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METHOD FOR SANITIZING, DISINFECTING 
AND BLEACHING LAUNDRY 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

0001. This application is a divisional of U.S. patent appli 
cation Ser. No. 12/726,073, filed on Mar. 17, 2010, which is a 
continuation of U.S. patent application Ser. No. 10/754,491, 
filed on Jan. 9, 2004, now U.S. Pat. No. 7,682,403, the entire 
disclosures are incorporated herein by reference in their 
entirety. 

FIELD OF THE INVENTION 

0002 The invention is directed at a method for sanitizing, 
disinfecting and bleaching laundry, and an apparatus for treat 
ing laundry. In particular, laundry can be treated by washing 
the laundry with an antimicrobial compositionata first pH for 
effective antimicrobial efficacy, thereafter applying a deter 
gent use Solution, which may optionally contain a bleach 
activator and/or catalyst, at a second pH for removal of soil 
from the laundry, and lastly draining the antimicrobial com 
position, the detergent use solution, and the bleach activator/ 
catalyst from the laundry. This method for treating laundry 
can be provided as part of a laundry cleaning operation and 
can be utilized in industrial and commercial applications. 

BACKGROUND 

0003. In industrial and commercial laundry facilities, tex 
tile materials such as sheets, towels, wipes, garments, table 
cloths, etc. are laundered at elevated temperatures with alka 
line detergents. The alkaline detergents typically contain a 
Source of alkalinity Such as an alkali metal hydroxide, alkali 
metal silicate, alkali metal carbonate or other base compo 
nent. Additionally, the alkaline detergents typically contain 
Surfactants or other detergent materials that can enhance soil 
removal from the textile materials. The detergents can also 
contain other components such as bleaches, brightening 
agents, anti-redeposition agents, etc. that are used to enhance 
the appearance of the resulting textile materials. These deter 
gency components may also optionally be dosed separately 
from the alkaline detergent, but will all be mixed together in 
the laundry wash bath. The textile materials that have been 
treated with an alkaline detergent are typically treated with a 
commercial or industrial sour composition that contains acid 
components for neutralizing alkaline residues on the fabric to 
enhance skin compatibility. A fabric sour composition that 
provides sanitizing properties is described by U.S. Pat. No. 
6,262,013 to Smith et al. 
0004. In a conventional, industrial laundry washing facil 

ity, textile materials can be subjected to several treatment 
steps in an industrial sized laundry washing machine to pro 
vide cleaning. Exemplary treatment steps include a presoak 
step, a wash step that often occurs at a pH of about 11 to 12, 
a rinse step and/or multiple rinse steps for the removal of soil 
containing wash liquor which incrementally lower the pH, 
and a sour step that brings the final pH to about 5 to 7, and an 
extract step that often involves spinning the textiles to remove 
water. An antimicrobial composition is typically applied con 
currently with the detergent, as in an all-in-one product, or 
during the Sour step where it is afforded a minimum contact 
time in the absence of other cleaning chemicals. 
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0005 Efforts are underway to improve the industrial laun 
dry washing techniques and provide a reduction in processing 
time, cost of materials, materials consumption, energy costs, 
and water consumption. 
0006. In the instant invention, a wash process is proposed 
in which the antimicrobial compositionis dosed first, and 
given a contact time devoid of any other chemicals, followed 
by the detergent composition, alkali and optionally bleach 
activator and/or catalyst. This differs from conventional 
usage by placing the sanitizing step prior to the wash step, 
rather than following it. This new proposed wash process has 
three fundamental benefits: 1) bleach activators and/or cata 
lysts may now be used with oxygen based antimicrobial com 
position for improved stain removal and antimicrobial activ 
ity; 2) medium to long chain fatty acid antimicrobial 
composition may now be used, which may otherwise leave a 
residue on the fabric when dosed after the detergent compo 
sitions, and; 3) low acid antimicrobial compositions may now 
be used, which may be insufficient to lower the pH when used 
after a highly alkaline detergent. 
0007. Other objects, aspects and advantages of this inven 
tion will be apparent to one skilled in the art in view of the 
following disclosure, the drawings, and the appended claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0008 FIG. 1 is a perspective, partial cutaway view of a 
laundry washing machine according to the principles of the 
present invention. 
0009 FIG. 2 is a schematic diagram of the wash process of 
the present invention. 
0010 FIG. 3 is a graph depicting the results of an oxida 
tion-reduction potential (ORP) as a function of an antimicro 
bial composition concentration and pH of the present inven 
tion. 

SUMMARY OF THE INVENTION 

0011. A method for treating laundry is provided according 
to the invention. The method includes steps of washing the 
laundry with a sanitizing use solution at a pH from about 4 to 
about 9 in a laundry washing machine, and thereafter apply 
ing a detergent use solution at an alkaline pH for removal of 
soil from the laundry, and thereafter optionally applying a 
bleach catalyst to boost the bleaching component of the sani 
tizing use Solution on the laundry, and lastly draining the 
sanitizing use solution, the detergent use solution and the 
bleach catalyst from the laundry. 
0012. An oxygen-based antimicrobial use solution is pro 
vided according to the invention. The oxygen based antimi 
crobial use Solution is selected from the group consisting, of 
hydrogen peroxide, peroxycarboxylic acids, including those 
formed from medium to long chain fatty acids with reduced 
water Solubility, oxygen antimicrobial Solutions comprised of 
the above ingredients but with low acid levels and mixtures 
thereof. 
0013. A laundry washing machine is provided according 
to the invention. The laundry washing machine includes a 
drum having an interior for holding laundry, a motor con 
structed and arranged for rotating the drum, a water inlet for 
introducing water into the drum interior, a chemical inlet for 
introducing chemicals into the drum interior, a drain for 
allowing fluid to drain from the drum interior, and a process 
ing unit constructed for operating the laundry washing 
machine. The processing unit can be constructed to provide a 
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washing cycle for washing laundry with a sanitizing use Solu 
tion at a pH from about 4 to about 9, and a detergent use 
Solution and optionally a bleach activator and/or catalyst 
cycle for removing soil from the laundry and boosting the 
bleaching component of the sanitizing use Solution at an 
alkaline pH. 
0014 While multiple embodiments are disclosed, still 
other embodiments of the present invention will become 
apparent to those skilled in the art from the following detailed 
description, which shows and describes illustrative embodi 
ments of the invention. Accordingly, the detailed description 
is to be regarded as illustrative in nature and not restrictive. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

0015 So that the invention may be more readily under 
stood, certain terms are first defined and certain test methods 
are described. 
0016. It should be noted that, as used in this specification 
and the appended claims, the singular forms “a” “an and 
“the include plural referents unless the content clearly dic 
tates otherwise. Thus, for example, reference to a composi 
tion containing "a compound' includes a composition having 
two or more compounds. It should also be noted that the term 
“or is generally employed in its sense including “and/or 
unless the content clearly dictates otherwise. 
0017. The term “about, as used herein, modifying the 
quantity of an ingredient in the compositions of the invention 
or employed in the methods of the invention refers to varia 
tion in the numerical quantity that can occur, for example, 
through typical measuring and liquid handling procedures 
used for making concentrates or use Solutions; through inad 
vertent error in these procedures; through differences in the 
manufacture, source, or purity of the ingredients employed to 
make the compositions or carry out the methods; and the like. 
The term about also encompasses amounts that differ due to 
different equilibrium conditions for a composition resulting 
from a particular initial mixture. Whether or not modified by 
the term “about the claims include equivalents to the quan 
tities. All numeric values are herein assumed to be modified 
by the term “about, whether or not explicitly indicated. The 
term “about generally refers to a range of numbers that one 
of skill in the art would consider equivalent to the recited 
value (i.e., having the same function or result). In many 
instances, the terms “about may include numbers that are 
rounded to the nearest significant figure. 
0018. It should be understood that the term “laundry” 
refers to items or articles that are cleaned in a laundry washing 
machine. In general, laundry refers to any item or article made 
from or including textile materials, woven fabrics, non-wo 
ven fabrics, and knitted fabrics. The textile materials can 
include natural or synthetic fibers such as silk fibers, linen 
fibers, cotton fibers, polyester fibers, polyamide fibers such as 
nylon, acrylic fibers, acetate fibers, and blends thereof includ 
ing cotton and polyester blends. The fibers can be treated or 
untreated. Exemplary treated fibers include those treated for 
flame retardancy. 
0019. It should be understood that the term “linen' is often 
used to describe certain types of laundry items including bed 
sheets, pillow cases, towels, table linen, table cloth, bar mops 
and uniforms. The invention additionally provides a compo 
sition and method for treating non-laundry articles and Sur 
faces including hard Surfaces such as dishes, glasses, and 
other ware. 
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0020. The laundry treatment composition can provide for 
antimicrobial and bleaching treatment and can be referred to 
as the antimicrobial and bleaching composition or more sim 
ply as the treatment composition. The treatment composition 
can be provided in the form of a concentrate that is diluted 
with water to provide a use solution. The use solution can be 
used for washing articles such as laundry. 
0021. The method for treating laundry according to the 
invention can be provided as part of an overall method for 
cleaning laundry according to the invention. That is, as part of 
a laundry cleaning operation, the laundry can be treated with 
an antimicrobial and bleaching composition to provide anti 
microbial and bleaching properties. The antimicrobial prop 
erties can be characterized as sanitizing when there is a Sub 
stantial reduction of bacteria, fungi, spores, and other 
microorganisms or microorganism generating materials on a 
Surface being treated to provide a sanitized surface. A Sub 
stantial reduction refers to a reduction of at least three orders 
of magnitude and can be referred to as a three-logo reduction. 
Preferably, the reduction can be at least five orders of mag 
nitude. 

