
surfactant are also employed to improve the wetting and cleaning of soiled surfaces, and
further enhance the biocidal properties of the composition. Co-solvents are also included
in the preferred embodiment of this invention, to further improve the cleaning and
evaporative properties of the invention. Such compositions werz found to provide
virtually no unsightly residues on cleaned surfaces, without the necessity of rinsing with
fresh water after use.

Accordingly, an object of this invention is to provide a novel antimicrobial cleaning
solution utilizing reduced concentrations of residual antimicrobial actives.

An additional object of this invention is to provide novel hard surface cleaning
compositions that provide effective antimicrobial properties without leaving high levels
of unsightly residue on the cleaning surface.

A third object of this invention is to provide novel hard surface cleaning
compositions that provide effective acid-based antimicrobial chemistries in a pH regime
which is generally regarded as safe for consumer household use.

A further object is to provide a method of reducing microbial pathogens from a
surface while cleaning the surface without leaving highly visible deposits on the surface.

Tt has now been discovered that the use of low levels of select organocarboxylic

acids and specific volatile monohydric alcohol solvents provides a cleaning composition

[RALIBFF]07276.doc:NSS
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with superior antimicrobial properties compared to formulations containing only similar
levels of organocarboxylic acid. Preferred compositions also contain very low levels of
anionic sulfated or sulfonated surfactants to improve formulation wetting and cleaning
properties on soiled surfaces and to further enhance biocidal activity. Co-solvents are also
included in the preferred embodiment of this invention, to further improve the cleaning
and cvaporative propertics of the invention. Moreover, when these compositions are used
as cleaners on hard surfaces, they leave virtually no unsightly residue upon wiping and
drying.

This invention is directed to an antimicrobial cleaning composition comprising
from about (.01 to about 0.4 percent by weight of at least one organocarboxylic acid se-
lected from those having an ionization constant of from about 1 x 10 to about 1 x 107 in
water at 25 °C, wherein the pH of the composition is from about 2 to about 4 at 25 °C. In
addition, the composition of the invention contains from about 0.25 percent to about 5 per-
cent by weight of at least one sparingly water-soluble, volatile monohydric alcohol solvent
selected from the group consisting of aliphatic alcohols or a glycol ether.

In a preferred mode, the inventive composition also contains from about 0.01 to
about 0.3 percent by weight of at least one anionic sulfated or sulfonated surfactant sc-
lected from the group consisting of alkyl sulfates, alkyl sulfonates, and aryl sulfonates
with alkyl or aryl substituents.

In another preferred mode of the invention, the composition also contains from
about 0.5 to about 10 percent by weight of at lcast onc low molccular weight monohydric
alcohol co-solvent which is completely miscible with water at 25°C.

In yet another preferred mode of the invention, the composition contains from about 0.05
to 1 percent by weight of a 1,2-alkanediol, a 1,3-alkanediol, a 2,3-alkane diol, or a 2,4-
alkane diol, such diols having a molecular weight of less than 200 atomic mass units.

Other objects, advantages, and features of the present invention shall be apparent to

one of skill in the art after review of the specifications and claims.

12-
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DETAILED DESCRIPTION OF THE INVENTION

This invention is directed towards a low residue antimicrobial cleaning composi-
tion consisting of at least one organocarboxylic acid, comprising from about 0.01 to about
0.4 percent by weight of an aqueous solution. The organocarboxylic acid is selected from
the group consisting having an ionization constant of from about 1 x 107 to about 1 x 107
in water at 25 °C, wherein the pH of the composition is from about 2 to about 4 at 25 °C.
It is also believed that this pH range provides some cleaning efficacy against low to mod-
erate levels of hard-water (mineral soil) stains.

Exemplary organocarboxylic acids include citric acid, lactic acid, glycolic acid,
gluconic acid, glucoheptonic acid, malic acid, malonic acid, glutaric acid, succinic acid,
adipic acid, formic acid, oxalic acid, acetic acid, propanoic acid, benzoic acid, phthalic
acid, and mixtures thereof. Other suitable organocarboxylic acids include low molecular
weight polymeric organocarboxylic acids (molecular weight average, M, below about
60,000 atomic mass units) such as poly(acrylic acid) and poly(maleic) acid homopolymers
and copolymers. Examples include Goodrite K-7058® available from BF Goodrich Spe-
cality Chemicals, and Belclene 901® available from FMC Corporation.

Preferably, the composition contains between from about 0.05 to 0.3 percent by
weight of an acid selected from the group consisting of citric acid, lactic acid, glycolic
acid, malic acid, acetic acid, propanoic acid, and polymeric acids with molecular weight
averages from about 1000 to about 10,000 atomic mass units, and mixtures thereof.

The inventive composition also contains from about 0.25 percent to about 5 per-
cent by weight of at least one sparingly water-soluble, volatile monohydric alcohol solvent
selected from the group consisting of aliphatic alcohols or a glycol ether. The term “spar-
‘ingly water soluble” is defined as having less than about 10 percent by weight solubility in
water at 25°C. Exemplary solvents include n-butanol, benzyl alcohol, phenylethanol, and
glycol ethers selected from the group consisting of

(1)  R-O-CH,CH,-OH, where R is n-pentyl, n-hexyl, phenyl, or benzyl;

(2) R’-O-(CH,CH,-0),0H, where R’ is n-hexyl, phenyl, or benzyl;

13-
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(3) R-0-CH,CH-(CH,)OH, where R” is n-butyl, n-pentyl, n-hexyl, phenyl, or

benzyl; and

4 ”-Q(CH,CH-(CH,)O),H, where R” is n-butyl, n-pentyl, n-hexyl, phenyl,

or benzyl.
Thus, in accordance with the above, the preferred solvent is an ethylene or diethylenc gly-
col ether wherein R comprises n-pentyl, n-hexyl, phenyl, or benzyl, and R’ comprises n-
hexyl, phenyl, or benzyl; or a propylenc or dipropylene glycol ether wherein R” com-
prises n-butyl, n-pentyl, n-hexyl, phenyl, or benzyl. Preferably, the inventive composition
contains from about 50 to about 95 percent by weight of the solvent required to achieve
it’s maximum solubility in water at 25°C.

