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(57) ABSTRACT 

Antimicrobial compositions, especially those useful When 
applied topically, particularly to mucosal tissues (i.e., 
mucous membranes), including a fatty acid ester, fatty ether, 
or alkoxide derivative thereof. The compositions can also 
include an enhancer component, a surfactant, a hydrophobic 
component, and/or a hydrophilic component. Such compo 
sitions provide effective topical antimicrobial activity and 
are accordingly useful in the treatment and/or prevention of 
conditions that are caused, or aggravated by, microorgan 
isms (including viruses). 
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ANTIMICROBIAL COMPOSITIONS AND 
METHODS 

BACKGROUND 

[0001] The use of antimicrobial agents plays an important 
part in current medical therapy. This is particularly true in 
the ?elds of dermatology as Well as skin and Wound anti 
sepsis, Where the most effective course of treatment for skin 
or mucous membranes (e.g., as in the nasal cavities and in 
particular the anterior nares), Which are afflicted With bac 
terial, fungal, or viral infections or lesions, frequently 
includes the use of a topical antimicrobial agent. For decades 
medicine has relied primarily upon antibiotics to ?ght sys 
temic as Well as topical infections. For example, bacitracin, 
neomycin sulfate, polymyxin B sulfate, gentamicin, fra 
mycetin-gramicidin, lysostaphin, methicillin, rifampin, 
tobramycin, nystatin, mupirocin, and combinations thereof, 
as Well as many others, have been used With varying success. 

[0002] Antibiotics are generally effective at very loW 
levels and are often safe With very feW, if any, side effects. 
Often antibiotics have little or no toxicity to mammalian 
cells. Thus, they may not retard, and can even enhance, 
Wound healing. Antibiotics are generally of a narroW spec 
trum of antimicrobial activity. Furthermore, they often act 
on very speci?c sites in cell membranes or on very speci?c 
metabolic pathWays. This can tend to make it relatively easy 
for bacteria to develop resistance to the antibiotic(s) (i.e., the 
genetically acquired ability to tolerate much higher concen 
trations of antibiotic) either through natural selection, trans 
mission of plasmids encoding resistance, mutation, or by 
other means. 

[0003] For example, there are multiple reports of resis 
tance to mupirocin When used as a nasal decoloniZing agent. 
Resistance rates have been reported as high as 25% and even 
as high as 50% (see, for example, E. PereZ-Roth et al., Diag. 
Micro. Infect. Dis., 43:123-128 (2002) and H. Watanabe et 
al.,]. Clin. Micro, 39(10): 3775-3777 (2001)). Even though 
presurgical decoloniZation of the anterior nares using mupi 
rocin has been shoWn to decrease the risk of surgical site 
infection by as much as 2 to 10 times (T. Perl et al., Ann. 
Pharmacothen, 32:S7-S 16 (1998)), the high resistance rates 
to this antibiotic make it unsuitable for routine use. Not only 
does resistance eliminate the ability of a medication to treat 
an affliction, but it can also put the patient at further risk, 
especially if the antibiotic is one that is routinely used 
systemically. 
[0004] Antiseptics, on the other hand, tend to have broader 
spectrum of antimicrobial activity and often act by nonspe 
ci?c means such as disruption of cell membranes, oxidation 
of cellular components, denaturation of proteins, etc. This 
nonspeci?c activity makes it difficult for resistance to 
develop to antiseptics. For example, there are almost no 
reports of true resistance to antiseptics such as iodine, loWer 
alcohols (ethanol, propanol, etc.), chlorhexidine, quaternary 
amine surfactants, chlorinated phenols, and the like. These 
compounds, hoWever, need to be used at concentrations that 
often result in irritation or tissue damage, especially if 
applied repeatedly. Furthermore, unlike antibiotics, many 
antiseptics are not active in the presence of high levels of 
organic compounds. For example, formulations containing 
iodine or quaternary ammonium compounds have been 
reported to be inactivated by the presence of organic matter 
such as that in nasal or vaginal secretions, and perhaps even 
on skin. 
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[0005] Also, for certain applications, especially in the nose 
and mouth, it is particularly desirable for the compositions 
to have little or no color, little or no odor, and an acceptable 
taste. This is not the case for many antiseptics such as iodine 
and iodophors, Which have an orange to broWn color and a 
de?nite odor. 

[0006] Some conventional antimicrobial compositions 
have used various carboxylic acids or fatty acids for the 
suppression of fungi, bacteria, molds, and the like. These 
compositions vary Widely in their ef?cacy, stability, and 
levels of persistence. Plus, they possess an even Wider 
variety of side effects. For example, many of these materials 
are vieWed as irritants, particularly the C8-C12 fatty acids. 
This is particularly true for sensitive mucosal tissues, such 
as the anterior nares and nasal cavities, Which can have a 
generally high level of microbial coloniZation in certain 
otherWise healthy individuals, as Well as individuals With 
infectious diseases such as chronic siniusitis. Additionally, 
due to the irritating nature many of these agents Would be 
unsuitable for application to irritated or infected dermal 
tissue such as lesions from impetigo and shingles or sensi 
tive tissues such as the nasal cavities and especially the 
anterior nares. 

[0007] Also, many conventional antimicrobial composi 
tions are too loW in viscosity and/or too hydrophilic in nature 
to maintain sufficient substantivity and persistence to pro 
vide sufficient antimicrobial activity on moist tissue, such as 
the anterior nares or open, exuding, or infected lesions, and 
the like. 

[0008] Thus, there is still a need for additional antimicro 
bial compositions. 

SUMMARY OF THE INVENTION 

[0009] The present invention provides antimicrobial com 
positions and methods of using and making the composi 
tions. Such compositions are typically useful When applied 
topically, particularly to mucosal tissues (i.e., mucous mem 
branes), although a Wide variety of surfaces can be treated. 
They can provide effective reduction, prevention, or elimi 
nation of microbes, particularly bacteria, fungi, and viruses. 
Preferably, the microbes are of a relatively Wide variety such 
that the compositions of the present invention have a broad 
spectrum of activity. 