0022. The reference to “cleaning refers to at least one of 
the removal of soil, the removal of staining or the appearance 
of staining, and the reduction of a population of microbes. A 
cleaning process can include all three of the removal of Soil, 
the removal of staining or the appearance of staining, and the 
reduction of a population of microbes. 
0023 The method for treating laundry refers to the treat 
ment of laundry with an antimicrobial composition at a pH 
from about 4 to about 9 and then treatment with a detergent 
use solution and optionally a bleach activator and/or catalyst 
at a different alkaline pH, preferably at a pH from about 9 to 
about 13. The first treatment favors antimicrobial properties, 
whereas, the second treatment favors Soil removal and 
bleaching properties. In the context of the statement that a 
first treatment favors antimicrobial properties and a second 
treatment favors Soil removal and bleaching properties, it 
should be understood that the term “favors’ reflects a general 
preference for a particular activity at the identified condition 
Such as a pH environment. In general, it is expected that the 
preference refers to a speed and sufficiency that provides 
desirable results whether the operation is carried out commer 
cially or residentially. That is, antimicrobial properties is 
expected to occur Sufficiently quickly when antimicrobial 
properties are favored, and bleaching properties are expected 
to occur Sufficiently quickly when bleaching properties are 
favored. Although a particular activity may be favored in one 
environment, other activities can also occur in that environ 
ment. For example, although antimicrobial properties may be 
favored at the first treatment, it is expected that bleaching 
properties may also occur at the first treatment. Similarly, 
although the second treatment may favor bleaching proper 
ties, it is expected that a certain amount of antimicrobial 
properties may occur at the second treatment. It should be 
understood that characterizing a condition as favoring a par 
ticular activity does not require the absence of another activ 
ity at that condition. 
0024. The method for treating laundry can be provided in 
a commercial and/or industrial laundry washing facility and 
can be provided in a residential and/or home laundry washing 
machine that is programmable. Exemplary commercial and/ 
or industrial laundry washing facilities include those cleaning 
textiles for the rental, health care, and hospitality industries. 
In addition, the method for treating laundry can occur as part 
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of an operation that includes additional steps, such as, wash 
ing, rinsing, finishing, and extracting. In addition, it should be 
understood that the step of treating laundry can include, as 
part of the step, additional activities such as, for example, 
washing and finishing. 
0025. It is expected that many commercial and industrial 
laundry washing machines are capable of handling the 
method for treating laundry according to the invention. Many 
commercial and industrial laundry washing machines are 
computer programmable, and computer programs can be pro 
vided to operate the machines according to the invention. In 
addition, it is expected that machines can be made available to 
treat laundry according to the invention, and that these 
machines can be used in both industrial and commercial 
applications and in home and residential applications. In 
addition, the treatment composition can beformulated so that 
it can be used in commercial and industrial laundry washing 
machines and residential laundry washing machines that are 
in common use, and are computer programmable, without 
modification. That is, it is expected that conventional laundry 
washing machines can be used to treat laundry according to 
the invention. 
0026. An exemplary laundry washing machine is shown in 
FIG. 1 at reference number 10. The laundry washing machine 
10 can be characterized as a front loading washer. Although a 
front loading washer is shown, it should be understood that 
the principles of the invention apply to a top loading washer. 
Laundry washing machines that can be used according to the 
invention can be characterized as horizontal axis or Vertical 
axis washers depending upon the axis of rotation. The laundry 
washing machine 10 can be characterized as a horizontal axis 
washer. In addition, tunnel washers and continuous bath 
washers can be utilized according to the invention. 
0027. The laundry washing machine 10 includes a housing 
12. Within the housing 12 is provided a drum 14 that rotates 
to provide agitation between laundry and the washliquor. The 
wash liquor refers to the liquid composition in contact with 
the laundry. The wash liquor can include a detergent use 
composition, a bleaching and antimicrobial composition, a 
rinse composition, a finishing composition, etc. The drum 14 
includes an interior surface 16 for holding the laundry. A door 
18 is provided for accessing the drum 14 opening 20 to move 
laundry into and out of the laundry washing machine 10. 
0028. A motor 22 is provided for causing the drum 14 to 
rotate. A chemical feed 24 is provided for introducing chemi 
cal into the drum 14. The chemical introduced can be a deter 
gent composition, a bleaching and antimicrobial composi 
tion, a finishing composition, etc. A water inlet 26 is provided 
for introducing water into the drum 14. The water can be 
introduced through the water inlet 26 for diluting the chemi 
cal introduced through the chemical line 24. Alternatively, 
water can be combined with the chemicals to dilute the 
chemicals to provide a use composition and then introduced 
through the chemical line 24. It is expected that water will be 
introduced through the water inlet 26 at least for the purpose 
of rinsing the laundry. Additionally provided is a second 
chemical inlet 28. The second chemical inlet 28 can be pro 
vided for introducing various chemicals into the drum 14. For 
example, the second chemical inlet 28 can be used to intro 
duce a pH adjusting agent to change the pH of the composi 
tion provided within the drum 14. It should be understood that 
the second chemical inlet 28 can be considered optional. For 
example, the treatment composition can be provided so that a 
condition shift, such as a pH shift, occurs without the addition 
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of another ingredient. In addition, if the treatment composi 
tion is provided that utilizes the addition of another compo 
nent Such as a pH adjusting agent, the component can be 
introduced through the chemical line 24. 
0029. A sensor 30 can be provided for sensing the condi 
tions within the drum 14. That is, the liquorinside the drum 14 
can pass through the drum interior 16 and contact with the 
sensor 30. The sensor can report pH conditions within the 
drum 14. If desired, the sensor can report other conditions or 
additional conditions including temperature and/or concen 
tration. 
0030 The laundry washing machine 10 includes a drain 
32 and a processor 34. The processor 34 is provided for 
operating the laundry washing machine 10. The processor 34 
can be programmable to provide for operating the laundry 
washing machine 10 according to the method of the inven 
tion. In addition, the processor 34 can be provided for running 
the machine 10 and can be provided as the interface for 
dispensing. It should be understood that a processor is not a 
required component for treating laundry according to the 
invention. For example, the laundry washing machine can 
have a timer that causes the machine to move through various 
steps or operations, and the antimicrobial and bleaching treat 
ments can be provided as part of a washing or finishing step, 
or can be provided as a separate step. 
0031. The method for treating laundry according to the 
invention includes an antimicrobial treatment and a soil 
removal/bleaching treatment. The antimicrobial treatment 
will precede the steps of washing the laundry with a detergent 
use solution. There may also be moderate stain removal, i.e. 
bleaching, from the antimicrobial treatment during this step. 
In some applications, a bleach activator and/or catalyst may 
optionally be added simultaneously with detergent during the 
alkaline washing step. This will improve the bleaching per 
formance over what happens solely during the antimicrobial 
treatment step. 
0032. A schematic diagram illustrating the wash process 
of the current invention is shown in FIG.2. The laundry can be 
treated with an antimicrobial composition to provide a 
desired level microbe removal. While there may be some stain 
removal, it may be less than desired. In the context of one 
embodiment of a laundry washing operation, it is expected 
that the laundry will first undergo an antimicrobial treatment 
and then undergo a laundry washing step in the presence of a 
detergent use Solution. The detergent use Solution may 
optionally contain a bleach activator and/or catalyst which 
will further improve the stain removal compared to the anti 
microbial treatment alone. Alternatively, at least a portion of 
the detergent use solution can be drained from the laundry and 
the laundry can be rinsed to further remove the detergent use 
solution from the laundry prior to the step of treating the 
laundry with a bleach activator and/or catalyst. Various tech 
niques for washing laundry with a detergent use solution can 
be utilized according to the invention for cleaning laundry 
prior to the step of treating with a bleaching composition. The 
detergent use solution can be a neutral to highly alkaline 
detergent use solution. Various techniques for cleaning that 
include alkaline cleaning are described in United States 
Patent Application Publication No. 20030162682 that was 
filed with the United States Patent and Trademark Office on 
Aug. 28, 2003, and U.S. Pat. No. 6,194,371 that was filed on 
Feb. 7, 2001, the entire disclosures of which is incorporated 
herein by reference. Additional techniques for cleaning laun 
dry are described in U.S. application Ser. No. 10/600,091 that 
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was filed with the United States Patent and Trademark Office 
on Jun. 20, 2003, the entire disclosure of which is incorpo 
rated herein by reference. In general, it is expected that an 
alkaline wash refers to a wash that takes place at a pH at 
between about 7 and about 13, and can include a pH of 
between about 8 and about 12. 
0033. When the laundry is treated with a composition such 
as a detergent composition prior to the step of treating with 
the bleaching activator and/or catalyst, it is expected that a 
certain amount of carryoveralkalinity may occur. It should be 
understood that the phrase “carryover alkalinity” refers to the 
chemistry that is contained within the laundry (that has not 
been completely removed) that is available for the next step. 
For example, when the detergent use solution provides an 
alkaline environment, it is expected that the detergent use 
Solution will provide a certain amount of carryover alkalinity 
for a Subsequent bleaching treatment step unless all of the 
detergent use solution is removed by rinsing. By expecting a 
carryover effect, one can select the bleaching composition 
that takes advantage of the carryover effect. 
0034. When the detergent use solution includes a source of 
alkalinity, unless all of the detergent use Solution is removed 
during a rinsing step, it is expected that some amount of the 
alkalinity will remain and provide an environment during the 
treatment step that is relatively alkaline. Because many deter 
gent use solutions provide a generally alkaline environment 
and because bleaching is generally favored in an alkaline 
environment, it is expected that the step of treating with a 
bleaching composition can be provided at a pH that favors 
bleaching. Accordingly, it is possible to take advantage of the 
carryover alkalinity by providing a bleaching composition in 
an alkaline environment. 
0035. It should be understood that the pH of the bleaching 
operation can be affected as a result of alkalinity during the 
washing step or carryover of that alkalinity if the bleaching 
follows the washing step. 

Antimicrobial and Bleaching Treatment Compositions 
0036. The antimicrobial and bleaching compositions can 
be referred to as treatment compositions, and the step of 
treating using the antimicrobial and bleaching compositions 
can be referred to as the treatment steps. The treatment com 
positions, when in use, can be referred to as the treatment use 
composition or the treatment use solution. During the treat 
ment step, it is desirable to provide the treatment use compo 
sition at a pH that favors antimicrobial treatment first at a 
relatively low pH to effect a desired level of antimicrobial 
treatment and the bleaching at a higher pH in order to effect 
the desired level of bleaching through use of a bleach activa 
tor and/or catalyst which is most effective at alkaline pH. 
Moreover, in order to take advantage of the possibly carry 
over effect from a washing step that uses an alkaline detergent 
use solution, it can be advantageous to first favor an antimi 
crobial treatmentata relatively low pH, then perform a wash 
ing step with an alkaline detergent that provides the bleaching 
operation with a pH that favors bleaching. 
0037. When the antimicrobial composition is provided at a 
pH that favors antimicrobial properties, it is desirable to pro 
vide the pH at a leveland time sufficient to provide the desired 
antimicrobial effect. It can be expected that the pH will be 
provided at between about 4 to about 9. The length of time 
sufficient to provide a desired level of antimicrobial effect 
often depends on the laundry washing machine that is being 
used. In general, it is expected that sufficient antimicrobial 
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effect can occur at a time of between about 1 and about 20 
minutes, at a time of between about 2 and about 15 minutes, 
and a time of between about 3 minutes and about 10 minutes. 
Increasing the pH optionally allows the use of bleach activa 
tors and/or catalysts which are typically most effective at 
alkaline pH. The pH of the treatment composition for provid 
ing bleaching properties can be between about 9 to about 13. 
In general, it is expected that Sufficient bleaching can occurat 
a time of between about 1 and about 20 minutes, at a time of 
between about 2 and about 15 minutes, and a time of between 
about 3 minutes and about 10 minutes. 

Antimicrobial Agent 

0038. The antimicrobial composition can include an agent 
or agents that provide antimicrobial properties, exemplary 
antimicrobial agents include peroxycarboxylic acids, includ 
ing those derived from minimally soluble medium to long 
chain fatty acids, as well as peroxycarboxylic acid composi 
tions containing low acid actives and mixtures thereof. 
0039 For example, the antimicrobial composition can be a 
peroxycarboxylic acid, such as a mono- or di-peroxycarboxy 
lic acid or an ester peroxycarboxylic acid, an alkali metal salt 
including these types of compounds, or an adduct of Such a 
compound. Exemplary peroxycarboxylic acids include 
C-C peroxycarboxylic acid, salt of C-C peroxycarboxy 
lic acid, ester of C-C peroxycarboxylic acid, diperoxycar 
boxylic acid, salt of diperoxycarboxylic acid, ester of diper 
oxycarboxylic acid, or mixtures thereof. 
0040 Exemplary peroxycarboxylic acids include C-Co 
aliphatic peroxycarboxylic acid, salt of C-C aliphatic per 
oxycarboxylic acid, ester of C-Coaliphatic peroxycarboxy 
lic acid, or mixtures thereof salts of or adducts of peroxyace 
tic acid such as peroxyacetyl borate. Exemplary 
diperoxycarboxylic acids include Ca-Coaliphatic diperoxy 
carboxylic acid, salt of Ca-Coaliphatic diperoxycarboxylic 
acid, or ester of Ca-Coaliphatic diperoxycarboxylic acid, or 
mixtures thereof, and Sodium salt of perglutaric acid, of per 
Succinic acid, of peradipic acid, or mixtures thereof. Addi 
tional exemplary peroxycarboxylic acids include phthal 
imido-percarboxylic acid Such as phthalimidoperhexanoic 
acid and phthalimidoperoctanoic as described in U.S. appli 
cation Ser. No. 10/168,426 filed on Jun. 21, 2002, the entire 
disclosure being incorporated herein by reference. 
0041. The antimicrobial composition can include one or 
more carboxylic acids and one or more peroxycarboxylic 
acids with a peroxygen compound Such as hydrogen peroX 
ide, H2O. Typically, however, the composition contains one 
or more carboxylic acids, an oxidizer, and one or more per 
oxycarboxylic acids depending on equilibrium. The peroxy 
carboxylic acid material can be made by oxidizing a carboxy 
lic acid directly to the peroxycarboxylic acid material which 
is then solubilized in the aqueous compositions. Further, the 
materials can be made by combining the unoxidized acid with 
a peroxygen compound Such as hydrogen peroxide and/or 
oZone to generate the peracid in situ prior to blending the 
peroxycarboxylic acid with other constituents. This is 
described in U.S. Pat. No. 5,122,538, incorporated by refer 
ence herein. The resulting composition can be characterized 
as follows: 
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Exemplary Exemplary Exemplary 
Component Range (wt.%) Range (wt.%) Range (wt.%) 

carboxylic acid 1-80 20-60 20-40 
peroxycarboxylic acid 1-SO S-30 1O-2O 
oxidizer 1-SO S-30 5-15 