A preferred mode of this invention is directed to an antimicrobial composition
comprising from about 0.01 to about 0.3 percent by weight of at least one anionic surfac-
tant selected from the group consisting of:

)] linear C; to C, alkyl sulfates;

(ii)  Cyto C,4alkyl sulfonates

(i) Csto Cy; alkyl benzenesulfonates;

(iv)  Csto Cy,alkyl diphenyloxide disulfonates; and

(v)  C,to Cy alkylated naphthalene sulfonates.

The anionic surfactant is preferably an alkyl sulfate such as sodium lauryl sulfate (herein-
after “SLS”), an alkyl benzene sulfonate such as sodium dodecyl benzene sulfonate (here-
inafter “SDBS™), or mixtures thereof. Other preferred anionic surfactants include diso-
dium dodecyldiphenyloxide disulfonates such as those sold under the tradename Dowfax
2A1® from The Dow Chermical Company, or sodium n-octylsulfonate such as Bioterge
PAS-8® from the Stepan Company.

Most preferably, the anionic surfactant is selected from those utilizing an alkali
metal or ammonium cation, due to their relatively low cost. The most preferable alkali
metal is sodium because of the widespread commercial availability and low cost of the so-
dium salts of these anionic surfactants. The acid forms of the aryl sulfonate anionic sur-
factants may also be employed. Preferred examples include dodecylbenzene sulfonic acid

and dodecyldiphenyloxide disulfonic acid, such as those sold under the tradename Bio-
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s0ft®S-100 from the Stepan Company or Dowfax 2A0® from The Dow Chemical Com-
pany.

Completely water miscible monohydric volatile co-solvents are included in these
aqueous solutions by the addition, for example, of ethyl or propyl alcohol or completely
water soluble glycol ethers. These solvents are employed to enhance the cleaning and
evaporative properties of the compositions. Exemplary volatile solvents include ethyl and
propyl alcohols, and glycol ethers selected from the group consisting of the following for-
mulae:

(@  R-O-CH,CH,-OH, where R is ethyl, propyl, or butyl

(b) R’-O-(CH,CH,-0),0H, where R’ is ethyl, propyl, butyl, or pentyl

©) R**-O- CH,CH-(CH,)OH, where R*’ is methyl, ethyl, or propyl

d  R”-0-(CH,CH-(CH;)O),H, where R*’" is methyl or ethyl
Exemplary glycol ethers include diethylene glycol mono-ethyl ether, available under the
tradename Carbitol® from Union Carbide Corp.; and dipropylene glycol methyl ether,
available under the trade name Dowanol DPM® from The Dow Chemical Company.
When employed, one or more co-solvents are typically present in a total amount ranging
from about 0.5 to about 10 percent by weight; preferably about 1 to about 5 percent by
weight of the solution.

The preferred mode of this invention may also contain low levels of a 1,2-
alkanediol, a 1,3-alkanediol, a 2,3-alkanediol, or a 2,4-alkanediol, such diols having a
molecular weight of less than 200 atomic mass units. Exemplary diols include 1,2-
propanediol, 2-methyl-2 4-pentanediol, and 1,2-octanediol. When employed, the diols are
typically present in an amount from about 0.05 to about 1 percent by weight; preferably
about 0.1 to about 0.5 percent by weight of the solution. The inclusion of the above al-
lkane-diols improves the cleaning and evaporative properties of the invention.

The inventive solution can be aqueous or non-aqueous. Agueous solutions are
most preferred. The aqueous solution of this invention will generally contain an amount
of water in the range from about 85 to about 99 percent and preferably, from about 90 to

about 98 percent by weight.
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Other additives known in the cleaning and disinfecting arts may be included in the
inventive solution. Such additives include, for example, wetting agents (i.e. fluorosurfac-
tants), colorants, fragrances, preservatives and stabilizers.

Additionally, this invention is also directed to a method of cleaning with simulta-
neously reducing the microbial contamination present on a surface by the application of
the composition to the substrate by wiping, mopping, spraying, misting, dripping, or the
like. The method may comprisc a single step of applying the solution onto the substrate
without direct physical removal, or may comprise both application and removal steps such
as spraying followed by wiping with a cloth, The method may also comprise the use of a
cloth wipe substrate having been premoistened with the antimicrobial solution of the pres-

cnt invention.