[0010] Compositions of the present invention provide 
effective topical antimicrobial activity and are accordingly 
useful in the local treatment and/or prevention of conditions 
that are caused, or aggravated by, microorganisms (includ 
ing viruses, bacteria, fungi, mycoplasma, and protoZoa) on 
skin and/or mucous membranes. 

[0011] Signi?cantly, certain embodiments of the present 
invention have a very loW potential for generating microbial 
resistance. Thus, such compositions can be applied multiple 
times over one or more days to treat topical infections or to 
eradicate unWanted bacteria (such as nasal coloniZation of 
Staphylococcus aureus). Furthermore, compositions of the 
present invention can be used for multiple treatment regi 
mens on the same patient Without the fear of generating 
antimicrobial resistance. This can be particularly important 
for chronically ill patients Who are in need of decoloniZation 
of the anterior nares before hemodialysis, for example, or for 
antiseptic treatment of chronic Wounds such as diabetic foot 
ulcers. 
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[0012] Also, preferred compositions of the present inven 
tion have a generally loW irritation level for skin, skin 
lesions, and mucosal membranes (including the anterior 
nares, nasal cavities, and nasopharangyl cavity). Also, cer 
tain preferred compositions of the present invention are 
substantive for relatively long periods of time to ensure 
adequate ef?cacy. 
[0013] Compositions of the present invention include an 
antimicrobial lipid component that includes a fatty acid ester 
of a polyhydric alcohol, a fatty ether of a polyhydric alcohol, 
alkoXylated derivatives thereof (of either the ester or ether), 
or combinations thereof. Certain compositions further 
include an enhancer component. Other components that can 
be included as Well are surfactants, hydrophilic components, 
and hydrophobic components. Compositions With hydro 
phobic components are typically used on skin, mucosal 
tissue, Wounds, and medical devices that come in contact 
With such surfaces, Whereas compositions With hydrophilic 
components are typically used on these surfaces as Well as 
other hard surfaces (e.g., ?oor tiles). 

[0014] In one embodiment, the present invention provides 
an antimicrobial composition that includes: an effective 
amount of an antimicrobial lipid component that includes a 
(C8-C12)saturated fatty acid ester of a polyhydric alcohol, a 
(C12-C22)unsaturated fatty acid ester of a polyhydric alco 
hol, a (C8-C12)saturated fatty ether of a polyhydric alcohol, 
a (C12-C22)unsaturated fatty ether of a polyhydric alcohol, 
an alkoXylated derivative thereof, or combinations thereof, 
Wherein the alkoXylated derivative has less than 5 moles of 
alkoXide per mole of polyhydric alcohol; With the proviso 
that for polyhydric alcohols other than sucrose, the esters 
include monoesters and the ethers include monoethers, and 
for sucrose the esters include monoesters, diesters, or com 
binations thereof, and the ethers include monoethers, 
diethers, or combinations thereof; an effective amount of an 
enhancer component that includes an alpha-hydroXy acid, a 
beta-hydroXy acid, a chelating agent, a (C1-C4)alkyl car 
boXylic acid, a (C6-C12)aryl carboXylic acid, a (C6 
C12)aralkyl carboXylic acid, a (C6-C12)alkaryl carboXylic 
acid, a phenolic compound, a (C1-C10)alkyl alcohol, an 
ether glycol, or combinations thereof; a surfactant; a hydro 
philic component; and a hydrophobic component; Wherein 
the hydrophobic component forms the greatest portion of the 
composition. Preferably, Water is present in less than 10 
percent by Weight (Wt-%). 
[0015] In one embodiment, the present invention provides 
an antimicrobial composition that includes: 0.01 Wt-% to 20 
Wt-% of an antimicrobial lipid component that includes a 
(C8-C12)saturated fatty acid ester of a polyhydric alcohol, a 
(C12-C22)unsaturated fatty acid ester of a polyhydric alco 
hol, a (C8-C12)saturated fatty ether of a polyhydric alcohol, 
a (C12-C22)unsaturated fatty ether of a polyhydric alcohol, 
an alkoXylated derivative thereof, or combinations thereof, 
Wherein the alkoXylated derivative has less than 5 moles of 
alkoXide per mole of polyhydric alcohol; With the proviso 
that for polyhydric alcohols other than sucrose, the esters 
include monoesters and the ethers include monoethers, and 
for sucrose the esters include monoesters, diesters, or com 
binations thereof, and the ethers include monoethers, 
diethers, or combinations thereof; 0.01 Wt-% to 20 Wt-% of 
an enhancer component that includes an alpha-hydroXy acid, 
a beta-hydroXy acid, a chelating agent, a (C1-C4)alkyl 
carboXylic acid, a (C6-C12)aryl carboXylic acid, a (C6 
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C12)aralkyl carboXylic acid, a (C6-C12)alkaryl carboXylic 
acid, a phenolic compound, a (C1-C10)alkyl alcohol, an 
ether glycol, or combinations thereof; 0.1 Wt-% to 10 Wt-% 
of a surfactant; 1 Wt-% to 40 Wt-% of a hydrophilic com 
ponent; 50 Wt-% to 95 Wt-% of a hydrophobic component; 
and less than 10 Wt-% Water. 

[0016] In one embodiment, the present invention provides 
an antimicrobial composition that includes: an effective 
amount of an antimicrobial lipid component that includes a 
(C8-C12)saturated fatty acid ester of a polyhydric alcohol, a 
(C12-C22)unsaturated fatty acid ester of a polyhydric alco 
hol, a (C8-C12)saturated fatty ether of a polyhydric alcohol, 
a (C12-C22)unsaturated fatty ether of a polyhydric alcohol, 
an alkoXylated derivative thereof, or combinations thereof, 
Wherein the alkoXylated derivative has less than 5 moles of 
alkoXide per mole of polyhydric alcohol; With the proviso 
that for polyhydric alcohols other than sucrose, the esters 
include monoesters and the ethers include monoethers, and 
for sucrose the esters include monoesters, diesters, or com 
binations thereof, and the ethers include monoethers, 
diethers, or combinations thereof; an effective amount of an 
enhancer component that includes an alpha-hydroXy acid, a 
beta-hydroXy acid, a chelating agent, a (C1-C4)alkyl car 
boXylic acid, a (C6-C12)aryl carboXylic acid, a (C6 
C12)aralkyl carboXylic acid, a (C6-C12)alkaryl carboXylic 
acid, a phenolic compound, a (C1-C10)alkyl alcohol, an 
ether glycol, or combinations thereof; a surfactant; and a 
hydrophilic component; Wherein the viscosity of the com 
position is at least 500 Centipoise (cps). 