0042. A carboxylic acid is an organic acid (R-COOH) 
which contains an aliphatic group and one or more carboxyl 
groups. A carboxyl group is represented by —COOH, and is 
usually located at a terminal end of the acid. The aliphatic 
group can be a substituted or unsubstituted group. Common 
aliphatic substituents may include —OH, -OR, NO. 
halogen, and other Substituents common on these groups. An 
example of a simple carboxylic acid is acetic acid, which has 
the formula CHCOOH. A peroxycarboxylic acid is a car 
boxylic acid which has been oxidized to contain a terminal 
—COOOH group. The term peroxy acid is often used to 
represent a peroxycarboxylic acid. An example of a simple 
peroxy acid is peroxyacetic acid, which has the formula 
CHCOOOH. 
0043. The peroxycarboxylic acid can be formulated by 
combining a monocarboxylic acid, such as acetic acid, with 
an oxidizer Such as hydrogen peroxide and/or OZone. The 
result of this combination is a reaction producing a peroxy 
carboxylic acid, Such as peroxyacetic acid, and water. The 
reaction follows an equilibrium in accordance with the fol 
lowing equation: 

HO+CHCOOHCHCOOOH+HO 

0044) wherein the pK is 1.7. 
0045. The importance of the equilibrium results from the 
presence of hydrogen peroxide, the carboxylic acid and the 
peroxycarboxylic acid in the same composition at the same 
time. Because of this equilibrium, a mixture of carboxylic 
acid and peroxycarboxylic acid can be combined in water 
without adding hydrogen peroxide. If permitted to approach 
equilibrium, the mixture will evolve hydrogen peroxide. This 
combination provides enhanced sanitizing with none of the 
deleterious environmental or organoleptic effects of other 
sanitizing agents, additives, or compositions. 
0046 Carboxylic acids have the formula R COOH 
wherein the R may represent any number of different groups 
including aliphatic groups, alicyclic groups, aromatic groups, 
heterocyclic groups, all of which may be saturated or unsat 
urated. Carboxylic acids also occur having one, two, three, or 
more carboxyl groups. Aliphatic groups can be further differ 
entiated into three distinct classes of hydrocarbons. Alkanes 
(or paraffins) are saturated hydrocarbons. Alkenes (or olefins) 
are unsaturated hydrocarbons which contain one or more 
double bonds and alkynes (or acetylenes) are unsaturated 
hydrocarbons containing one or more highly reactive triple 
bonds. 

0047 Alicyclic groups can be further differentiated into 
three distinct classes of cyclic hydrocarbons. Cycloparaffins 
are Saturated cyclic hydrocarbons. Cycloolefins are unsatur 
ated cyclic hydrocarbons which contain one or more double 
bonds while cycloacetylenes are unsaturated cyclic hydrocar 
bons containing one or more highly reactive triple bonds. 
Aromatic groups are defined as possessing the unsaturated 
hydrocarbon ring structure representative of benzene. Het 
erocyclic groups are defined as 5 or 6 member ring structures 
wherein one or more of the ring atoms are not carbon. An 
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example is pyridine, which is essentially a benzene ring with 
one carbon atom replaced with a nitrogen atom. 
0048 Carboxylic acids have a tendency to acidify aqueous 
compositions in which they are present as the hydrogenatom 
of the carboxyl group is active. Moreover, the carboxylic acid 
constituent within the invention maintains the composition at 
an acidic pH. The composition of the invention can utilize 
carboxylic acids containing as many as 10 carbon atoms. 
Examples of Suitable carboxylic acids include formic, acetic, 
propionic, butanoic, pentanoic, hexanoic, heptanoic, 
octanoic, nonanoic, decanoic, lactic, maleic, ascorbic, citric, 
hydroxyacetic, neopentanoic, neoheptanoic, oxalic, malonic, 
Succinic, glutaric, adipic, pimelic and Subric acid. 
0049 Carboxylic acids which are generally useful are 
those having one or two carboxyl groups where the R group is 
a primary alkyl chain having a length of C to Co. preferably 
C. to Cs and which are freely water soluble. The primary alkyl 
chain is that carbon chain of the molecule having the greatest 
length of carbonatoms and directly appending carboxyl func 
tional groups. Especially useful are mono- and dihydroxy 
Substituted carboxylic acids including alpha-hydroxy Substi 
tuted carboxylic acid. A preferred carboxylic acid is acetic 
acid, which produces peroxyacetic acid to increase the sani 
tizing effectiveness of the materials. 
0050. An exemplary peroxycarboxylic acid composition 
that can be used according to the invention includes medium 
chain peroxycarboxylic compositions such as those contain 
ing peroxyoctanoic acid compositions. Exemplary medium 
chain peroxycarboxylic acid compositions that can be used 
include those described in U.S. Pat. No. 7,771,737 that was 
filed with the United States Patent and Trademark Office on 
Jan. 9, 2004, the entire disclosure of which is incorporated 
herein by reference. 
0051. The oxidized carboxylic acid or peroxycarboxylic 
acid provides heightened antimicrobial efficacy when com 
bined with hydrogen peroxide and the carboxylic acid in an 
equilibrium reaction mixture. Peroxycarboxylic acids gener 
ally have the formula R(COH), where R is an alkyl, aryla 
lkyl, cycloalkyl, aromatic or heterocyclic group, and n is one 
or two and named by prefixing the parent acid with peroxy. 
The alkyl group can be a paraffinic hydrocarbon group which 
is derived from an alkane by removing one hydrogen from the 
formula. The hydrocarbon group may be either linear or 
branched, having up to 9 carbon atoms. Simple examples 
include methyl (CH) and ethyl (CHCH). An arylalkyl 
group contains both aliphatic and aromatic structures. A 
cycloalkyl group is defined as a cyclic alkyl group. 
0.052 While peroxycarboxylic acids are not very stable, 
their stability generally increases with increasing molecular 
weight. Thermal decomposition of these acids may generally 
proceed by free radical and nonradical paths, by photodecom 
position or radical-induced decomposition, or by the action of 
metal ions or complexes. Peroxycarboxylic acids may be 
made by the direct, acid catalyzed equilibrium action of 
hydrogen peroxide with the carboxylic acid, by autoxidation 
of aldehydes, or from acid chlorides, acid anhydrides, or 
carboxylic anhydrides with hydrogen or Sodium peroxide. 
0053 Peroxycarboxylic acids useful in this invention 
include peroxy formic, peroxyacetic, peroxypropionic, per 
oxybutanoic, peroxypentanoic, peroxyhexanoic, peroxyhep 
tanoic, peroxyoctanoic, peroxynonanoic, peroxy decanoic, 
peroxylactic, peroxymaleic, peroxyascorbic, peroxyhy 
droxyacetic, peroxyoxalic, peroxymalonic, peroxysuccinic, 
peroxyglutaric, peroxyadipic, peroxypimelic and peroxy Sub 
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ric acid and mixtures thereof. These peroxycarboxylic acids 
have been found to provide good antimicrobial action with 
good stability in aqueous streams. 
0054 Peroxyacetic acid is a peroxycarboxylic acid with a 
structure as given the formula: 

O 

CH-C-O-OH 

wherein the peroxy group, —O-O-, is considered a high 
energy bond. Generally, peroxyacetic acid is a liquid having 
an acrid odor and is freely soluble in water, alcohol, ether, and 
Sulfuric acid. Peroxyacetic acid may be prepared through any 
number of means known to those of skill in the art including 
preparation from acetaldehyde and oxygen in the presence of 
cobalt acetate. A 50% solution of peroxyacetic acid may be 
obtained by combining acetic anhydride, hydrogen peroxide 
and Sulfuric acid. 
0055. The treatment composition can provide antibacte 

rial activity against a wide variety of microorganisms such as 
gram positive (for example, Staphylococcus aureus) and 
gram negative (for example, Escherichia coli) microorgan 
isms, yeast, molds, bacterial spores, viruses, etc. When com 
bined, the above peroxy acids can have enhanced activity 
compared to the low molecular weight peroxy acids alone. 

Bleach Activators 

0056. In some embodiments, the antimicrobial activity 
and/or bleaching activity of the treatment compositions can 
be enhanced by the addition of a material which, when the 
composition is placed in use, reacts or somehow interacts to 
forman activated component. For example, in Some embodi 
ments, a peracid or a peracid salt can beformed. For example, 
in some embodiments, tetraacetylethylene diamine can be 
included within the composition to react with active oxygen 
and form a peracid or a peracid salt that acts as an antimicro 
bial and bleaching agent. Other examples of active oxygen 
activators include compounds that contain a carboxylic, 
nitrale, or ester moiety, or other such compounds known in 
the art. Additional exemplary activators include sodium 
nonanonyloxydenzene sulfonate (NOBS), acetyl caprolac 
tone, and N-methyl morpholinium acetonitrile and salts 
thereof (such as Sokalan BMG from BASF). 

Bleach Catalysts 

0057. In some embodiments, the bleaching activity of the 
treatment compositions can be enhanced by the addition of a 
material which, when the composition is placed in use, reacts 
or somehow interacts to form an activated component. For 
example, in Some embodiments, transition metal catalysts, 
especially those with iron or manganese, may be used. Sur 
rounding the metals are ligands that typically contain nitro 
gen or oxygen. Effective ligand structures include 1.4.7-tri 
methyl-1,4,7-triazacyclononane (Me-TACN), 1.2.-bis-(4. 
7-dimethyl-1,4,7-triazacyclonon-1-yl)-ethane (Mea 
DTNE), N,N',N'-trissalicylideneaminoethylamine 
(saltren), tetraamido macrocyclic ligand (TAML), bispyridyl 
pyrimidines and terpyridine ligands. Especially preferred 
transition metal catalysts are manganese containing com 
pounds sold commercially under the names Dragon and 
Pegasus by Rahu Catalytics. In some embodiments instead of 
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adding a preformed catalyst, the ligands may optionally be 
prepared without metal. When added to the wash bath they 
may combine with trace metal ions naturally present in the 
wash water, or metal ions that have been intentionally added, 
to form a more active bleaching species in situ in the wash 
bath. Even in systems where there are no trace metal ions 
present in the water these ligands may bind to the metal ions 
present in stain for enhanced stain removal. 
0058. It is also known that organic compounds can act 
catalytically to improve bleaching performance withoutcom 
bining with metal ions present in either the wash water or the 
stain itself. Two general classes of Such molecules are diox 
iranes and oxaziridines. They are often formed in situ by 
oxidation of ketones and imines, respectively. Dihydroiso 
quinoline derivatives are one especially preferred class of 
molecules formed in this manner. 

Adjuvants 

0059. The use of the treatment compositions can be fol 
lowed by Subsequent rinsing and/or finishing steps to impart 
desired benefits to the laundry or other surface being treated. 
Alternatively, many of the finishing components can be incor 
porated into the treatment compositions to impart the desired 
benefit during the treatment step. When used as a finishing 
composition, it is expected that certain components can be 
advantageously incorporated into the treatment composi 
tions. In addition, it is expected that many of the components 
may provide a desired benefit even if the treatment composi 
tion is not used as a finishing composition. That is, certain 
components may provide an advantageous affect when used 
in the treatment compositions even when there may be addi 
tional steps Subsequent to the treatment steps. Exemplary 
additional components include anti-redeposition agents, opti 
cal brighteners, sequestrants, builders, water conditioning 
agents, oil and water repellant agents, color fastness agents, 
Starch/sizing agents, fabric Softening agents, souring agents, 
iron controlling agents, and fragrances. The additional com 
ponents are applied to the laundry during the washing step at 
a pH from about 5 to about 8 for an elapsed time of about 5 
minutes. 