Modes of Carrying Qut the Invention

The examples which follow are intended as an illustration of certain preferred embodi-
ments of the invention. The amount of a component in a composition is expressed in per-
cent by weight in an aqueous solution unless otherwise noted. In the examples which fol-

low, various substances utilized are abbreviated as follows:

LA Lactic Acid

CA Citric Acid

GA Glycolic Acid

EGPE Ethylene Glycol n-Pentyl Ether
DEGHE Diethylene Glycol n-Hexyl Ether
EPh Ethylene Glycol Phenyl Ether
BA Benzyl Alcohol

Carbitol Diethylene Glycol Ethyl Ether
DPM Dipropylene Glycol Methyl Ether
TPA Iso-propanol
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Example 1: Aqueous solubility values for select solvents

Set forth in Table 1 are the solubility of various solvents suitable for use in the pre-
sent invention, either as sparingly sotuble solvents, or as completely soluble co-solvents.

Table 1: Aqueous solubility of select solvents

Solvent Solubility in water Reference
at 20-25 °C
EGPE 34% 1
DEGHE 1.4 % 2
Eph 23% 3
BA 38% 4
Carbitol Infinite 2
DPM Infinite 3
IPA Infinite 4
References:

1. Union Carbide Corporation Product Safety Data Sheet — Pentyl Cellosolve
2. Union Carbide Corporation Glycol Ether Brochure

3. Dow Chemical Company Glycol Ethers Handbook

4. Merck Index, 11™ Edifion

Example 2: _ Sanitizing efficacy of compositions containing organocarboxylic acid

and/or sparingly soluble aliphatic alcohols or glycol ethers.

Low-residue hard surface cleaner formulations of the present invention were evalu-
ated for sanitizing efficacy under the United States Environmental Protection Agency’s
Non-Food Contact Sanitizer Test, DIS/TSS-10 (January 7, 1982). As noted in specific ex-
amples, a 30 second or 1 minute contact time using a glass slide test surface was used. As
these formulas are to be used as one-step antimicrobial cleaners, fetal bovine serum was
added to the innoculum at a concentration of 5.0 percent by weight to simulate an organic
soil load such as one would expect to find on a typical non-food contact surface prior to
cleaning.

Efficacy of the test solutions was evaluated versus Staphylococcus aureus (S.
aureus), Klebsiella pneumoniae (K. pneumoniae), and Salmonella choleraesius (S. chole-

raesius). As a control, parallel tests were conducted using a 0.01 percent solution of Tri-
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ton X-100 (isooctylphenoxyl-polyethoxyethanol with 9-10 moles of oxyethylene) in an

identical mamner as the test solutions. The results for the test solutions were compared to

the control and are reported as “Log Kill” of the test organism versus the control counts in

Table 2. A “Log Kill” of 5 means that 99.999 percent of the organism has been killed.
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Table 2
Acid & Acid-Solvent Combinations (I1-minute contact times)

Composition Formula 1 Organism Log Kill
0.10 % LA 2.8 S. aureus 2.8
0.10% CA 2.7 S. aureus 3.0
0.10 % GA 28 S. aureus 2.9
1.5 %EGPE 7.0 S. aureus 33
1.0 % DEGHE 7.0 S. aureus 3.1
1.8 % Eph 7.0 S. aureus 3.9
L5 %BA 7.0 S. aureus 2.8
2.0 % Carbitol 70 S. aureus 1.1
2.0 %DPM 70 S. aureus 16
2.0 %IPA 7.1 S. aureus 2.1
0.10% LA + 1.5 % EGPE 28 S. aureus 2353
0.10% CA + 1.5 % EGPE 2.7 S. aureus 255
0.10% GA + 1.5 % EGPE 2.8 5 aureus 233
0.10 % LA + 1.0 % DEGHE 2.8 S. aureus 4.7
0.10 % CA + 1.0 % DEGHE 27 S. aureus 4.8
0.10 % GA 1 1.0 % DEGHE 2.8 S. aureus 5.2
0.10% CA + 1.8 % EPh 2.7 S. aurens 5.4
0.10 % GA + 1.8 % EPh 2.8 S. aurens 5.1
0.10% CA +1.5 % BA 2.7 S. aureus 5.4
0.10% GA + 1.5 % BA 2.8 S. anreus 5.1
0.10% LA +2.0 % DPM 2.8 S. awreus 2.0
0.10% CA +2.0 % DPM 27 8. aureus 2.6
0.10% LA +2.0% IPA 2.8 S. awrens 28
0.10 % CA + 2.0 % IPA 2.7 S. aurevs 22
0.10 % LA +2.0 % Corbitol 2.8 S. aureus 1.6
0.10 % CA + 2.0 % Carbitol 2.7 S. aureus 13
010% LA 2.8 K. pneumoniae 2.9
0.10% CA 2.7 K. preumoniae 2.5
0.10 % GA 2.8 K. preumoniae 2.8
1.5 %EGPE 7.0 K. i 4.7
1.0 % DEGHE 70 K. pneumoniae 43
1.8 % Eph 70 K. pneumoniae 4.2
1.5 %BA 7.0 K. pneumoniae 4,1
2.0 % DPM 7.0 K. pneumoniae 1.2
2.0 %IPA 7.0 K. pneumoniae 2.1
2.0 % Carbitol 70 K. pneumoniae 1.0
0.10% LA + 1.5 % EGPE 2.8 K. pneumoniae 4.9
(.10 % CA + 1.5 % EGPE 2.7 K. pnewmoniae 2351
(.10 % GA + 1.5 % EGPE 2.8 K. preumoniae 5.1
0.10% LA + 1.0 % DEGHE 2.8 K. prnevmoniae >5.1
0.10 % CA + 1.0 % DEGHE 2.7 K. pneumoniae 235.1
0.10% LA + 1.8 % EPh 28 K. it 251
0.10% CA + 1.8 % EPh 2.7 K p 25.1
0.10%LA+1.5%BA 2.8 K. pnewmoniae 25.1
0.10% CA 1 1.5 % BA 2.7 K. pneumoniae >5.1
0.10% CA +2.0 % DPM 2.3 K. p i 2.7
0.10 % LA +2.0 % DPM 2.9 K. pneumoniae 2.3
0.10% CA + 2.0 %JPA 27 K it 2.0
0.10% LA +2.0 % [PA 2.7 K. pneumoniae 2.1
0.10 % CA + 2.0 % Carbito! 2.8 K. pnewmoniae 0.8
0.10 % LA +2.0 % Carbitol 28 K. pneumoniae 1.1