[0017] In one embodiment, the present invention provides 
an antimicrobial composition that includes: an effective 
amount of an antimicrobial lipid component that includes a 
(C8-C12)saturated fatty acid ester of a polyhydric alcohol, a 
(C12-C22)unsaturated fatty acid ester of a polyhydric alco 
hol, a (C8-C12)saturated fatty ether of a polyhydric alcohol, 
a (C12-C22)unsaturated fatty ether of a polyhydric alcohol, 
an alkoXylated derivative thereof, or combinations thereof, 
Wherein the alkoXylated derivative has less than 5 moles of 
alkoXide per mole of polyhydric alcohol; With the proviso 
that for polyhydric alcohols other than sucrose, the esters 
include monoesters and the ethers include monoethers, and 
for sucrose the esters include monoesters, diesters, or com 
binations thereof, and the ethers include monoethers, 
diethers, or combinations thereof; an effective amount of an 
enhancer component that includes an alpha-hydroXy acid, a 
beta-hydroXy acid, a chelating agent, a (C1-C4)alkyl car 
boXylic acid, a (C6-C12)aryl carboXylic acid, a (C6 
C12)aralkyl carboXylic acid, a (C6-C12)alkaryl carboXylic 
acid, a phenolic compound, a (C1-C10)alkyl alcohol, an 
ether glycol, or combinations thereof; a surfactant; a hydro 
philic component; a hydrophobic component; and less than 
10 Wt-% Water; Wherein the hydrophilic component forms 
the greatest portion of the composition by Weight. 

[0018] In one embodiment, the present invention provides 
an antimicrobial composition that includes: an effective 
amount of an antimicrobial lipid component that includes a 
(C8-C12)saturated fatty ether of a polyhydric alcohol, a 
(C12-C22)unsaturated fatty ether of a polyhydric alcohol, an 
alkoXylated derivative thereof, or combinations thereof, 
Wherein the alkoXylated derivative has less than 5 moles of 
alkoXide per mole of polyhydric alcohol; With the proviso 
that for polyhydric alcohols other than sucrose, the ethers 
include monoethers, and for sucrose the ethers include 
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monoethers, diethers, or combinations thereof; an effective 
amount of an enhancer component that includes an alpha 
hydroXy acid, a beta-hydroXy acid, a chelating agent, a 
(C1-C4)alkyl carboXylic acid, a (C6-C12)aryl carboXylic 
acid, a (C6-C12)aralkyl carboXylic acid, a (C6-C12)alkaryl 
carboXylic acid, a phenolic compound, a (C1-C10)alkyl 
alcohol, an ether glycol, or combinations thereof; and a 
hydrophobic component Which forms the greatest portion of 
the composition by Weight. 

[0019] In one embodiment, the present invention provides 
an antimicrobial composition that includes: an effective 
amount of an antimicrobial lipid component that includes a 
(C8-C12)saturated fatty ether of a polyhydric alcohol, a 
(C12-C22)unsaturated fatty ether of a polyhydric alcohol, an 
alkoXylated derivative thereof, and combinations thereof, 
Wherein the alkoXylated derivative has less than 5 moles of 
alkoXide per mole of polyhydric alcohol; With the proviso 
that for polyhydric alcohols other than sucrose, the ethers 
include monoethers, and for sucrose the ethers include 
monoethers, diethers, or combinations thereof; an effective 
amount of an enhancer component that includes an alpha 
hydroXy acid, a beta-hydroXy acid, a chelating agent, a 
(C1-C4)alkyl carboXylic acid, a (C6-C12)aryl carboXylic 
acid, a (C6-C12)aralkyl carboXylic acid, a (C6-C12)alkaryl 
carboXylic acid, a phenolic compound, a (C1-C10)alkyl 
alcohol, an ether glycol, or combinations thereof; and a 
hydrophilic component Which forms the greatest portion of 
the composition; Wherein the viscosity of the composition is 
at least 500 cps. 

[0020] Preferably, the antimicrobial lipid component is 
present in an amount of at least 0.1 Wt-%. Unless otherWise 
speci?ed, all Weight percents are based on the total Weight 
of a “ready to use” or “as used” composition. Preferably, if 
the antimicrobial lipid component includes a monoester of a 
polyhydric alcohol, a monoether of a polyhydric alcohol, or 
an alkoXylated derivative thereof, then there is no more than 
50 Wt-%, more preferably no more than 40 Wt-%, even more 
preferably no more than 25 Wt-%, and even more preferably 
no more than 15 Wt-% of a diester, diether, triester, triether, 
or alkoXylated derivative thereof present, based on the total 
Weight of the antimicrobial lipid component. 

[0021] Preferably, the antimicrobial lipid component 
includes glycerol monolaurate, glycerol monocaprate, glyc 
erol monocaprylate, propylene glycol monolaurate, propy 
lene glycol monocaprate, propylene glycol monocaprylate, 
and combinations thereof. 

[0022] Preferably, the surfactant includes a sulfonate, a 
sulfate, a phosphonate, a phosphate, a poloXamer, a cationic 
surfactant, or miXtures thereof. 

[0023] Preferably, the hydrophilic component includes a 
glycol, a loWer alcohol ether, a short chain ester, and 
combinations thereof, Wherein the hydrophilic component is 
soluble in Water in an amount of at least 20 Wt-% at 23° C. 