0060 Anti-redeposition agents can be used to facilitate 
Sustained Suspension of soils in a use solution and reduce the 
tendency of the soils to be redeposited onto a substrate from 
which they have been removed. Exemplary anti-redeposition 
agents include fatty acid amides, fluorocarbon Surfactants, 
complex phosphate esters, styrene maleic anhydride copoly 
mers, and cellulosic derivatives such as carboxymethyl cel 
lulose, hydroxyethyl cellulose, hydroxypropyl cellulose, and 
the like. Specific exemplary anti-redeposition agents include 
styrene maleic anhydride copolymers, sodium tripolyphos 
phate, Sodium carboxymethyl cellulose, polyvinylpyrroli 
done, acrylic acid polymers, and maleic/olefinic copolymers. 
0061 Optical brightener, which can also be referred to as 
fluorescent whitening agent or fluorescent brightening agent, 
provides optical compensation for the yellow cast in fabric 
substrates. With optical brighteners yellowing is replaced by 
light emitted from optical brighteners present in the area 
commensurate in scope with yellow color. The violet to blue 
light supplied by the optical brighteners combines with other 
light reflected from the location to provide a substantially 
complete or enhanced bright white appearance. This addi 
tional light is produced by the brightener through fluores 
cence. Optical brighteners can absorb light in the ultraviolet 
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range (e.g., 275-400 nm) and can emit light in the ultraviolet 
blue spectrum (e.g., 400-500 nm). 
0062 Fluorescent compounds belonging to the optical 
brightener family are typically aromatic or aromatic hetero 
cyclic materials often containing condensed ring system. An 
important feature of these compounds is the presence of an 
uninterrupted chain of conjugated double bonds associated 
with an aromatic ring. The number of such conjugated double 
bonds is dependent on Substituents as well as the planarity of 
the fluorescent part of the molecule. Most brightener com 
pounds are derivatives of stilbene or 4,4'-diamino stilbene, 
biphenyl, five membered heterocycles (triazoles, oxazoles, 
imidazoles, etc.) or six membered heterocycles (cumarins, 
naphthalamides, triazines, etc.). The choice of optical bright 
eners for use in detergent compositions will depend upon a 
number of factors, such as the type of detergent, the nature of 
other components present in the detergent composition, the 
temperature of the wash water, the degree of agitation, and the 
ratio of the material washed to the tub size. The brightener 
selection is also dependent upon the type of material to be 
cleaned, e.g., cottons, synthetics, etc. Since most laundry 
detergent products are used to clean a variety of fabrics, the 
detergent compositions should contain a mixture of brighten 
ers which are effective for a variety of fabrics. It is of course 
necessary that the individual components of such a brightener 
mixture be compatible. 
0063 Optical brighteners useful in the present invention 
are known and commercially available. Commercial optical 
brighteners which may be useful in the present invention can 
be classified into Subgroups, which include, but are not nec 
essarily limited to, derivatives of Stilbene, pyrazoline, cou 
marin, carboxylic acid, methinecyanines, dibenzothiophene 
5,5-dioxide, azoles, 5- and 6-membered-ring heterocycles 
and other miscellaneous agents. Examples of these types of 
brighteners are disclosed in “The Production and Application 
of Fluorescent Brightening Agents'. M. Zahradnik, Pub 
lished by John Wiley & Sons, New York (1982), the disclo 
sure of which is incorporated herein by reference. 
0064. Stilbene derivatives which may be useful in the 
present invention include, but are not necessarily limited to, 
derivatives of bis(triazinyl)amino-stilbene; bisacylamino 
derivatives of stilbene; triazole derivatives of stilbene; oxa 
diazole derivatives of stilbene; oxazole derivatives of stil 
bene; and styryl derivatives of stilbene. Preferred optical 
brighteners include stilbene derivatives. 
0065. The treatment compositions can include a seques 

trant. In general, a sequestrant is a molecule capable of coor 
dinating (i.e., binding) the metal ions commonly found in 
natural water to prevent the metal ions from interfering with 
the action of the other detersive ingredients of a cleaning 
composition. Some chelating/sequestering agents can also 
function as a threshold agent when included in an effective 
amount. For a further discussion of chelating agents/seques 
trants, see Kirk-Othmer, Encyclopedia of Chemical Technol 
ogy. Third Edition, volume 5, pages 339-366 and volume 23, 
pages 319-320. 
0066 A variety of sequestrants can be used including, for 
example, organic phosphonate, aminocarboxylic acid, con 
densed phosphate, inorganic builder, polymeric polycarboxy 
late, mixture thereof, or the like. Such sequestrants and build 
ers are commercially available. Suitable condensed 
phosphates include Sodium and potassium orthophosphate, 
Sodium and potassium pyrophosphate, sodium and potassium 
tripolyphosphate, Sodium hexametaphosphate, preferably of 
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tripolyphosphate. In an embodiment, the cleaning composi 
tion includes as a builder, chelator, or sequestranta condensed 
phosphate, such as Sodium tripolyphosphate. Polycarboxy 
lates Suitable for use as cleaning agents include, for example, 
polyacrylic acid, maleic/olefin copolymer, acrylic/maleic 
copolymer, polymethacrylic acid, acrylic acid-methacrylic 
acid copolymers, hydrolyzed polyacrylamide, hydrolyzed 
polymethacrylamide, hydrolyzed polyamide-methacryla 
mide copolymers, hydrolyzed polyacrylonitrile, hydrolyzed 
polymethacrylonitrile, hydrolyzed acrylonitrile-methacry 
lonitrile copolymers, polymaleic acid, polyfumaric acid, 
copolymers of acrylic and itaconic acid, and the like. Pre 
ferred polycarboxylates include polyacrylate. 
0067. In an embodiment, the treatment compositions 
include as sequestrant or builder condensed phosphate and 
polyacrylate, or another polymer, for example, sodium tri 
polyphosphate and polyacrylate. Sodium salts of condensed 
phosphates are preferred to the corresponding potassium 
salts. 
0068. The builder can include an organic phosphonate, 
Such as an organic-phosphonic acid and alkali metal salts 
thereof. Some examples of Suitable organic phosphonates 
include: 
0069 1-hydroxyethane-1,1-diphosphonic acid: CHC 
(OH)|PO(OH): 

0070 aminotri (methylenephosphonic acid): NCHPO 
(OH): 

0071 aminotri (methylenephosphonate), sodium salt 

Nat R 

OCHNCHPOON). 
OH 

0072 2-hydroxyethyliminobis(methylenephosphonic 
acid): HOCHCHNICHPO(OH); diethylenetri 
aminepenta(methylenephosphonic acid): (HO), POCHN 
CHCHNICHPO(OH); diethylenetriaminepenta 
(methylenephosphonate), sodium salt: CHs. 
NNaOSPs (x=7): hexamethylenediamine 
(tetramethylenephosphonate), potassium salt: CoHas 
NKOP (x=6); 

0073 bis(hexamethylene)triamine(pentamethylenephos 
phonic acid): (HO)POCHN (CH)N(CHPO(OH), 
2, and 

0074 phosphorus acid HPO, and other similar organic 
phosphonates, and mixtures thereof. 

0075. The sequestrant can be or include aminocarboxylic 
acid type sequestrant. Suitable aminocarboxylic acid type 
sequestrants include the acids or alkali metal salts thereof, 
e.g., amino acetates and salts thereof. Some examples include 
N-hydroxyethylaminodiacetic acid; hydroxyethylenedi 
aminetetraacetic acid, nitrilotriacetic acid (NTA); methylgly 
cinediacetic acid (MGDA); 2-hydroxyethyliminodiacetic 
acid (HEIDA); ethylenediaminetetraacetic acid (EDTA); 
N-hydroxyethyl-ethylenediaminetriacetic acid (HEDTA); 
diethylenetriaminepentaacetic acid (DTPA); and alanine-N, 
N-diacetic acid; and the like; and mixtures thereof. 
0076 Preferred aminocarboxylates include the sodium 
salt of EDTA, MGDA, and HEIDA. 
0077. An exemplary sequestrant or builder that can be 
used includes iminodisuccinic acid (IDS) and Salt of imino 
disuccinic acid. Such sequestrants are desirable because they 
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are generally considered to be more environmentally friendly 
compared with other sequestrants. 
0078 Exemplary oil and water repellantagents that can be 
used include fluoropolymers and hydrocarbon wax materials. 
It should be understood that the oil and water repellantagents 
are optional. 
0079 Exemplary color fastness agents that can be used 
include polyvinyl pyrrolidone and quaternary amines. It 
should be understood that the color fastness agents are 
optional 
0080. The treatment compositions can include starch/siz 
ing agents as optional components. Exemplary starch/sizing 
agents that can be used include polyvinyl acetates, corn 
starch, rice starch, and wheat starch. 
0081. The treatment compositions can include softening 
agents. Exemplary softening agents include quaternary 
ammonium compounds such as alkylated quaternary ammo 
nium compounds, ring or cyclic quaternary ammonium com 
pounds, aromatic quaternary ammonium compounds, didua 
ternary ammonium compounds, alkoxylated quaternary 
ammonium compounds, amidoamine quaternary ammonium 
compounds, ester quaternary ammonium compounds, and 
mixtures thereof. 
0082) Exemplary alkylated quaternary ammonium com 
pounds include ammonium compounds having an alkyl 
group containing between 6 and 24 carbonatoms. Exemplary 
alkylated quaternary ammonium compounds include 
monoalkyl trimethyl quaternary ammonium compounds, 
monomethyl trialkyl quaternary ammonium compounds, and 
dialkyl dimethyl quaternary ammonium compounds. 
Examples of the alkylated quaternary ammonium compounds 
are available commercially under the names AdogenTM, Aro 
surfR), Variquat(R), and Varisoft(R). The alkyl group can be a 
Cs-C22 group or a Cs-Cls group or a C12-C22 group that is 
aliphatic and Saturated or unsaturated or straight or branched, 
an alkyl group, a benzyl group, an alkyl ether propyl group, 
hydrogenated-tallow group, coco group, Stearyl group, 
palmityl group, and Soya group. Exemplary ring or cyclic 
quaternary ammonium compounds include imidazolinium 
quaternary ammonium compounds and are available under 
the name Varisoft(R). Exemplary imidazolinium quaternary 
ammonium compounds include methyl-1 hydr. tallow amido 
ethyl-2-hydr. tallow imidazolinium-methyl sulfate, methyl 
1-tallow amido ethyl-2-tallow imidazolinium-methylsulfate, 
methyl-1-oleyl amido ethyl-2-oleyl imidazolinium-methyl 
sulfate, and 1-ethylene bis(2-tallow, 1-methyl, imidazo 
linium-methyl sulfate). Exemplary aromatic quaternary 
ammonium compounds include those compounds that have at 
least one benzene ring in the structure. Exemplary aromatic 
quaternary ammonium compounds include dimethyl alkyl 
benzyl quaternary ammonium compounds, monomethyl 
dialkylbenzyl quaternary ammonium compounds, trimethyl 
benzyl quaternary ammonium compounds, and trialkylben 
Zyl quaternary ammonium compounds. The alkyl group can 
contain between about 6 and about 24 carbon atoms, and can 
contain between about 10 and about 18 carbonatoms, and can 
be a stearyl group or a hydrogenated tallow group. Exemplary 
aromatic quaternary ammonium compounds are available 
under the names Variquat(R) and Varisoft(R). The aromatic qua 
ternary ammonium compounds can include multiple benzyl 
groups. Dicquaternary ammonium compounds include those 
compounds that have at least two quaternary ammonium 
groups. An exemplary diduaternary ammonium compound is 
N-tallow pentamethyl propane diammonium dichloride and 
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is available under the name Adogen 477. Exemplary alkoxy 
lated quaternary ammonium compounds include methyl 
dialkoxy alkyl quaternary ammonium compounds, trialkoxy 
alkyl quaternary ammonium compounds, trialkoxy methyl 
quaternary ammonium compounds, dimethyl alkoxy alkyl 
quaternary ammonium compounds, and trimethyl alkoxy 
quaternary ammonium compounds. The alkyl group can con 
tain between about 6 and about 24 carbon atoms and the 
alkoxy groups can contain between about 1 and about 50 
alkoxy groups units wherein each alkoxy unit contains 
between about 2 and about 3 carbon atoms. Exemplary 
alkoxylated quaternary ammonium compounds are available 
under the names Variquat(R), Varstat(R), and Variquat(R). Exem 
plary amidoamine quaternary ammonium compounds 
include diamidoamine quaternary ammonium compounds. 
Exemplary diamidoamine quaternary ammonium com 
pounds are available under the name Varisoft(R). Exemplary 
amidoamine quaternary ammonium compounds that can be 
used according to the invention are methyl-bis(tallow amido 
ethyl)-2-hydroxyethyl ammonium methylsulfate, methylbis 
(oleylamidoethyl)-2-hydroxyethyl ammonium methyl Sul 
fate, and methyl bis(hydr.tallowamidoethyl)-2-hydroxyethyl 
ammonium methyl Sulfate. Exemplary ester quaternary com 
pounds are available under the name StephantexTM. 
I0083. The quaternary ammonium compounds can include 
any counter ion that allows the component to be used in a 
manner that imparts fabric-softening properties. Exemplary 
counter ions include chloride, methyl sulfate, ethyl sulfate, 
and Sulfate. 
I0084. The treatment compositions can include souring 
agents to neutralize alkalinity. Exemplary souring agents 
include hydrofluorosilicic acid (HFS), citric acid, phosphoric 
acid, formic acid, and oxalic acid. It should be understood that 
the souring agent is optional and need not be present in the 
treatment compositions. When the treatment compositions 
include a souring agent, it can be included in an amount 
sufficient to provide neutralization. 