It is necessary to demonstrate a bacterial reduction of at least 99.9 percent (= 3 log)
over the parallel control count within 5 minutes in order to meet the efficacy requirements

5 established by the US Environmental Protection Agency for a sanitizer. The data shown in
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Table 2 demonstrate that the formulations of the present invention are capable of achieving
even a greater microbial reduction in significantly less time than is required to meet EPA
standards (1 minute versus 5 minutes). As shown in Table 2, the combination of certain
alcohol and glycol ether solvents with low levels of organocarboxylic acids produces a
composition of considerable antimicrobial efficacy, as seen by the enhanced biocidal effi-
cacy against S. aureus and K. preumoniae. This is demonstrated for EGPE, DEGHE,
EPh, and BA , all of which display limited solubility in water (soluble at less than 10 per-
cent by weight in water at 25°C). In contrast, carbitol, DPM and IPA are completely mis-
cible in water and have no significant antimicrobial synergy with low levels of organocar-
boxylic acids, as shown for the results against S. aureus and K. pneumoniae bacteria, when

these solvents are used at dilute concentrations in an aqueous acidic solution.

Example 3: Sanitizing efficacy of compositions containing organo-

carboxylic acid, sparingly soluble glycol ether. anionic sulfonated surfactant and ad-

ditional alcohol and glycol ether solvents

It is necessary to demonstrate a bacterial reduction of at least 99.9 percent (= 3 log)
over the parallel control count within 5 minutes in order to meet the efficacy requirements

established by the United States Environmental Protection Agency for a sanitizer.
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Table 3A
Test Compositions

Reagent Formula 1 Formula 2
Lactic acid 0.17 % 0.17 %
Sodium dodecylbenzenesulfonate 0.090 % 0.090 %
Ethylene glycol n-hexyl ether 0.60 % 0.60 %
Diethylene glycol ethyl ether 1.0 % 1.0 %
Iso-propanol 3.5% 3.5%
Hexylene glycol 0.25 % 0.25%
3M Fluorad®FC-120 Fluorosurfactant 0.005 % -0-

Table 3B
Sanitizer test results — 30 second contact times
Composition Test Organism Log Kill vs. Control

Table 3A, Formula 1 1 S. aureus 2 5-log reduction
Table 3A, Formula 1 1 K. pneumoniae > 5 log reduction
Table 3A, Formula 1 2 S. aureus 25 log reduction
Table 3A, Formula 1 2 K. pneumoniae > 5 log reduction
Table 3A, Formula 1 2 S. choleraesius 25 log reduction
Table 3A, Formula 2 1 S. aureus 2 5 log reduction

The data shown in Table 3B demonstrates that the formulations of the present in-
vention are capable of achieving even a greater microbial reduction in significantly lcss

time than is required to meet EPA standards (30 seconds versus 5 minutes).

Example 4: Evaluation of disinfectant efficacy of compositions containing organo-

- carboxylic acid, sparinglv soluble glycol ether. anionic sulfonated surfactant, and ad-

ditional alcohol and glycol ether solvents

Formulations were evaluated for disinfecting efficacy via the standard AOAC
Germicidal Disinfectant Spray Test protocol using Staphylococcus aureus, Klebsiella
preumoniae, and Salmonella choleraesius as the test organisms. A 30-second contact time
using a glass slide test surface was employed. The 5.0 percent fetal bovine serum was

added to the innoculum as the formulas are intended for use as one-step disinfectant clean-
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ers. Disinfectant results are listed as the number of failures (indicating positive microbial

presence and growth) observed for number of carriers (referred to as replicates) evaluated

for each formulation.
Table 4A
Test Compositions

Reagent Formula 1 Formula 2
Lactic acid 0.17 % 0.17 %
Sodium dodecylbenzenesulfonate 0.090 % 0.090 %
Ethylene glycol n-hexyl ether 0.60 % 0.60 %
Diethylene glycol ethyl ether 1.0 % 1.0%
Iso-propanol 3.5% 3.5%
Hexylene glycol 0.25% 0.25 %
3M Fluorad®FC-120 Fluorosurfactant 0.005 % -0-

Table 4B
} Disintectant Test Results — 30 second contact time
Composition - Test Replicates Organism Failures

Table 4A, Formula 1 1 20 S. aureus 0
Table 4A, Formula 1 1 20 K. pneumoniae 0
Table 4A, Formula 1 2 30 S. aureus 0
Table 4A, Formula 1 2 30 K. pneumoniae 0
"Table 4A, Formula 1 2 30 S. choleraesius 0
Table 4A, Formula 2 3 40 S. aureus 0

The data shown in Table 4B demonstrates that the formulations of the present in-
vention are capable of achieving disinfection performance, as measured by the standard
AOAC Germicidal Disinfectant Spray Test, in a significantly shorter contact time than is

required to meet United States EPA standards (30 seconds versus 10 minutes).