[0024] The present invention also provides various meth 
ods of use of compositions of the present invention. In one 
embodiment, the present invention provides a method of 
preventing and/or treating an affliction caused, or aggravated 
by, a microorganism on skin and/or a mucous membrane. 
The method includes contacting the skin and/or mucous 
membrane With an antimicrobial composition of the present 
invention. 
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[0025] In one embodiment, the present invention provides 
a method of decoloniZing at least a portion of the nasal 
cavities, anterior nares, and/or nasopharynX of a subject of 
microorganisms. The method includes contacting the nasal 
cavities, anterior nares, and/or nasopharynX With an antimi 
crobial composition of the present invention in an amount 
effective to kill one or more microorganisms. 

[0026] In one embodiment, the present invention provides 
a method of decoloniZing at least a portion of the nasal 
cavities, anterior nares, and/or nasopharynX of a subject of 
microorganisms. The method includes contacting the nasal 
cavities, anterior nares, and/or nasopharynX With an antimi 
crobial composition in an amount effective to kill one or 
more microorganisms, Wherein the antimicrobial composi 
tion includes: an effective amount of an antimicrobial lipid 
component that includes a (C8-C12)saturated fatty acid ester 
of a polyhydric alcohol, a (C12-C22)unsaturated fatty acid 
ester of a polyhydric alcohol, a (C8-C12)saturated fatty ether 
of a polyhydric alcohol, a (C12-C22)unsaturated fatty ether 
of a polyhydric alcohol, an alkoXylated derivative thereof, or 
combinations thereof, Wherein the alkoXylated derivative 
has less than 5 moles of alkoXide per mole of polyhydric 
alcohol; With the proviso that for polyhydric alcohols other 
than sucrose, the esters include monoesters and the ethers 
include monoethers, and for sucrose the esters include 
monoesters, diesters, or combinations thereof, and the ethers 
include monoethers, diethers, or combinations thereof; 
optionally, an effective amount of an enhancer component 
that includes an alpha-hydroXy acid, a beta-hydroXy acid, a 
chelating agent, a (C1-C4)alkyl carboXylic acid, a (C6 
C12)aryl carboXylic acid, a (C6-C12)aralkyl carboXylic 
acid, a (C6-C12)alkaryl carboXylic acid, a phenolic com 
pound, a (C1-C10)alkyl alcohol, an ether glycol, or combi 
nations thereof; a hydrophobic component Which forms the 
greatest portion of the composition by Weight; and option 
ally, a hydrophilic component. 

[0027] In one embodiment, the present invention provides 
a method of treating a middle ear infection in a subject. The 
method includes contacting the middle ear, Eustachian tube, 
and/or tympanic membrane With an antimicrobial composi 
tion that includes: an effective amount of an antimicrobial 

lipid component that includes a (C8-C12)saturated fatty acid 
ester of a polyhydric alcohol, a (C12-C22)unsaturated fatty 
acid ester of a polyhydric alcohol, a (C8-C12)saturated fatty 
ether of a polyhydric alcohol, a (C12-C22)unsaturated fatty 
ether of a polyhydric alcohol, an alkoXylated derivative 
thereof, or combinations thereof, Wherein the alkoXylated 
derivative has less than 5 moles of alkoXide per mole of 
polyhydric alcohol; With the proviso that for polyhydric 
alcohols other than sucrose, the esters include monoesters 
and the ethers include monoethers, and for sucrose the esters 
include monoesters, diesters, or combinations thereof, and 
the ethers include monoethers, diethers, or combinations 
thereof; and an effective amount of an enhancer component 
that includes an alpha-hydroXy acid, a beta-hydroXy acid, a 
chelating agent, a (C1-C4)alkyl carboXylic acid, a (C6 
C12)aryl carboXylic acid, a (C6-C12)aralkyl carboXylic 
acid, a (C6-C12)alkaryl carboXylic acid, a phenolic com 
pound, a (C1-C10)alkyl alcohol, an ether glycol, or combi 
nations thereof. An alternative composition for treating a 
middle ear infection includes an effective amount of an 

antimicrobial lipid component, optionally an effective 
amount of an enhancer component, and a hydrophobic 
component Which forms the greatest portion of the compo 
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sition by Weight (i.e., the hydrophobic component forms a 
vehicle for the active agent(s)). 

[0028] In one embodiment, the present invention provides 
a method of treating chronic sinusitis in a subject. The 
method includes contacting at least a portion of the respi 
ratory system (particularly the upper respiratory system 
including the nasal cavities, anterior nares, and/or nasophar 
ynX) With an antimicrobial composition that includes: an 
effective amount of an antimicrobial lipid component that 
includes a (C8-C12)saturated fatty acid ester of a polyhydric 
alcohol, a (C12-C22)unsaturated fatty acid ester of a poly 
hydric alcohol, a (C8-C12)saturated fatty ether of a poly 
hydric alcohol, a (C12-C22)unsaturated fatty ether of a 
polyhydric alcohol, an alkoXylated derivative thereof, or 
combinations thereof, Wherein the alkoXylated derivative 
has less than 5 moles of alkoXide per mole of polyhydric 
alcohol; With the proviso that for polyhydric alcohols other 
than sucrose, the esters include monoesters and the ethers 
include monoethers, and for sucrose the esters include 
monoesters, diesters, or combinations thereof, and the ethers 
include monoethers, diethers, or combinations thereof; and 
an effective amount of an enhancer component that includes 
an alpha-hydroXy acid, a beta-hydroXy acid, a chelating 
agent, a (C1-C4)alkyl carboXylic acid, a (C6-C12)aryl car 
boXylic acid, a (C6-C12)aralkyl carboXylic acid, a (C6 
C12)alkaryl carboXylic acid, a phenolic compound, a (C1 
C10)alkyl alcohol, an ether glycol, or combinations thereof; 
Wherein the composition includes less than 0.50 percent by 
Weight (C6-C18)fatty acid. An alternative composition for 
treating chronic sinusitis includes an effective amount of an 
antimicrobial lipid component, optionally an effective 
amount of an enhancer component, and a hydrophobic 
component Which forms the greatest portion of the compo 
sition by Weight. 
[0029] In one embodiment, the present invention provides 
a method of treating impetigo on the skin of a subject. The 
method includes contacting the affected area With an anti 
microbial composition that includes: an effective amount of 
an antimicrobial lipid component that includes a (C8 
C12)saturated fatty acid ester of a polyhydric alcohol, a 
(C12-C22)unsaturated fatty acid ester of a polyhydric alco 
hol, a (C8-C12)saturated fatty ether of a polyhydric alcohol, 
a (C12-C22)unsaturated fatty ether of a polyhydric alcohol, 
an alkoXylated derivative thereof, or combinations thereof, 
Wherein the alkoXylated derivative has less than 5 moles of 
alkoXide per mole of polyhydric alcohol; With the proviso 
that for polyhydric alcohols other than sucrose, the esters 
include monoesters and the ethers include monoethers, and 
for sucrose the esters include monoesters, diesters, or com 
binations thereof, and the ethers include monoethers, 
diethers, or combinations thereof; an effective amount of an 
enhancer component that includes an alpha-hydroXy acid, a 
beta-hydroXy acid, a chelating agent, a (C1-C4)alkyl car 
boXylic acid, a (C6-C12)aryl carboXylic acid, a (C6 
C12)aralkyl carboXylic acid, a (C6-C12)alkaryl carboXylic 
acid, a phenolic compound, a (C1-C10)alkyl alcohol, an 
ether glycol, or combinations thereof; and optionally a 
hydrophilic component, Wherein the viscosity of the com 
position is less than 500 cps. An alternative composition for 
treating impetigo includes an effective amount of an anti 
microbial lipid component, optionally an effective amount 
of an enhancer component, and a hydrophobic component 
Which forms the greatest portion of the composition by 
Weight. 