Detergent Composition 

I0085. In the current application, it is expected that a wash 
ing step that includes washing with a detergent composition 
will follow an antimicrobial treatment step. Bleaching may 
happen during the antimicrobial step. When it is preferred to 
use a bleach activator and/or bleach catalyst to improve stain 
removal that may happen either concurrently with the deter 
gent or following the detergent. As such, the full laundry cycle 
includes treatments for antimicrobial effectiveness, cleaning 
and bleaching. 
I0086. The detergent composition can be used with the 
bleaching treatment composition following the antimicrobial 
treatment composition according to the invention and is 
expected to provide a desired level of soil removal when used 
in a machine washing environment. The detergent composi 
tion can be a conventionally available detergent composition. 
Exemplary components in detergent compositions include a 
Source of alkalinity, Surfactants, builders, sequestrants, Suds 
boosters or Suds suppressors, anti-tarnish and anti-corrosion 
agents, Soil Suspending agents, soil release agents, pH adjust 
ing agents, chelating agents, enzymes, enzyme-stabilizing 
agents, bleach activators, and solvents. 
I0087. The source of alkalinity can be provided when it is 
desirable to increase the pH of the detergent use solution. 
Conditions for the removal of soil are often favorable at 
higher pH values. Exemplary Sources of alkalinity include 
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alkali metal hydroxides, such as Sodium hydroxide, potas 
sium hydroxide, and mixtures thereof alkali metal silicates 
Such as Sodium metal silicate; alkali metal carbonates, alkali 
metal bicarbonates, alkali metal sesquicarbonates, and alkali 
metal borates. Sodium hydroxide can be used in an aqueous 
Solution and in a variety of Solid forms in varying particle 
sizes. The carbonate and borate sources are typically used in 
place of alkali metal hydroxide when a lower pH is desired. 
0088 Useful anionic surfactants include the water soluble 
salts, such as the alkali metal, ammonium and alkylolammo 
nium salts, of organic Sulfuric reaction products having in 
their molecular structure an alkyl group containing from 
about 10 to about 20 carbon atoms and a sulfonic acid or 
sulfuric acid ester group. (Included in the term “alkyl is the 
alkyl portion of acyl groups.) Examples of this group of 
synthetic Surfactants are the sodium and potassium alkyl Sul 
fates, especially those obtained by Sulfating the higher alco 
hols (C-Cs carbon atoms) such as those produced by 
reducing the glycerides of tallow or coconut oil; and the 
Sodium and potassium alkylbenzene Sulfonates in which the 
alkyl group contains from about 10 to about 16 carbon atoms, 
in straight chain or branched chain configuration, e.g., see 
U.S. Pat. Nos. 2.220,099 and 2,477,383. Examples include 
linear straight chain alkylbenzene sulfonates in which the 
average number of carbon atoms in the alkyl group is from 
about 11 to 14, abbreviated as C. LAS. Also, examples 
include mixtures of Cole (preferably Cs) linear alkyl 
benzene Sulfonates and C2-s (preferably Cae) alkyl Sul 
fates, alkyl ether sulfates, alcohol ethoxylate sulfates, etc. 
0089. Other anionic surfactants herein are the sodium 
alkyl glyceryl ether Sulfonates, especially those ethers of 
higher alcohols derived from tallow and coconut oil; sodium 
coconut oil fatty acid monoglyceride Sulfonates and Sulfates; 
Sodium or potassium salts of alkyl ethylene oxide ether Sul 
fates containing from about 1 to about 10 units of ethylene 
oxide per molecule and wherein the alkyl groups contain from 
about 8 to about 12 carbon atoms; and Sodium or potassium 
salts of alkyl ethylene oxide ether sulfates containing about 1 
to about 10 units of ethylene oxide per molecule and wherein 
the alkyl group contains from about 10 to about 20 carbon 
atOmS. 

0090. Other useful anionic surfactants herein include the 
water soluble salts of esters of alpha-sulfonated fatty acids 
containing from about 6 to 20 carbon atoms in the fatty acid 
group and from about 1 to 10 carbonatoms in the ester group; 
water soluble salts of 2-acyloxyalkane-1-sulfonic acids con 
taining from about 2 to 9 carbon atoms in the acyl group and 
from about 9 to about 23 carbon atoms in the alkane moiety; 
water Soluble salts of olefinand paraffin Sulfonates containing 
from about 12 to 20 carbon atoms; and beta-alkyloxyalkane 
Sulfonates containing from about 1 to 3 carbon atoms in the 
alkyl group and from about 8 to 20 carbonatoms in the alkane 
moiety. 
0.091 Also useful are surface active substances which are 
categorized as anionics because the charge on the hydrophobe 
is negative; or Surfactants in which the hydrophobic section of 
the molecule carries no charge unless the pH is elevated to 
neutrality or above (e.g. carboxylic acids). Carboxylate, Sul 
fonate, Sulfate and phosphate are the polar (hydrophilic) solu 
bilizing groups found in anionic Surfactants. Of the cations 
(counterions) associated with these polar groups, sodium, 
lithium and potassium impart water Solubility and are most 
preferred in compositions of the present invention. 
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0092. Examples of suitable synthetic, water soluble 
anionic compounds are the alkali metal (such as Sodium, 
lithium and potassium) salts or the alkyl mononuclear aro 
matic Sulfonates Such as the alkyl benzene Sulfonates con 
taining from about 5 to about 18 carbon atoms in the alkyl 
group in a straight or branched chain, e.g., the salts of alkyl 
benzene sulfonates or of alkyl naphthalene sulfonate, dialkyl 
naphthalene sulfonate and alkoxylated derivatives. Other 
anionic detergents are the olefin Sulfonates, including long 
chain alkene Sulfonates, long chain hydroxyalkane Sulfonates 
or mixtures of alkenesulfonates and hydroxyalkane-Sul 
fonates and alkylpoly (ethyleneoxy)ether Sulfonates. Also 
included are the alkylsulfates, alkyl poly (ethyleneoxy)ether 
Sulfates and aromatic poly (ethyleneoxy) sulfates such as the 
Sulfates or condensation products of ethylene oxide and nonyl 
phenol (usually having 1 to 6 oxyethylene groups per mol 
ecule). 
0093 Water soluble nonionic surfactants are also useful in 
the instant detergent granules. Such nonionic materials 
include compounds produced by the condensation of alky 
lene oxide groups (hydrophilic in nature) with an organic 
hydrophobic group or compound, which may be aliphatic or 
alkyl in nature. The length of the polyoxyalkylene group 
which is condensed with any particular hydrophobic group 
can be readily adjusted to yield a water soluble compound 
having the desired degree of balance between hydrophilic and 
hydrophobic elements. 
0094. Included are the water soluble and water dispersible 
condensation products of aliphatic alcohols containing from 
8 to 22 carbon atoms, in either straight chain or branched 
configuration, with from 3 to 12 moles of ethylene oxide per 
mole of alcohol. 

0.095 Nonionic surfactants are generally characterized by 
the presence of an organic hydrophobic group and an organic 
hydrophilic group and are typically produced by the conden 
sation of an organic aliphatic, alkylaromatic or polyoxyalky 
lene hydrophobic compound with a hydrophilic alkylene 
oxide moiety which in common practice is ethylene oxide or 
a polyhydration product thereof, polyethylene glycol. Practi 
cally any hydrophobic compound having a hydroxyl, car 
boxyl, amino, or amido group with a reactive hydrogenatom 
can be condensed with ethylene oxide, or its polydration 
adducts, or its mixtures with alkoxylenes such as propylene 
oxide to form a nonionic Surface-active agent. The length of 
the hydrophilic polyoxyalkylene moiety which is condensed 
with any particular hydrophobic compound can be readily 
adjusted to yield a water dispersible or water soluble com 
pound having the desired degree of balance between hydro 
philic and hydrophobic properties. 
0096 Useful nonionic surfactants include block polyox 
ypropylene-polyoxyethylene polymeric compounds based 
upon propylene glycol, ethylene glycol, glycerol, trimethy 
lolpropane, and ethylenediamine as the initiator reactive 
hydrogen compound. Examples of polymeric compounds 
made from a sequential propoxylation and ethoxylation of 
initiator are commercially available under the trade name 
PLURONICR) manufactured by BASF Corp. PLURONICR 
compounds are difunctional (two reactive hydrogens) com 
pounds formed by condensing ethylene oxide with a hydro 
phobic base formed by the addition of propylene oxide to two 
hydroxyl groups of propylene glycol. This hydrophobic por 
tion of the molecule weighs from about 1,000 to about 4,000. 
Ethylene oxide is then added to sandwich this hydrophobe 
between hydrophilic groups, controlled by length to consti 