Example 5: Evaluation of visible surface residue (no rinsing or wiping).

Test formulations were sprayed onto various surfaces and allowed to drain, without
wiping or rinsing. The surfaces were then rated for the appearance of visible residue. Sur-

faces employed as coupons were:
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Clear glass plates (5 X 7 inches)

Glazed black ceramic tiles (4 X 4 inches)

Chromed steel (5 X 4.5 inches)

All coupons were pre-cleaned with Alconox ® Powdered Precision Cleanet, followed by
thorough rinsing with tap water, and  final rinsing with deionized water. The coupons
were allowed to drain and air dry in racks, inclined at 70-80° from a horizontal position,
and air dried at room temperature and ambient humidity for at least 24 hours prior to use in
the treatment and evaluation procedure.

Coupons were inclined at 70-80° from a horizontal position, and the surface thor-
oughly covered with liquid cleaner treatment by spraying from a trigger sprayer equipped
bottle. The wet treated coupons were allowed to drain and air dry in racks, inclined at 70-
80° from a horizontal position at room temperature and ambient humidity for approxi-
mately 16-20 hours prior to visual evaluation of the surface for residues. Commercial
products were used in their containers as sold. The glass coupons were treated on both
sides of the coupon, while the black ceramic tiles and chromed steel coupons were treated
only on the side having a black/chromed surface. The employed treatment solutions were
as follows:

Comet ® Homecare Bathroom Heavy Duty Cleaner with Disinfectant

Formula 409® All Purpose Cleaner

Lysol® Disinfectant Basin Tub and Tile Cleaner

Windex® Antibacterial Glass & Surface Cleaner

Inventive Formula, Example 5

Deionized water
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Table SA
Inventive Formula, Example 5
Reagent Weight %
Lactic acid 0.17 %
Sodium dodecylbenzenesulfonate 0.080 %
Ethylene glycol n-hexyl ether 0.78 %
Diethylene glycol ethyl ether 1.3%
Iso-propanol 3.5%
Hexylene glycol 0325 %
Evaluation procedure and results:
5 Treated coupons were coded without any indication as to the identity of the treat-

ment solution. Five panelists evaluated the treated coupons for the appearance of visible

residue, using a 0 to 5 scale (0.5 increments), where 0 = no visible residue, and 5 = heavy

visible residue.
10 Table 5B
Visible residue test results
Coupon TREATMENT COMPOSITION
Lysol 409 Water | Windex | Comet | Example 5
Glass
Average 5.0 4.0 0.9 3.6 2.9 04
Std Dev. 0.0 04 0.5 1.0 0.4 0.4
Black Tile
Average 4.8 3.9 0.1 1.6 4.3 0.2
Std Dev. 0.4 0.5 0.2 1.5 0.6 0.3
Chrome
Average 43 3.6 0.6 4.3 4,2 0.4
Std Dev. 03 1.2 0.4 0.4 1.1 0.2
Conclusions:
The inventive formula, example 5,0 leaves essentially no visible residue on glass,
15 ceramic or chrome surfaces, being equivalent to deionized water in appearance, and out- .

performs all the commcrcially available disinfectants/sanitizers tested.
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Example 6: Antimicrobial wipes pre-moistened with inventive solution

Table 6
Liquid Antimicrobial Composition
Reagent Formula 6
Lactic acid 021 %
Dodecylbenzene sulfonic acid 0.080 %
Ethylene glycol n-hexyl ether 0.85%
Diethylene glycol n-butyl cther 0.75 %
Iso-propanol 3.5%
Hexylene glycol : 0.30 %

The inventive solution is evenly applied to a Dexter Hydraspun® 10234 non-
woven substrate (Dexter Corporation, Windsor Locks, CT, USA) at a liquid loading of 250
% by weight (liquid to cloth substrate). The resulting moistened cloth is useful for clean-
ing a variety of hard surfaces, where antimicrobial and low rcsiduc properties are desired.
Such cloth substrates may comprise paper, woven fabrics, and non-woven fabrics, of such
commonly employed materials as cotton, nylon, polyester, cellulose, and other conven-

tional fibrous materials used in the preparation of wiping cloths. Such cloths may be pro-

‘vided with a liquid loading of from about 100 to 500 percent by weight of liquid cleaner

per unit weight of cloth.
INDUSTRIAL APPLICABILITY

The compositions of this invention are highly effective for reducing pathogenic microbes
and cleaning the multiple surfaces typically found in bathroom and kitchen areas, such as
glass, ceramic tiles, chrome, stainless steel, Formica, and other similar surfaces where
visible residue is critical to appearance. The composition can be prepared by conventional
manufacturing procésses and equipment and dispensed in packaging typically wtilized for
liquid cleaners. The compositions can also be used to prepare moistened cloth wipes hav-
ing substantial antimicrobial properties. Other variations and modifications of this inven-

tion will be obvious to those skilled in the art.
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The claims defining the invention are as follows:

l. A low residue antimicrobial aqueous cleaning composition in the form of a
sanitizing solution that is essentially free of oxidizing agents, comprising;

from about 0.01 to about 0.4 weight percent of at least one organocarboxylic acid
having an ionization constant of from about 1 x 107 to about 1 x 10° in water at 25°C,
wherein the acid is selected from the group consisting of lactic acid and glycolic acid;

wherein the pH of the composition is from about 2 to about 4 at 25°C, and said
composition further comprises less than 0.3% by weight of anionic surfactant if anionic
surfactant is present, and from about 0.25 to about 5 weight percent of a sparingly soluble
monohydric solvent selected from the group consisting of aliphatic alcohols, glycol
ethers, benzyl alcohol and phenylethanol, said solvent having less than about 10 percent
by weight solubility in water at 25°C.