Mar. 17, 2005 

[0030] In one embodiment, the present invention provides 
a method of treating and/or preventing an infection on the 
skin, mucosal tissue, and/or Wound of a subject. The method 
includes contacting the skin, mucosal tissue, and/or Wound 
With an antimicrobial composition in an amount effective to 
kill or inactivate one or more microorganisms, Wherein the 
antimicrobial composition includes: an effective amount of 
an antimicrobial lipid component that includes a (C8 
C12)saturated fatty acid ester of a polyhydric alcohol, a 
(C12-C22)unsaturated fatty acid ester of a polyhydric alco 
hol, a (C8-C12)saturated fatty ether of a polyhydric alcohol, 
a (C12-C22)unsaturated fatty ether of a polyhydric alcohol, 
an alkoXylated derivative thereof, or combinations thereof, 
Wherein the alkoXylated derivative has less than 5 moles of 
alkoXide per mole of polyhydric alcohol; With the proviso 
that for polyhydric alcohols other than sucrose, the esters 
include monoesters and the ethers include monoethers, and 
for sucrose the esters include monoesters, diesters, or com 
binations thereof, and the ethers include monoethers, 
diethers, or combinations thereof; an effective amount of an 
enhancer component that includes an alpha-hydroXy acid, a 
beta-hydroXy acid, a chelating agent, a (C1-C4)alkyl car 
boXylic acid, a (C6-C12)aryl carboXylic acid, a (C6 
C12)aralkyl carboXylic acid, a (C6-C12)alkaryl carboXylic 
acid, a phenolic compound, a (C1-C10)alkyl alcohol, an 
ether glycol, or combinations thereof; a hydrophilic com 
ponent or a surfactant or both; and a hydrophobic compo 
nent Which forms the greatest portion of the composition by 
Weight. An alternative composition for treating and/or pre 
venting an infection on the skin, mucosal tissue, and/or 
Wound of a subject includes an effective amount of an 
antimicrobial lipid component, optionally an effective 
amount of an enhancer component, and a hydrophobic 
component Which forms the greatest portion of the compo 
sition by Weight. 

[0031] In one embodiment, the present invention provides 
a method of treating a burn. The method includes contacting 
the burned area of a subject With an antimicrobial compo 
sition in an amount effective to kill or inactivate one or more 