US 2013/0047345 A1 

tute from about 10% by weight to about 80% by weight of the 
final molecule. TETRONIC(R) compounds are tetra-func 
tional block copolymers derived from the sequential addi 
tional of propylene oxide and ethylene oxide to ethylenedi 
amine. The molecular weight of the propylene oxide 
hydrotype ranges from about 500 to about 7,000; and, the 
hydrophile, ethylene oxide, is added to constitute from about 
10% by weight to about 80% by weight of the molecule. 
0097. Also useful nonionic surfactants include the con 
densation products of one mole of alkyl phenol wherein the 
alkyl constituent, contains from about 8 to about 18 carbon 
atoms with from about 3 to about 50 moles of ethylene oxide. 
The alkyl group can, for example, be represented by diisobu 
tylene, di-amyl, polymerized propylene, isoctyl, nonyl, and 
di-nonyl. Examples of commercial compounds of this chem 
istry are available on the market under the trade name 
IGEPAL(R) manufactured by Rhone-Poulenc and TRITONR) 
manufactured by Union Carbide. 
0098. Likewise useful nonionic surfactants include con 
densation products of one mole of a Saturated or unsaturated, 
straight or branched chain alcohol having from about 6 to 
about 24 carbonatoms with from about 3 to about 50 moles of 
ethylene oxide. The alcohol moiety can consist of mixtures of 
alcohols in the above delineated carbon range or it can consist 
ofanalcohol having a specific number of carbonatoms within 
this range. Examples of like commercial Surfactants are avail 
able under the trade name NEODOL(R) manufactured by Shell 
Chemical Co. and ALFONICR) manufactured by Vista 
Chemical Co. 
0099 Condensation products of one mole of saturated or 
unsaturated, straight or branched chain carboxylic acid hav 
ing from about 8 to about 18 carbon atoms with from about 6 
to about 50 moles of ethylene oxide. The acid moiety can 
consist of mixtures of acids in the above delineated carbon 
atoms range or it can consist of an acid having a specific 
number of carbon atoms within the range. Examples of com 
mercial compounds of this chemistry are available on the 
market under the trade name NOPALCOLR) manufactured by 
Henkel Corporation and LIPOPEG(R) manufactured by Lipo 
Chemicals, Inc. In addition to ethoxylated carboxylic acids, 
commonly called polyethylene glycol esters, other alkanoic 
acid esters formed by reaction with glycerides, glycerin, and 
polyhydric (saccharide or sorbitan/sorbitol) alcohols have 
application in this invention. All of these ester moieties have 
one or more reactive hydrogen sites on their molecule which 
can undergo further acylation or ethylene oxide (alkoxide) 
addition to control the hydrophilicity of these substances. 
0100 Tertiary amine oxides corresponding to the general 
formula: 

can be used wherein the ) bond is a conventional represen 
tation of a semi-polar bond; and R', R, and R may be 
aliphatic, aromatic, heterocyclic, alicyclic groups or a com 
bination of Such groups thereof. Generally, for amine oxides 
of detergent interest, R' is an alkyl radical of from about 8 to 
about 24 carbonatoms; R and Rare selected from the group 
consisting of alkyl or hydroxyalkyl of 1-3 carbon atoms and 
mixtures thereof; R is an alkylene or a hydroxyalkylene 
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group containing 2 to 3 carbonatoms; and n ranges from 0 to 
about 20. Useful water soluble amine oxide surfactants are 
selected from the coconut or tallow dimethylamine oxides. 
0101 Semi-polar nonionic surfactants include water 
soluble amine oxides containing one alkyl moiety of from 
about 10 to 18 carbon atoms and two moieties selected from 
the group of alkyl and hydroxyalkyl moieties of from about 1 
to about 3 carbon atoms; water soluble phosphine oxides 
containing one alkyl moiety of about 10 to 18 carbon atoms 
and two moieties selected from the group consisting of alkyl 
groups and hydroxyalkyl groups containing from about 1 to 3 
carbon atoms; and water soluble Sulfoxides containing one 
alkyl moiety of from about 10 to 18 carbon atoms and a 
moiety selected from the group consisting of alkyl and 
hydroxylalkyl moieties of from about 1 to 3 carbon atoms. 
Nonionic surfactants are of the formula R' (OCH),OH, 
wherein R' is a C-C alkyl group andnis from 3 to about 80 
can be used. Condensation products of C-C alcohols with 
from about 5 to about 20 moles of ethylene oxide per mole of 
alcohol, e.g., C-C alcohol condensed with about 6.5 
moles of ethylene oxide per mole of alcohol. 
0102 Amphoteric surfactants include derivatives of ali 
phatic or aliphatic derivatives of heterocyclic secondary and 
tertiary amines in which the aliphatic moiety can be straight 
chain or branched and wherein one of the aliphatic substitu 
ents contain from about 8 to 18 carbon atoms and at least one 
aliphatic Substituent contains an anionic water Solubilizing 
group. 

0.103 Cationic surfactants can also be included in the 
present detergent compositions. Cationic Surfactants include 
a wide variety of compounds characterized by one or more 
organic hydrophobic groups in the cation and generally by a 
quaternary nitrogen associated with an acid radical. Pentava 
lent nitrogen ring compounds are also considered quaternary 
nitrogen compounds. Halides, methyl sulfate and hydroxide 
are Suitable. Tertiary amines can have characteristics similar 
to cationic Surfactants at washing Solution pH values less than 
about 8.5. A more complete disclosure of these and other 
cationic surfactants useful herein can be found in U.S. Pat. 
No. 4.228,044, Cambre, issued Oct. 14, 1980, incorporated 
herein by reference. 
0104. Useful cationic surfactants also include those 
described in U.S. Pat. No. 4,222,905, Cockrell, issued Sep. 
16, 1980, and in U.S. Pat. No. 4,239,659, Murphy, issued Dec. 
16, 1980, both incorporated herein by reference. 
0105. Additional ingredients that can be included in the 
detergent composition include those components described 
in U.S. Pat. No. 3,936,537, incorporated herein by reference. 
0106 Builders (or sequestrants) are employed to sequester 
hardness ions and to help adjust the pH of the laundering 
liquor. Such builders can be employed in concentrations up to 
about 85% by weight, preferably from about 0.5% to about 
50% by weight, most preferably from about 10% to about 
30% by weight, of the compositions herein to provide their 
builder and pH-controlling functions. The builders herein 
include any of the conventional inorganic and organic water 
soluble builder salts. Such builders can be, for example, water 
soluble salts of phosphates including tripolyphosphates, 
pyrophosphates, orthophosphates, higher polyphosphates, 
other carbonates, silicates, and organic polycarboxylates. 
Specific preferred examples of inorganic phosphate builders 
include sodium and potassium tripolyphosphates and pyro 
phosphates. Nonphosphorus-containing materials can also be 
selected for use herein as builders. 
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0107 Specific examples of nonphosphorus, inorganic 
detergent builder ingredients include water soluble bicarbon 
ate, and silicate salts. the alkali metal, e.g., Sodium and potas 
sium, bicarbonates, and silicates are particularly useful 
herein. 
0108 Water soluble, organic builders are also useful 
herein. For example, the alkali metal, polycarboxylates are 
useful in the present compositions. Specific examples of the 
polycarboxylate builder salts include Sodium and potassium 
salts of ethylenediaminetetraacetic acid, nitrilotriacetic acid, 
oXydisuccinic acid, mellitic acid, benzene polycarboxylic 
acid, polyacrylic acid, polymaleic acid, iminodisuccinic acid, 
methylglycinediacetatic acid, and 2-hydroxyethyliminodi 
acetic acid. 
0109) Other desirable polycarboxylate builders are the 
builders set forth in U.S. Pat. No. 3,308,067, incorporated 
herein by reference. Examples of such materials include the 
water soluble salts of homo- and copolymers of aliphatic 
carboxylic acids such as maleic acid, itaconic acid, mesa 
conic acid, fumaric acid, aconitic acid, citraconic acid, and 
methylenemalonic acid. 
0110. Other suitable polymeric polycarboxylates are the 
polyacetal carboxylates described in U.S. Pat. No. 4,144.226 
and U.S. Pat. No. 4,246,495, both incorporated herein by 
reference. These polyacetal carboxylates can be prepared by 
bringing together under polymerization conditions an ester of 
glyoxylic acid and a polymerization initiator. The resulting 
polyacetal carboxylate ester is then attached to chemically 
stable end groups to stabilize the polyacetal carboxylate 
against rapid depolymerization alkaline solution, converted 
to the corresponding salt, and added to a surfactant. 
0111 Chelating agents are also described in U.S. Pat. No. 
4,663,071, incorporated herein by reference. Suds modifiers 
are also optional ingredients and are described in U.S. Pat. 
Nos. 3,933,672, and 4,136,045, both incorporated herein by 
reference. The following examples were carried out to evalu 
ate bleaching and antimicrobial properties of treatment com 
positions. 
0112. The invention has been shown and described herein 
in what is considered to be the most practical and preferred 
embodiment. The applicant recognizes, however, that depar 
tures may be made therefrom within the scope of the inven 
tion and that obvious modifications will occur to a person 
skilled in the art. The examples which follow are intended for 
purposes of illustration only and are not intended to limit the 
scope of the invention. All references cited herein are hereby 
incorporated in their entirety by reference. 

EXAMPLES 

Example 1 

Improved Stain Removal Benefits from an Oxygen 
Antimicrobial Composition 

0113 Advacare 120 Sanitizer/Sour, a peroxyacetic acid 
based antimicrobial composition, commercially available by 
Ecolab USA, Inc. (St. Paul, Minn.) was used for this example. 
This commercially available antimicrobial composition is 
indicated for use at temperatures greater than or equal to 90 
degrees Fahrenheit. Peroxyacetic acid also provides stain 
removal, but the performance is limited compared to the 
antimicrobial efficacy when the temperatures are lowered to 
around 90 degrees Fahrenheit. It is known that peroxygen 
antimicrobial compositions, including those with peracids 
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and/or hydrogen peroxide, can be used in conjunction with 
bleaching activators and/or catalysts, including transition 
metal catalysts, to improve the stain removal performance at 
lower temperatures. However, bleaching activators and/or 
catalysts act by consuming an oxygen Source, which would 
lead to reduced antimicrobial efficacy if the antimicrobial 
composition and bleaching activator and/or catalyst are dosed 
simultaneously. Furthermore, some bleaching activators and/ 
or catalysts are only effective at an alkaline pH, where the 
antimicrobial composition may not perform adequately. 
Therefore, in one embodiment, the use of an antimicrobial 
composition upfront in the wash cycle of a laundry process, 
prior to use of a detergent composition, later allows the 
remaining available oxygen of the antimicrobial composition 
to combine with a bleach activator and/or catalyst to provide 
optimal stain removal. 
0114 Example 1 Method of Testing The use of the present 
wash process for bleaching and detergency was evaluated 
using wash wheel performance data. The tests were run with 
a commercial 35 lb front loading washing machine (Huebsch 
HX35PVXU60001). The soil removal ability of the cleaning 
composition was determined by washing with artificially 
soiled fabric Swatches. The soiled Swatches were purchased 
from a manufacturer, specifically Test Fabrics, Inc. (West 
Pittston, Pa.). Polyester/cottonblend pillowcases (24 lb) were 
used as ballast. 

0.115. A standard institutional and industrial wash process 
starts with an alkaline detergent composition, followed by a 
bleaching composition (oxygen or chlorine) and then several 
rinses. If the rinses are not adequate to remove all of the 
alkalinity and reduce the wash pH to a preferred range of 
about 5 to about 7, then an acidic sour may optionally be 
added. If the alkalinity present during washing is not 
adequately removed, the clean textiles may cause human skin 
irritation. Afterwards, an antimicrobial composition together 
with an acidic sour may optionally beapplied. The antimicro 
bial composition may be optionally followed by an adjuvant, 
or other finishing chemical Such as a softener, starch, fra 
grance, Soil release polymeretc., but it is never followed by an 
alkaline detergent due to the possibility of skin irritation as 
mentioned above. 

0116. In Example 1, the wash formula was programmed to 
run for 15 minutes at 104 degrees Fahrenheit using 60 L of 5 
grain synthetic Softwater. In both instances the antimicrobial 
peracid composition was dosed immediately at the minimum 
indicated dose of 3 oZ/cwt. In one example, the detergent, 
alkali and bleaching catalyst, which is commercially avail 
able under the brand Dragon A350 by Rahu Catalytics, were 
added together at the 5 minute mark. After the wash step, 
there were three Subsequent rinse cycles and a final extract 
cycle. After completion of the entire cycle, the soil swatches 
were retrieved from the washer and allowed to air dry over 
night at 70 degrees Fahrenheit. 
0117 To determine the percent (%) soil removal (SR) the 
reflectance of the fabric sample was measured on a spectro 
photometer (Color Quest XE. Hunter Associated Labora 
tory). The “L” value is a direct reading supplied by the spec 
trophotometer. L generally is indicative of broad visible 
spectrum reflectance, where a value of 100% would be abso 
lute white. The percent soil removal was calculated using the 
following formula: 

SR-(Lor-L)/(96-L)100% 
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0118. Example 1 Test Results: The average stain removal 
data is shown below in Table 1 and the average soil removal 
data is shown below in Table 2. Table 1 shows the percent 
stain removal from an oxidizing antimicrobial peracid com 
position with and without a bleach catalyst composition. 