2. The composition of claim 1, wherein said monohydric solvent is selected
from the group consisting of n-butanol, benzyl alcohol, and phenylethanol.

3. The composition of claim 1 or 2, wherein said monohydric solvent is a glycol
ether selected from the group consisting of R-O-CH,CH,-OH, where R is n-pentyl, n-
hexyl, phenyl, or benzyl; R'-O-(CH,CH,-0),0H, where R' is n-hexyl, phenyl, or benzyl;
R"-O-CH,CH-(CH;)OH, where R" is n-butyl, n-pentyl, n-hexyl, phenyl, or benzyl; and
R"-O-(CH,CH-(CH;)O);H, where R" is n-butyl, n-pentyl, n-hexyl, phenyl, or benzyl.

4. The composition of claim 3, further comprising from about 0.01 to about 0.3
percent by weight of an anionic surfactant selected from the group consisting of linear Cy
to Cy alkyl sulfates, Cg to Ci¢ alkyl sulfonates, Cg to Cjs alkyl benzene sulfonates, Cq to
Cis alkyl diphenyloxide disulfonates, and C, to C4 alkylated naphthalene sulfonates, and
mixtures thercof.

5. The composition of claim 4, wherein the surfactant is sclected from the group
consisting of sodium lauryl sulfate, sodium dodecylbenzene sulfonate, disodium
dodecyldiphenyloxide  disulphonate, ~ dodecylbenzene  sulfonic  acid,  and
dodecyldiphenyloxide disulfonic acid, and mixtures thereof.

6.  The composition of claim 5, further comprising from about 0.5 to about 10
percent by weight of a co-solvent selected from the group consisting of ethyl alcohol,
propyl alcohol, and completely water soluble glycol ethers.

7. The composition of claim 6, wherein said co-solvent is a glycol ether selected
from the group consisting of R-O-CH,CH,-OH, where R ethyl, propyl, or butyl, R'-O-
(CH,CH,-0),0H, where R’ is ethyl, propyl, butyl or pentyl, R"-O-CH,CH-(CH;)OH,

{RALIBFF]1318%.doc:hjg
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where R" is methyl, ethyl, or propyl, and R"-O-(CH;CH-(CH3)0),H, where R™ is methyl
or ethyl.

8. The composition of claim 6 or 7, wherein said co-solvent is selected from the
group consisting of ethylene glycol n-butyl ether, diethylene glycol mono-ethyl ether,
diethylene glycol mono-butyl ether, diethylene glycol mono-pentyl ether, propylene
glycol mono-propyl ether, dipropylene glycol mono-methyl ether, and dipropylene glycol
mono-ethy! ether.

9. The composition of any one of claims 3 to 8, further comprising from about
0.01 to about 0.3 percent by weight of an anionic surfactant selected from the group
consisting of sodium lauryl sulfate, sodium dodecylbenzene sulfonate, disodium
dodecyldiphenyloxide  disulphonate, ~ dodecylbenzene  sulfonic  acid,  and
dodecyldiphenyloxide disulfonic acid, and mixtures thereof; from about 1 to about 5
percent by weight of a co-solvent selected from the group consisting of ethyl alcohol,
propyl alcohol, and completely water soluble glyco! ethers, and from about 0.1 to about
0.5 percent by weight of an alkanediol having a molecular weight of less than 200 atomic
mass units.

10. The composition of claim 9, wherein said co-solvent is selected from the
group consisting of ethylene glycol n-butyl ether, diethylene glycol mono-ethyl ether,
diethylene glycol mono-butyl ether, diethylene glycol mono-pentyl ether, propylene
glycol mono-propyl ether, dipropylene glycol mono-methyl ether, and dipropylene glycol
mono-ethyl ether.

11. A low residue antimicrobial aqueous cleaning composition, comprising:

from about 0.01 to about 0.4 weight percent of at least one organocarboxylic acid
having an ionization constant of between about 1 x 107 to about 1 x 10 in water at 25°C;

from about 0.25 to about 5 weight percent of a sparingly soluble monohydric
solvent selected from the group consisting of aliphatic alcohols, benzyl alcohol,
phenylethanol and glycol ethers, said solvent having less than about 10 percent by weight
solubility in water at 25°C; and

from about 0.05 to about 1 percent by weight of an alkanediol having a molecular
weight of less than 200 atomic mass units, selected from the group consisting of 1,2-
alkanediols, 1,3-alkanediols, 2,3-alkanediols and 2,4-alkanediols;

wherein said at least onc organocarboxylic acid is selected from the group
consisting of citric acid, lactic acid, glycolic acid, malic acid, acetic acid, propanoic acid,

and mixtures thereof, and said monohydric solvent is a glycol ether sclected from the

[RALIBFF)13189.dog:hjg
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group consisting of R-O-CH,CH,-OH, where R is n-pentyl, n-hexyl, phenyl, or benzyl;
R'-O-(CH,CH;-0),0H, where R’ is n-hexyl, phenyl, or benzyl; R"-O-CH,CH-(CH;)OH,
where R" is n-butyl, n-pentyl, n-hexyl, phenyl, or benzyl; and R"-O-(CH,CH-(CH3)O);H,
where R" is n-butyl, n-pentyl, n-hexyl, phenyl, or benzyl; and

wherein the pH of the composition is from about 2 to about 4 at 25°C.