microorganisms, Wherein the antimicrobial composition 
includes: an effective amount of an antimicrobial lipid 
component that includes a (C8-C12)saturated fatty acid ester 
of a polyhydric alcohol, a (C12-C22)unsaturated fatty acid 
ester of a polyhydric alcohol, a (C8-C12)saturated fatty ether 
of a polyhydric alcohol, a (C12-C22)unsaturated fatty ether 
of a polyhydric alcohol, an alkoXylated derivative thereof, or 
combinations thereof, Wherein the alkoXylated derivative 
has less than 5 moles of alkoXide per mole of polyhydric 
alcohol; With the proviso that for polyhydric alcohols other 
than sucrose, the esters include monoesters and the ethers 
include monoethers, and for sucrose the esters include 
monoesters, diesters, or combinations thereof, and the ethers 
include monoethers, diethers, or combinations thereof; and 
an effective amount of an enhancer component that includes 
an alpha-hydroXy acid, a beta-hydroXy acid, a chelating 
agent, a (C1-C4)alkyl carboXylic acid, a (C6-C12)aryl car 
boXylic acid, a (C6-C12)aralkyl carboXylic acid, a (C6 
C12)alkaryl carboXylic acid, a phenolic compound, a (C1 
C10)alkyl alcohol, an ether glycol, or combinations thereof. 
An alternative composition for treating burns includes an 
effective amount of an antimicrobial lipid component, 
optionally an effective amount of an enhancer component, 
and a hydrophobic component Which forms the greatest 
portion of the composition by Weight. 
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[0032] In other embodiments, the present invention pro 
vides methods for killing or inactivating microorganisms. 
Herein, to “kill or inactivate” means to render the microor 
ganism ineffective by killing them (e.g., bacteria and fungi) 
or otherWise rendering them inactive (e.g., viruses). The 
present invention provides methods for killing bacteria such 
as Staphylococcus spp., Streptococcus spp., Escherichia 
spp., Enterococcus spp., and Pseudamonas spp. bacteria, 
and more particularly Staphylococcus aureus (including 
antibiotic resistant strains such as methicillin resistant Sta 
phylococcus aureus), Staphylococcus epidermidis, Escheri 
chia coli coli), Pseudomonas aeruginosa (Pseudomonas 
ae.), and Streptococcus pyogenes, Which often are on or in 
the skin or mucosal tissue of a subject. The method includes 
contacting the microorganism With an antimicrobial com 
position of the present invention in an amount effective to 
kill one or more microorganisms (e. g., bacteria and fungi) or 
inactivate one or more microorganisms (e.g., viruses, par 
ticularly herpes virus). 
[0033] For eXample, in one embodiment, the present 
invention provides a method of killing or inactivating micro 
organisms on the skin, mucosal tissue, and/or in a Wound of 
a subject. The method includes contacting the affected area 
With an antimicrobial composition that includes: an effective 
amount of an antimicrobial lipid component that includes a 
(C8-C12)saturated fatty acid ester of a polyhydric alcohol, a 
(C12-C22)unsaturated fatty acid ester of a polyhydric alco 
hol, a (C8-C12)saturated fatty ether of a polyhydric alcohol, 
a (C12-C22)unsaturated fatty ether of a polyhydric alcohol, 
an alkoXylated derivative thereof, or combinations thereof, 
Wherein the alkoXylated derivative has less than 5 moles of 
alkoXide per mole of polyhydric alcohol; With the proviso 
that for polyhydric alcohols other than sucrose, the esters 
include monoesters and the ethers include monoethers, and 
for sucrose the esters include monoesters, diesters, or com 
binations thereof, and the ethers include monoethers, 
diethers, or combinations thereof; and an effective amount of 
an enhancer component that includes an alpha-hydroXy acid, 
a beta-hydroXy acid, a chelating agent, a (C1-C4)alkyl 
carboXylic acid, a (C6-C12)aryl carboXylic acid, a (C6 
C12)aralkyl carboXylic acid, a (C6-C12)alkaryl carboXylic 
acid, a phenolic compound, a (C1-C10)alkyl alcohol, an 
ether glycol, or combinations thereof; and optionally a 
hydrophilic component, Wherein the viscosity of the com 
position is at least 500 cps. An alternative composition for 
killing or inactivating microorganisms on the skin, mucosal 
tissue, and/or in a Wound of a subject includes an effective 
amount of an antimicrobial lipid component, optionally, an 
effective amount of an enhancer component, and a hydro 
phobic component Which forms the greatest portion of the 
composition by Weight. 

[0034] The compositions of the present invention can also 
be used for providing residual antimicrobial ef?cacy on a 
surface that results from leaving a residue or imparting a 
condition to the surface (e.g., skin, mucosal tissue, Wound, 
or medical device that comes in contact With such tissues, 
but particularly skin, mucosal tissue, and/or Wound) that 
remains effective and provides signi?cant antimicrobial 
activity. 

[0035] For eXample, in one embodiment, the present 
invention provides a method of providing residual antimi 
crobial ef?cacy on the skin, mucosal tissue, and/or in a 
Wound of a subject, the method includes contacting the skin, 
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mucosal tissue, and/or Wound With an antimicrobial com 
position that includes: an effective amount of an antimicro 
bial lipid component that includes a (C8-C12)saturated fatty 
acid ester of a polyhydric alcohol, a (C12-C22)unsaturated 
fatty acid ester of a polyhydric alcohol, a (C8-C12)saturated 
fatty ether of a polyhydric alcohol, a (C12-C22)unsaturated 
fatty ether of a polyhydric alcohol, an alkoXylated derivative 
thereof, or combinations thereof, Wherein the alkoXylated 
derivative has less than 5 moles of alkoXide per mole of 
polyhydric alcohol; With the proviso that for polyhydric 
alcohols other than sucrose, the esters include monoesters 
and the ethers include monoethers, and for sucrose the esters 
include monoesters, diesters, or combinations thereof, and 
the ethers include monoethers, diethers, or combinations 
thereof; and an effective amount of an enhancer component 
that includes an alpha-hydroXy acid, a beta-hydroXy acid, a 
chelating agent, a (C1-C4)alkyl carboXylic acid, a (C6 
C12)aryl carboXylic acid, a (C6-C12)aralkyl carboXylic 
acid, a (C6-C12)alkaryl carboXylic acid, a phenolic com 
pound, a (C1-C10)alkyl alcohol, an ether glycol, or combi 
nations thereof; and a surfactant and/or a hydrophilic com 
ponent. An alternative composition for providing residual 
antimicrobial ef?cacy includes an effective amount of an 
antimicrobial lipid component, an effective amount of an 
enhancer component, and a hydrophobic component Which 
forms the greatest portion of the composition by Weight. 

[0036] In another embodiment, the present invention pro 
vides methods of preventing and/or treating a subject for a 
common cold and/or respiratory affliction caused by a 
microbial infection. The method includes contacting the 
subject With a composition of the present invention in at 
least a portion of the subject’s respiratory system (such as 
but not limited to, at least a portion of the nasal cavities, etc.) 
in an amount effective to kill or inactivate one or more 

microorganisms that cause a common cold and/or respira 
tory affliction. An exemplary antimicrobial composition for 
use in this method includes an effective amount of an 
antimicrobial lipid component and an effective amount of an 
enhancer component. 

[0037] Methods of manufacture are also provided. 

De?nitions 

[0038] The folloWing terms are used herein according to 
the folloWing de?nitions. 

[0039] “Effective amount” means the amount of the anti 
microbial lipid component and/or the enhancer component 
When in a composition, as a Whole, provides an antimicro 
bial (including, for eXample, antiviral, antibacterial, or anti 
fungal) activity that reduces, prevents, or eliminates one or 
more species of microbes such that an acceptable level of the 
microbe results. Typically, this is a level loW enough not to 
cause clinical symptoms, and is desirably a non-detectable 
level. It should be understood that in the compositions of the 
present invention, the concentrations or amounts of the 
components, When considered separately, may not kill to an 
acceptable level, or may not kill as broad a spectrum of 
undesired microorganisms, or may not kill as fast; hoWever, 
When used together such components provide an enhanced 
(preferably synergistic) antimicrobial activity (as compared 
to the same components used alone under the same condi 
tions). Also, it should be understood that (unless otherWise 
speci?ed) the listed concentrations of the components are for 
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“ready to use” or “as used” compositions. The compositions 
can be in a concentrated form. That is, certain embodiments 
of the compositions can be in the form of concentrates that 
Would be diluted by the user With an appropriate vehicle. 