TABLE 1. 

% Stain Removal 

Antimicrobial Antimicrobial Peracid 
Peracid Composition Composition with 

Stain Only Bleach Catalyst 

Tea 24.6 SO.O 
Coffee PC 31.0 514 

0119 Table 2 shows the percent soil removal from an 
oxidizing antimicrobial peracid composition with and with 
out a bleach catalyst. 

TABLE 2 

% Soil Removal 

Antimicrobial Antimicrobial Peracid 
Peracid Compo- Composition with 

Soil sition Only Bleaching Catalyst 

Dust Sebum PC 57.3 63.5 
Lipstick 60.9 63.4 
Makeup 31.9 30.3 
Olive OPC 30.1 27.8 

0120 Bleachable stains, such as tea, wine, coffee, blue 
berry, curry, tomato, etc. are not physically removed from a 
textile; instead the color is lightened through reaction 
between an oxidizing chemical and the color producing chro 
mophores in the stain molecule. Peroxyacetic acid is an oxi 
dizing antimicrobial chemical with moderate stain removal at 
40 degrees Celsius. As shown in Table 1, in the presence of a 
transition metal bleach catalyst, the stain removal is signifi 
cantly increased versus the peracid antimicrobial alone. 
0121. In contrast to bleachable stains, for which the color 

is lightened though the stains remain, Soils are physically 
removed during washing by some combination of chemistry 
(including, but not limited to, Surfactants and alkali) and 
mechanical action during the wash process. Though some 
soils can contain oxidizable components, such as the dye in 
lipstick or other cosmetics, they are typically only minimally 
affected by the presence of the oxidizers. As shown in table 2, 
that was the case in Example 1, as expected. Of the four soils 
tested, two showed minimal increase and two showed mini 
mal decline, demonstrating that there were no significant 
overall trends. 

Example 2 

Antimicrobial Benefits of an Oxygen Antimicrobial 
Composition and Bleaching Composition 

0122. In addition to its effectiveness as an oxidizing 
bleach, peroxyacetic acid is also known to have antimicrobial 
benefit. Advacare 120 Sanitizer/Sour is a commercially avail 
able antimicrobial composition from Ecolab, USA Inc. (St. 
Paul, Minn.) and is an EPA-registered sanitizer against the 
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organisms Staphylococcus aureus, Klebsiella pneumoniae, 
Pseudomonas aeruginosa and methicillin-resistant Staphyllo 
coccus aureus (MRSA). 
I0123 Example 2 Method of Testing: For the proposed 
wash process outlined above in Example 1 to be most benefi 
cial, the stain removal should improve without sacrificing any 
of the antimicrobial efficacy. To test the antimicrobial activ 
ity, sterile 1"x2" cotton carriers were inoculated with Staphy 
lococcus aureus ATCC 6538 and Klebsiella pneumoniae 
ATCC 4352. The carriers were dried and attached to a poly 
ester napkin (“backer') with 5 carriers/backer. The backers 
were added to the machine along with the polyester/cotton 
fill, prior to the start of the wash load. After completion of the 
wash process, the backers were removed and processed with 
out drying. Each carrier was placed in 10 mL of neutralizer, 
vortexed, serially diluted and then plated. For controls, 3 
inoculated carriers and 2 uninoculated carriers were placed in 
10 mL of phosphate buffered dilution water, vortexed, serially 
diluted and then plated. 
0.124 Example 2 Test Results: For antimicrobial effective 
ness, a >3 log reduction, i.e. greater than 99.9% organism kill, 
is considered to be the minimum threshold to demonstrate 
sanitizing efficacy. As shown in Table 3 below, for both organ 
isms, Staphylococcus aureus ATCC 6538 and Klebsiella 
pneumoniae ATCC 4352, there was a >5 log reduction, thus 
demonstrating the antimicrobial activity is maintained, even 
in the presence of a bleaching composition, when the wash 
method described in the current invention is employed. 

TABLE 3 

Average Survivors Log Percent 
Organism (CFU/mL) Reduction Reduction 

Staphylococcits <10 >S.34 >99.999 
attres ATCC 6538 
Kiebsiella <10 >5.20 >99.999 
pneumoniae 
ATCC 4352 

Example 3 

Chemical Residue, Benefits of an Antimicrobial 
Composition Containing Medium to Long Chain 

Fatty Acids 

0.125 Turbo Oxysan is a commercially available bleach/ 
disinfectant composition by Ecolab, USA Inc. (St. Paul, 
Minn.) which contains a blend of peracids, indicated for use 
in Europe at 40 degrees Celsius. One of the peracids is per 
octanoic acid, which is present in equilibrium with the pre 
cursor octanoic acid. Both have the same eight carbon, non 
polar hydrocarbon chain that makes the molecule minimally 
soluble in water and attracted to Surfaces, including textiles or 
fabrics in a laundry application. If these molecules are not 
removed from the fabric by action of a detergent composition, 
or other stage in the wash process, they may leave a chemical 
residue on the linen. 

0.126 In some cases, a chemical residue on linen can be 
preferred. Such as fabric Softeners containing molecules with 
quaternary ammonium ions ("quats”) which require a thin 
layer of chemical residue to make the fibers feel smoother and 
prevent buildup of static electricity. Another example is quats 
used for bacteriostatic activity, which leave a protective 
chemical layer to prevent future bacterial growth. 
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0127. In other instances, a chemical residue is not pre 
ferred. Industrial and institutional laundry is conventionally 
washed at highly alkaline pH. If not all of the alkalinity is 
removed from the linen, the high pH might cause skin irrita 
tion. In another example, octanoic acid, as with other short or 
medium chain fatty acids, has an odor that is considered to be 
unpleasant. If octanoic acid residue is not removed from 
linen, then the unpleasant odor may remain on the fabric even 
after washing. 
0128. As such, in traditional washing methods, if an anti 
microbial composition containing medium to long chain fatty 
acids that are only minimally water soluble is dosed in the 
final rinse step of a wash process then there is no remaining 
chemistry to remove any potential chemical residue. 
0129. Example 3 Method of Testing: Washwheel perfor 
mance using the method described above in Example 1 was 
used to assess the effect of wash cycle placement of the 
antimicrobial active composition on chemical residue. The 
wash cycle was programmed to run for 16 minutes at 104 
degrees Fahrenheit using 60 L of 5 grain synthetic soft water. 
After the wash, there was a 4 minute intermediate extract 
followed by a final rinse, which optionally included the anti 
microbial active composition, and then a final extract. The 
same amount of antimicrobial active composition (1.8 g/L) 
was either dosed in the aforementioned final rinse step or 
added at the beginning of the wash cycle, with a detergent 
composition dosed after 8 minutes. The detergent composi 
tion used was Solid Surge Plus, a commercially available 
product from Ecolab, USA Inc. (St. Paul, Minn.). 
0130. Each wash load contained two untreated cotton terry 
Swatches and each test condition was run in duplicate for a 
total of four Swatches per condition. After completion of the 
wash cycle the Swatches were analyzed for octanoic acid 
residue. Each swatch was placed in a 40 mL. glass vial with 25 
mL acetonitrile solvent and placedon a wrist action shaker for 
15 minutes. After extraction, the solvent was analyzed for 
octanoic acid by reverse phase high performance liquid chro 
matography (HPLC) with UV detection at 210 nm. The limit 
of detection for octanoic acid residue was 52.5 lug/swatch. 
0131 Example 3 Acid Residue Test Results: As shown 
below in Table 4, when the antimicrobial active composition 
was dosed before the detergent composition there was no 
detectable octanoic acid residue. By contrast, there was 87.5 
ug of octanoic acid residue on the terry towel Swatches when 
the antimicrobial active composition was added to the wash 
cycle in the final rinse step. Therefore, it is preferred to dose 
the antimicrobial active composition upfront in the wash 
cycle of a laundry process prior to the addition of a detergent 
composition, rather than in the final rinse step, in order to 
prevent any undesired chemical residue. 

TABLE 4 

Wash Cycle Antimicrobial Active 
Composition Placement 

Residual Octanoic Acid 
(ug, Swatch) 

Upfront Not detected 
Final Rinse Step 87.5 

(0132) Example 3 Percent Stain Removal Test Results: 
While the placement of the antimicrobial active composition 
prior to the detergent composition prevents deposition of 
octanoic acid residue, for the washwheel placement to be 
effective the antimicrobial active composition must maintain 
stain removal and antimicrobial activity. As shown in Table 5 
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listed below, both the stain removal and antimicrobial activity 
were compared with the antimicrobial active composition 
placement in the final rinse step or upfront of the wash cycle 
prior to the detergent composition. 

TABLE 5 

Percent Stain Removal 

Stain Upfront Final Rinse Step 

Coffee PC 49.O 40.9 
Curry 25.6 29.8 
Tea 36.9 34.1 

0133. The results shown in Table 5 demonstrate that stain 
removal from an antimicrobial active composition is equiva 
lent when dosed upfront prior to the detergent composition as 
when dosed in the final rinse step. When dosed upfront the 
stain removal on coffee and tea went up slightly. For the same 
dosing, the stain removal on curry went down slightly, though 
the two means were not significantly different. Overall there 
was no difference with stain removal from the antimicrobial 
active composition based on dose placement in the wash 
cycle. 

0.134 Example 3—Antimicrobial Activity Method of 
Testing: In addition to stain removal, the antimicrobial activ 
ity of the antimicrobial active composition was also tested for 
the two wash wheel placements. When the antimicrobial 
active composition is dosed in the final rinse step, following 
an alkaline detergent composition, the use solution pH is 
approximately 6.5. When dosed prior to the detergent com 
position, the use solution pH is approximately 5.0. Therefore, 
the antimicrobial efficacy of the antimicrobial active compo 
sition was tested at each pH at 104 degrees Fahrenheit for 8 
minutes. Additionally, when the antimicrobial active compo 
sition is dosed prior to the detergent composition, the deter 
gent composition has not yet acted to remove the soil from the 
fabric. Therefore, when dosed upfront the antimicrobial 
active composition was also tested in presence of soil, in this 
case 5% Fetal Bovine Serum (FBS). 
0.135 Fabric samples were inoculated with the test sub 
stances Staphylococcus aureus ATCC 6538 and Klebsiella 
pneumonia ATCC 4352. The inoculated swatches were then 
dried. The samples were then secured in a laundrometer and 
agitated inwashwater. The wash water was removed from the 
chamber of the laundrometer, and the wash water and fabric 
samples were evaluated for the reduction of the tested micro 
organism population. 

0.136 Example 3—Antimicrobial Activity Test Results: 
As shown below in Table 6, when dosed in the final rinse step 
with a use pH of 6.5, the antimicrobial active composition 
killed >99.9% of the bacteria tested (Staphylococcus aureus 
and Klebsiella pneumoniae), meeting the EPA criteria for 
sanitizing laundry antimicrobial compositions. When dosed 
prior to the detergent, the antimicrobial activity was the same, 
with the antimicrobial activity preserved, despite the differ 
ence in pH. Furthermore, there was no reduction in antimi 
crobial performance in the presence of organic soil (fetal 
bovine serum), demonstrating that efficacy could still be 
maintained in a laundry application even if the detergent 
composition has not yet removed the soil. 