12. A method of sanitizing a hard surface comprising:

exposing the surface to a low residue aqueous cleaning composition that is
essentially free of oxidizing agents comprising from about 0.05 to about 0.3 weight
percent of at least one organocarboxylic acid having an ionization constant of from about
1 x 102 to about 1 x 10° in water at 25°C, wherein the acid is selected from the group
consisting of lactic acid and glycolic acid, wherein the pH of the composition is from
about 2 to about 4 at 25°C, and said composition further comprises less than 0.3% by
weight of anionic surfactant if anionic surfactant is present, and from about 0.25 to about
5 weight percent of a sparingly soluble monohydric solvent selected from the group
consisting of n-butanol, benzyl alcohol, phenylethanol, and glycol ethers, said solvent
having less than about 10 percent by weight solubility in water at 25°C; and

then allowing the surface to dry;

the method not including a rinsing step between the exposing step and the drying
step;

whereby the surface is sanitized.

13.  The method of claim 12, wherein said solvent is selected from the group
consisting of n-butanol, benzyl alcohol, and phenylethanol.

14. The method of claim 12 or 13, wherein said monohydric solvent is a glycol

cther selected from the group consisting of R-O-CH,CH,-OH, R'-O-(CH,CH,-0);0H,
R"-0-CH,CH-(CH;)OH and R"-O-(CH,CH-(CH3)O),H, wherein R is n-pentyl, n-hexyl,
phenyl, or benzyl, R' is n-hexyl, phenyl, or benzyl and R" is n-butyl, n-pentyl, n-hexyl,
phenyl, or benzyl.
15. The method of claim 14, wherein said composition further comprises from
about 0.01 to about 0.3 percent by weight of an anionic surfactant selected from the group
consisting of linear Cs to Cy alkyl sulfates, Cs to C;g alkyl sulfonates, Cg to Cy4 alkyl
benzene sulfonates, Cg to Cig alkyl diphenyloxide disulfonates, and C, to Cy¢ alkylated
naphthalene sulfonates, and mixtures thereof.

16. The method of claim 15, wherein the surfactant is selected from the group

consisting of sodium lauryl sulfate, sodium dodecylbenzene sulfonate, disodium
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dodecyldiphenyloxide  disulphonate,  dodecylbenzene  sulfonic  acid, and
dodecyldiphenyloxide disulfonic acid, and mixtures thereof.

17. The method of any one of claims 12 to 16, wherein the composition further
comprises from about 0.5 to about 10 percent by weight of a co-solvent selected from the
group consisting of ethyl alcohol, propyl alcohol, and completely water soluble glycol
ethers.

18. The method of claim 17, wherein said co-solvent is a glycol ether selected
from the group consisting of R-O-CH,CH,-OH, where R ethyl, propyl, or butyl; R'-O-
(CH,CH,-0);0H, where R' is ethyl, propyl, butyl or pentyl; R"-O-CH,CH-(CH;)OH,
where R" is methyl, ethyl, or propyl; and R"-O-(CH,CH~(CH3)O),H, where R" is methy!
or ethyl.

19. The method of any one of claims 14 to 18, wherein the composition further
comprises:

from about 0.01 to about 0.3 percent by weight of an anionic surfactant selected
from the group consisting of sodium lauryl sulfate, sodium dodecylbenzene sulfonate,
disodium dodecyldiphenyloxide disulphonate, dodecylbenzene sulfonic acid, and
dodecyldiphenyloxide disulfonic acid, and mixtures thereof; and

from about 1 to about 5 percent by weight of a co-solvent selected from the group
consisting of ethyl alcohol, propy! alcohol, and completely water soluble glycol ethers;
and

up to about 0.5 percent by weight of an alkanediol having a molecular weight of
less than 200 atomic mass units, selected from the group consisting of 1,2-alkanediols,
1,3-alkanediols, 2,3-alkanediols, and 2,4-alkanediols.

20.  An aqueous cleaning solution, comprising:

from about 0.05 to about 0.3 weight percent of at least one organocarboxylic acid
having an ionization constant of from about 1 x 102 to about 1 x 10" in water at 25°C;

from about 0.25 to about 5 weight percent of a sparingly soluble monohydric
solvent selected from the group consisting of n-butanol, benzyl alcohol, phenylethanol,
and glycol ethers, said solvent having less than about 10 percent by weight solubility in
water at 25°C;

wherein said at least one organocarboxylic acid is selected from the group
consisting of citric acid, lactic acid, glycolic acid, malic acid, acetic acid, propanoic acid,
and mixtures thereof, and said monohydric solvent is a glycol ether selected from the

group consisting of R-O-CH,CH,-OH, R'-O-(CH,CH,-0),0H, R"-O-CH,CH-(CH;)OH
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and R"-O-(CH,CH-(CH3)O),H, wherein R is n-pentyl, n-hexyl, phenyl, or benzyl, R’ is n-
hexyl, phenyl, or benzyl and R" is n-butyl, n-pentyl, n-hexyl, phenyl, or benzyl;

from about 0.05 to about 1 percent by weight of an atkanediol having a molecular
weight of less than 200 atomic mass units, selected from the group consisting of 1,2-
alkanediols, 1,3-alkanediols, 2,3-alkanediols, and 2,4-alkanediols;

wherein the pH of the composition is from about 2 to about 4 at 25°C.