[0040] “Hydrophilic” or “Water-soluble” refers to a mate 
rial that Will dissolve in Water (or other aqueous solution as 
speci?ed) at a temperature of 23° C. in an amount of at least 
7% by Weight, preferably at least 10% by Weight, more 
preferably at least 20% by Weight, even more preferably at 
least 25% by Weight, and most preferably at least 40% by 
Weight, based on the total Weight of the hydrophilic material 
and the Water. 

[0041] “Hydrophobic” or “Water-insoluble” refers to a 
material that Will not signi?cantly dissolve in Water at 23° C. 
No signi?cant amount means less than 5% by Weight, 
preferably less than 1% by Weight, more preferably less than 
0.5% by Weight, and even more preferably less than 0.1% by 
Weight, based on the total Weight of the hydrophobic mate 
rial and the Water. 

[0042] “Stable” means physically stable or chemically 
stable, Which are both de?ned in greater detail beloW. 

[0043] “Enhancer” means a component that enhances the 
effectiveness of the antimicrobial lipid component such that 
When the composition less the antimicrobial lipid compo 
nent and the composition less the enhancer component are 
used separately, they do not provide the same level of 
antimicrobial activity as the composition as a Whole. For 
example, an enhancer component in the absence of the 
antimicrobial lipid component may not provide any appre 
ciable antimicrobial activity. The enhancing effect can be 
With respect to the level of kill, the speed of kill, and/or the 
spectrum of microorganisms killed, and may not be seen for 
all microorganisms. In fact, an enhanced level of kill is most 
often seen in Gram negative bacteria such as Escherichia 
coli. An enhancer may be a synergist such that When 
combined With the remainder of the composition, the com 
position as a Whole displays an activity that is greater than 
the sum of the activity of the composition less the enhancer 
component and the composition less the antimicrobial lipid 
component. 

[0044] “Microorganism” or “microbe” or “microorgan 
ism” refers to bacteria, yeast, mold, fungi, protoZoa, myco 
plasma, as Well as viruses (including lipid enveloped RNA 
and DNA viruses). 

[0045] “Antibiotic” means an organic chemical produced 
by microorganisms that has the ability in dilute concentra 
tions to destroy or inhibit microorganisms and is used to 
treat infectious disease. 

[0046] “Antiseptic” means a chemical agent that kills 
pathogenic and non-pathogenic microorganisms. 

[0047] “Mucous membranes, mucosal membranes,” and 
“mucosal tissue” are used interchangeably and refer to the 
surfaces of the nasal (including anterior nares, nasoparangyl 
cavity, etc.), oral (e.g., mouth), outer ear, middle ear, vaginal 
cavities, and other similar tissues. Examples include 
mucosal membranes such as buccal, gingival, nasal, ocular, 
tracheal, bronchial, gastrointestinal, rectal, urethral, ureteral, 
vaginal, cervical, and uterine mucosal membranes. 

[0048] “Affliction” means a condition to a body resulting 
from sickness, disease, injury, bacterial coloniZation, etc. 
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[0049] “Treat” or “treatment” means to improve the con 
dition of a subject relative to the affliction, typically in terms 
of clinical symptoms of the condition. 

[0050] “Decolonization” refers to a reduction in the num 
ber of microorganisms (e.g., bacteria and fungi) present in or 
on tissue that do not necessarily cause immediate clinical 
symptoms. Examples of decoloniZation include, but are not 
limited to, decoloniZation of the nasal cavity and Wounds. 
Ordinarily feWer microorganisms are present in coloniZed 
tissue than in infected tissue. 

[0051] “Subject” and “patient” includes humans, sheep, 
horses, cattle, pigs, dogs, cats, rats, mice, or other mammal. 

[0052] “Wound” refers to an injury to a subject Which 
involves a break in the normal skin barrier exposing tissue 
beloW, Which is caused by, for example, lacerations, surgery, 
burns, damage to underlying tissue such as pressure sores, 
poor circulation, and the like. Wounds are understood to 
include both acute and chronic Wounds. 

[0053] The terms “comprises” and variations thereof do 
not have a limiting meaning Where these terms appear in the 
description and claims. 

[0054] As used herein, “a,”“an,”“the,”“at least one,” and 
“one or more” are used interchangeably. The term “and/or” 
means one or all of the listed elements (e.g., preventing 
and/or treating an af?iction means preventing, treating, or 
both treating and preventing further af?ications). 

[0055] Also herein, the recitations of numerical ranges by 
endpoints include all numbers subsumed Within that range 
(e.g., 1 to 5 includes 1, 1.5, 2, 2.75, 3, 3.80, 4, 5, etc.). 

[0056] The above summary of the present invention is not 
intended to describe each disclosed embodiment or every 
implementation of the present invention. The description 
that folloWs more particularly exempli?es illustrative 
embodiments. In several places throughout the application, 
guidance is provided through lists of examples, Which 
examples can be used in various combinations. In each 
instance, the recited list serves only as a representative group 
and should not be interpreted as an exclusive list. 

DETAILED DESCRIPTION OF ILLUSTRATIVE 
EMBODIMENTS 

[0057] The present invention provides antimicrobial 
(including, e.g., antiviral, antibacterial, and antifungal) com 
positions. These compositions include one or more antimi 
crobial lipids such as a fatty acid ester of a polyhydric 
alcohol, a fatty ether of a polyhydric alcohol, or alkoxylated 
derivatives thereof (of either the ester or ether). In certain 
embodiments the compositions also include one or more 
enhancers. Certain compositions also include one or more 
surfactants, one or more hydrophilic compounds, and/or one 
or more hydrophobic compounds. 