US 2013/0047345 A1 Feb. 28, 2013 

TABLE 6 

Average Average 
Survivors Reduction Average Reduction 

Wash in Wash in Wash Survivors on in 
Cycle Use Water Water Carriers Carriers 
Placement pH Organism Soil (CFU/mL) (%) (CFU/carrier) (%) 

Final 6.5 S. aureus <10 >99.929% <1.33 x 10' >99.999% 
Rinse 

K. pneumoniae <10 >99.957% <2 x 10 -99.989% 
Upfront 5 S. atiretts <10 >99.929% <10 >99.999% 

K. pneumoniae <10 >99.957% <10 >99.99.5% 
Upfront 5 S. atiretts Y <10 >99.952% <10 >99.999% 

K. pneumoniae Y <10 >99.999% <2.3 x 10 -99.997% 

Example 4 TABLE 8 

Number Moles of 
Low Acid Antimicrobial Actives Products Acid 100 grams 

. . . . . Commercial Product A O.731 

10137 Industrial and institutional laundry 1s typically done Commercial Product B O.2SO 
at highly alkaline pH, i.e. >pH 11. Conventionally, an anti- Experimental Composition O.100 
microbial active is most preferably used in the final rinse step 
after the majority of the alkalinity of the detergent composi 
tion has been rinsed out and the pH restored to near neutral. 0140. As shown in Table 8 above, both of the commer 
However, it has been proposed in the art to use the antimicro 
bial active immediately following the detergent composition 
and therefore prior to the final rinse step. If following a highly 
alkaline detergent composition, this approach can be effective 
if the antimicrobial composition contains a large amount of 
acid to neutralize the alkalinity which has not yet been rinsed 
out of the linen. If, however, the antimicrobial composition is 
not highly acidic, it will be unable to fully neutralize the 
alkalinity, and will therefore be ineffective. 
0138 Example 4 Composition for Testing: In the cur 
rent example, two commercially available peracid antimicro 
bial composition were used, specifically Advacare 120 Sani 
tizer/Sour (Commercial Product A) and Turbo Oxysan 
(Commercial Product B) (both available from Ecolab USA, 
Inc. (St. Paul, Minn.)). Commercial Product A solely contains 
peroxyacetic acid and Commercial Product B contains a 
blend of peroxyacetic acid and peroctanoic acid. An experi 
mental composition containing peroctanoic acid that is Sub 
stantially free of peroxyacetic acid was also tested. The 
experimental composition is listed below in Table 7. After 
equilibrium the experimental composition was titrated to be 
4.7% peroctanoic acid. The experimental composition listed 
below is currently protected by U.S. application Ser. No. 
13/221,613, filed on Aug. 30, 2011. 

TABLE 7 

Raw Material Amount (wt.%) 

Octanoic Acid 4-20 
Hydrogen Peroxide, 50% 30-50 
Stabilizer 0.01-4 
Solvent O-10 
Anionic Surfactant 1O-40 
Nonionic Surfactant O-2S 
Hydrotrope 1-5 

0139 Table 8 listed below, shows the number of moles of 
acid per 100 grams of Commercial Products A, B and the 
Experimental Composition. 

cially available products A and B have more moles of acid 
than the experimental composition, which has 2.5 times less 
than the next closest product, specifically Commercial Prod 
uct B. Therefore, if the experimental composition is dosed 
immediately after the alkaline detergent composition it will 
be able to neutralize much less base. Peracids usually give 
better performance for both stain removal and antimicrobial 
activity close to the pKa (around pH 8) rather than at a high 
alkaline pH. If the antimicrobial composition does not have 
enough acidity it will not bring the overall pH down into the 
optimal region. All of the products in Table 8 are equilibrium 
peracids, which require an acid catalyst to help drive peracid 
formation and/or stabilization. The proposed wash process is 
even more preferred for preformed peracids, which are not at 
equilibrium and therefore do not require astrong acid catalyst 
to drive peracid formation and/or stabilization. An example of 
a preformed peracid that does not require a strong acid cata 
lyst to maintain peracid stability is phthalimidoperhexanoic 
acid, or PAP sold commercially by Solvay under the trade 
name Eureco. For example, other stabilization agents include 
boric acid and Beta cyclodextrin. With these stabilizing 
agents the product concentrate pH is typically about 4, rather 
than an equilibriumperacid which has a concentrate pH that 
is about 1 or lower. With no strong acid present in the com 
position it will have very little ability to lower the overall use 
Solution pH following an alkaline detergent. 
(0.141. Oxidation-Reduction Potential (ORP): Oxidation 
Reduction Potential is a measure of the tendency of a chemi 
cal species to acquire or donate electrons. An oxidizer will 
seek to acquire electrons and have a positive ORP (mV) value. 
A reducer will seek to donate electrons and have a negative 
ORP (mV) value. Each species has its own potential; the more 
positive the potential, the stronger the oxidizer and the more 
negative the potential the stronger the reducer. Typically, for 
an oxidizing species the capability for oxidative stain removal 
and/or antimicrobial activity is directly correlated with the 
ORP value. 

0142. To study the effectiveness of an antimicrobial com 
position when dosed after an alkaline detergent composition, 
the ORP and pH were measured as a function of oxidizer 
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concentration. A solution of Solid Surge Plus, a commercially 
available alkaline detergent from Ecolab USA, Inc. (St. Paul, 
Minn.) was made in deionized water (0.8 g/L). Into that 
Solution, the experimental composition was added incremen 
tally and the ORP and pH measured after each addition using 
an Ultrameter II 6P from Myron L Company. 
0143. The detergent composition used is a highly alkaline 
detergent, with a use solution pH around 12. If pH has no 
effect on ORP, the ORP would increase linearly with the 
concentration of the added oxidant. Rather, as illustrated in 
FIG. 3, the initial oxidizer addition leads to a very moderate 
increase in ORP with a minor reduction in pH. However, 
around a pH of 10.5, an inflection point is reached. As the pH 
decreases very sharply, the ORP increases very sharply. Nei 
ther trend is linear with the initial data, thus demonstrating 
that ORP and pH are highly correlated. Therefore, if the 
oxidizer composition does not significantly reduce the pH the 
low ORP will be manifested by reduced stain removal and 
antimicrobial activity. 
0144. Example 4 Method of Testing: In the current 
example, the percent stain removal from the experimental 
composition was compared when dosed prior to the alkaline 
detergent composition and immediately following the alka 
line detergent composition. The wash cycle described above 
in Example 3 was used. In one instance, the experimental 
composition was dosed immediately (1.5 g/L). After 8 min 
utes the water was drained, the washer refilled with fresh 
water and the detergent composition was added (0.8 g/L). In 
the other instance, the detergent composition was dosed first 
for 8 minutes, followed by the water drain process, the washer 
was refilled with freshwater and then the experimental com 
position was added. When immediately following the deter 
gent composition, there is only enough acidity to reduce the 
pH to around 11. Based on the ORP data seen in FIG. 3 there 
is likely to be some stain removal, though non-optimal, at this 
high pH. 
0145 Example 4 Test Results: Table 9, shown below, 
demonstrates the percent stain removal for the low acid anti 
microbial composition represented by the experimental com 
position, with different wash cycle placement. 

TABLE 9 

Percent Stain Removal 

Prior to Detergent After Detergent 
Stain Composition, pH 7.2 Composition, pH 11.0 

Coffee PC 53.0 29.7 
Curry 27.6 22.5 
Tea 41.4 26.6 

0146. As shown in Table 9 above, the experimental com 
position does not have enough acidity to significantly reduce 
the pH when dosed after the detergent composition. This is 
manifested in stain removal values that are significantly lower 
than the same composition dosed prior to the detergent, with 
the use pH around 7. 
0147 As shown above in Table 8, Commercial Product B 

is a commercially available antimicrobial composition that 
contains more moles of acid, and therefore will be able to 
neutralize more alkalinity, than the experimental composi 
tion. If the more acidic product is more effective in lowering 
the overall use pH into the optimal range for both stain 
removal and antimicrobial activity, it will lead to better per 
formance. 
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0148 Table 10 shown below, demonstrates that percent 
stain removal from Commercial Product B, with different 
wash cycle placement. 

TABLE 10 

Percent Stain Removal 

Prior to Detergent After Detergent 
Stain Composition, pH 5.1 Composition, pH 8.9 

Coffee PC 49.0 47.9 
Curry 25.6 28.6 
Tea 36.9 38.8 

0149. Due to the fact that Commercial Product B is more 
acidic than the experimental composition, it lowers the pH 
more, even though a detergent composition is not present. 
Whereas, the pH stayed neutral at 7.2 when the experimental 
composition was dosed prior to the detergent composition, 
when Commercial Product B was dosed in the same place 
during the wash cycle, the use pH was lowered to 5.1. This 
greater neutralization capability is also seen when dosed after 
the detergent composition, as the use pH with Commercial 
Product B is lowered to 8.9, versus 11.0 for the experimental 
composition. With that reduction, the oxidation potential is 
greatly increased, and it is expected that the stain removal 
would not suffer. In fact, with a more highly acidic antimi 
crobial composition, stain removal is equivalent whether 
dosed prior to the detergent composition or after. 
0150. Obviously, many modifications and variations of the 
invention as hereinbefore set forth can be made without 
departing from the spirit and Scope thereof, and, therefore, 
only such limitations should be imposed as are indicated by 
the appended claims. 
The following is claimed: 
1. A method of sanitizing, disinfecting and bleaching laun 

dry, the method comprising: 
a. Washing the laundry with an antimicrobial composition 

at a pH range from about 4 to about 9 in an industrial 
laundry washing machine for effective antimicrobial 
efficacy on the laundry; and thereafter 

b. applying a detergent use solution at an alkaline pH in an 
industrial laundry washing machine for removal of soil 
from the laundry; and applying a bleach activator and/or 
catalyst composition to boost the bleaching component 
of the antimicrobial composition on the laundry; and 

c. draining the antimicrobial composition, the detergent 
use solution and the bleach activator and/or catalyst 
composition from the laundry. 

2. A method according to claim 1, wherein the antimicro 
bial composition is applied to the laundry in the industrial 
laundry washing machine for about 3-15 minutes. 

3. A method according to claim 1, wherein the detergent 
use solution and the bleach activator and/or catalyst compo 
sition is applied to the laundry in the industrial laundry wash 
ing machine at a pH from about 9 to about 13 for about 3 to 
about 15 minutes. 

4. A method according to claim 1, further comprising a step 
of rinsing the antimicrobial composition, the detergent use 
Solution and the bleach activator and/or catalyst composition 
from the laundry. 

5. A method according to claim 4, wherein the laundry is 
rinsed with water in the industrial laundry washing machine 
for about 1 to about 6 minutes. 
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6. A method according to claim 1, wherein an adjuvant use 
Solution is applied to the laundry in the industrial laundry 
washing machine. 

7. A method according to claim 6, wherein the adjuvant use 
Solution comprises at least one of souring agents, fabric Soft 
ening agents, starch, anti-Wrinkle agents, sizing agents, color 
fastness agents, oil and water repellant agents, water condi 
tioning agents, iron controlling agents, water threshold 
agents, soil releasing agents, Soil shielding agents, optical 
brightening agents, fragrances, and mixtures thereof. 

8. A method according to claim 6, wherein the adjuvant use 
Solution is applied to the laundry in the industrial laundry 
washing machine at a pH from about 5 to about 8 for about 1 
to about 6 minutes. 

9. A method according to claim 1, wherein the detergent 
use solution comprises an alkalinity source. 

10. A method according to claim 10, wherein the alkalinity 
Source comprises at least one of alkali metal hydroxide, alkali 
metal silicate, alkali metal carbonate or other base compo 
nent. 

Feb. 28, 2013 

11. A method according to claim 1, wherein the antimicro 
bial composition is selected from the group consisting of 
percarboxylic acids derived from medium to long chain fatty 
acids, as well as compositions containing low total acid 
actives and mixtures thereof. 

12. A method according to claim 11, wherein the antimi 
crobial composition comprises at least one of a peroxycar 
boxylic acid, an ester of peroxycarboxylic acid, an alkaline 
salt of a peroxycarboxylic acid, and adducts thereof. 

13. A method according to claim 11, wherein the antimi 
crobial composition comprises at least one of C-C ali 
phatic peroxycarboxylic acid, Salt of C-Coaliphatic peroxy 
carboxylic acid, ester of C-C aliphatic peroxycarboxylic 
acid, and mixture thereof. 

14. A method according to claim 11, wherein the antimi 
crobial composition comprises a peroxyoctanoic acid. 

15. A method according to claim 11, wherein the antimi 
crobial composition comprises a peroxyacetic acid. 