21.  An aqueous composition comprising from about 0.15 to about 0.25 weight
percent lactic acid, from about 0.25 to about 1.0 weight percent ethylene glycol n-hexyl
ether, from about 0.5 to about 5 weight percent diethylene glycol ethyl ether, less than
about 0.1 weight percent sodium dodecylbenzenesulfonate, less than about 5 weight
percent iso-propanol, and less than about 0.5 weight percent hexylene glycol, said
composition having a pH of from about 2 to about 4 at 25°C.

22.  An aqueous solution, comprising:

from 0.17 to 0.21 weight percent lactic acid;

from 0.60 to 0.85 weight percent of ethylene glycol n-hexyl ether;

from 0.75 to 1.30 weight percent diethylene glycol ethyl ether;

from 0.08 to 0.09 weight percent sodium dodecylbenzenesulfonate;

less than 5 weight percent isopropanol;

from 0.25 to 0.325 weight percent hexylene glycol;

said solution having a pH of from 2 to 4 at 25°C.

23. A premoistened wipe comprising a fabric moistened with a liquid cleaning
composition comprising about 0.15 to about 0.25 weight percent lactic acid, from about
0.25 to about 1.0 weight percent diethylene glycol ethyl ether, from about 0.01 to about
0.1 weight percent sodium dodecylbenzenesulfonate, less than about 5 weight percent iso-
propanol, and less than about 0.5 weight percent hexylene glycol, said composition
having a pH of from about 2 to about 4 at about 25°C.

24. A premoistened wipe comprising a fabric moistened with a liquid cleaning
composition comprising about 0.05 to about 0.3 weight percent of an organocarboxylic
acid selected from the group consisting of lactic acid, citric acid, and glycolic acid, and
from about 0.25 to about 5.0 weight percent of a sparingly water soluble monohydric
solvent selected from the group consisting of ethylene glycol n-pentyl ether, ethylene
glycol n-hexyl ether, diethylene glycol n-hexyl ether, ethylene glycol phenyl ether, and

benzyl alcohol, said composition having a pH of from about 2 to about 4 at about 25°C.
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25. A premoistened wipe comprising a fabric moistened with a liquid cleaning
composition, the liquid cleaning composition comprising:

from 0.17 to 0.21 weight percent lactic acid;

from 0.60 to 0.78 weight percent of ethylene glycol n-hexyl ether;

from 0.75 to 1.30 weight percent diethylene glycol ethyl ether;

from 0.08 to 0.09 weight percent sodium dodecylbenzenesulfonate;

less than 5 weight percent isopropanol;

from 0.25 to 0.325 weight percent hexylene glycol; and

from 0.05 to 1 percent by weight of an alkanediol having a molecular weight of less
than 200 atomic mass units;

said composition having a pH of from 2 to 4 at 25°C.

26. A premoistened wiping cloth, comprising a fabric substrate impregnated with
a liquid loading of from 100 to 500 percent by weight of liquid cleaner per unit weight of
cloth, said cleaner comprising an aqueous solution comprising:

about 0.21 weight percent lactic acid;

about 0.85 weight percent ethylene glycol n-hexyl ether;

about 0.75 weight percent diethylene glycol n-butyl ether;

about 3.5 weight percent isopropanol;

about 0.30 weight percent hexylene glycol;

about 0.08 weight percent dodecylbenzene sulfonic acid; and

the balance water;

wherein the pH of the composition is from 2 to 4 at 25°C.

27. A low residue antimicrobial aqueous cleaning composition as claimed in
claim 1 or 11, said composition substantially as hereinbefore described with reference to
any one of the examples.

28. A process for preparing a low residue antimicrobial aqueous cleaning
composition as claimed in claim 1 or 11, said process substantially as hereinbefore
described with reference to any one of the examples.

29. A low residue antimicrobial aqueous cleaning composition prepared by the
process of claim 28.

30. A method of sanitizing a hard surface as claimed in claim 12, said method

substantially as hereinbefore described with reference to any one of the examples.

[RALIBFF)13189.doc:hjg

-31-




]

02 Feb 2006

2002246993

20

25

26

31.  An aqueous solution or composition as claimed in claim 20, 21 or 22, said
solution or composition substantially as hereinbefore described with reference to any one
of the examples.

32. A process for preparing an aqueous cleaning solution or composition as
claimed in claim 20, 21 or 22, said process substantially as hereinbefore described with
reference to any one of the examples.

33.  An aqueous cleaning solution or composition prepared by the process of claim
32.

34. A premoistened wipe as claimed in claim 23, 24, 25 or 26, said wipe
substantially as hereinbefore described with reference to any one of the examples.

35. A process for preparing a premoistened wipe as claimed in claim 23, 24, 25 or
26, said process substantially as hereinbefore described with reference to any one of the
examples.

36. A premoistened wipe prepared by the process of claim 35.

37. A composition or solution according to any one of claims 1 to 11, 20, 21, 22,
27,29, 31 or 33 when used for cleaning a surface.

38. A premoistened wipe according to any one of claims 23, 24, 25, 26, 34 or 36

when used for cleaning a surface.

Dated 1 February, 2006
S. C. Johnson & Son, Inc.

Patent Attorneys for the Applicant/Nominated Person
SPRUSON & FERGUSON
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