[0058] Such compositions adhere Well to bodily tissues 
(e.g., skin, mucosal tissue, and Wounds) and thus are very 
effective topically. Thus, the present invention provides a 
Wide variety of uses of the compositions. Particularly pre 
ferred methods involve topical application, particularly to 
mucosal tissues (i.e., mucous membranes including the 
anterior nares and other tissues of the upper respiratory 
tract), as Well as skin (e.g., skin lesions) and Wounds. 
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[0059] For certain applications in Which limited antimi 
crobial activity is desired, compositions containing an anti 
microbial lipid component can be used, Whereas in other 
applications in Which more broad antimicrobial activity is 
desired, compositions containing both an antimicrobial lipid 
component and an enhancer component are used. For 
example, in certain situations it may be desirable to kill or 
inactivate only one type of microorganism as opposed to all 
the microorganisms present. In such situations, composi 
tions of the present invention that contain an antimicrobial 
lipid component Without an enhancer component may be 
suitable. 

[0060] Compositions of the present invention can be used 
to provide effective topical antimicrobial activity. For 
example, they can be used for hand disinfection, particularly 
in presurgical scrubs. They can be used to disinfect various 
body parts, particularly in patient presurgical skin antisep 
tics. 

[0061] Compositions of the present invention can be used 
to provide effective topical antimicrobial activity and 
thereby treat and/or prevent a Wide variety of af?ications. 
For example, they can be used in the treatment and/or 
prevention of afflictions that are caused, or aggravated by, 
microorganisms (e.g., Gram positive bacteria, Gram nega 
tive bacteria, fungi, protoZoa, mycoplasma, yeast, viruses, 
and even lipid-enveloped viruses) on skin and/or mucous 
membranes, such as those in the nose (anterial nares, 
nasopharangyl cavity, nasal cavities, etc.), outer ear, and 
middle ear, mouth, rectum, vagina, or other similar tissue. 
Particularly relevant organisms that cause or aggravate such 
af?ications include Staphylococcus spp., Streptococcus spp., 
Pseudomonas spp., Enterococcus spp., and Esherichia spp., 
bacteria, as Well as herpes virus,Aspergillus spp., Fusarium 
spp., and Candida spp. Particularly virulent organisms 
include Staphylococcus aureus (including resistant strains 
such as Methicillin Resistant Staphylococcus Aureus 
(MRSA), Staphylococcus epidermidis, Streptococcus pneu 
moniae, Enterococcus faecalis, Vancomycin Resistant 
Enterococcus (VRE), Pseudomonas auerginosa, Escheri 
chia coli, Aspergillus niger; Aspergillus fumigatus, Aspergil 
lus clavatus, Fusarium solani, Fusarium oxysporum, 
Fusarium chlamydosporum, Candida albicans, Candida 
glabrata, and Candida krusei. 

[0062] Compositions of the present invention can be used 
for the prevention and/or treatment of one or more micro 
organism-caused infections or other afflictions. In particular, 
compositions of the present invention can be used for 
preventing and/or treating one or more of the folloWing: skin 
lesions, conditions of the skin such as impetigo, ecZema, 
diaper rash in infants as Well as incontinent adults, in?am 
mation around ostomy devices, shingles, and bacterial infec 
tions in open Wounds (e.g., cuts, scrapes, burns, lacerations, 
chronic Wounds); necrotiZing faciitis; infections of the outer 
ear; acute or chronic otitis media (middle ear infection) 
caused by bacterial, viral, or fungal contamination; fungal 
and bacterial infections of the vagina or rectum; vaginal 
yeast infections; bacterial rhinitis; ocular infections; cold 
sores; genital herpes; coloniZation by Staphylococcus aureus 
in the anterior nares (e.g. prior to surgery or hemodialysis); 
mucositis (i.e., in?ammation as opposed to infection of a 
mucous membrane typically induced by non-invasive fun 
gus); chronic sinusitis (e.g., that caused by bacterial or viral 
contamination); non-invasive fungus-induced rhinosinusitis; 
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chronic colitis; Crohn’s disease; burns; napkin rash; tinea 
pedis (i.e., athlete’s foot); tinea curis (i.e., jock itch); tinea 
corporis (i.e., ringWorm); candidiasis; strep throat, strep 
pharyngitis, and other Group A Streptococci infections; 
rosacea (often called adult acne); common cold; and respi 
ratory af?ictions (e.g., asthma). In sum, compositions of the 
present invention can be used for preventing and/or treating 
a Wide variety of topical afflictions caused by microbial 
infection (e.g., yeast, viral, bacterial infections). 

[0063] Compositions of the present invention can be used 
on a Wide variety of surfaces. For example, they can be used 
on skin, mucosal tissue, Wounds, and hard surfaces such as 
medical (e. g., surgical) devices, ?oor tiles, countertops, tubs, 
dishes, as Well as on gloves (e.g., surgical gloves). They can 
also be impregnated into cloth, sponges, and paper products 
(e.g., paper toWels and Wipes), for example. Typically, 
compositions With hydrophobic components are used on 
skin, mucosal tissue, Wounds, and medical devices that 
come in contact With such surfaces, Whereas compositions 
With hydrophilic components are used on these surfaces as 
Well as other hard surfaces (e.g., ?oor tiles). 

[0064] Thus, the present invention also provides various 
methods of use of compositions of the present invention. 
Various embodiments of the present invention include: a 
method of preventing an af?iction caused, or aggravated by, 
a microorganism on skin and/or a mucous membrane; a 

method of decoloniZing at least a portion of the nasal 
cavities, anterior nares, and/or nasopharynx of a subject of 
microorganisms; a method of treating a middle ear infection 
in a subject (through the middle ear, the Eustachian tube, 
and/or the tympanic membrane); a method of treating 
chronic sinusitis in a subject (by treating at least a portion of 
the respiratory system, particularly the upper respiratory 
system, including the nasal cavities, anterior nares, and/or 
nasopharynx); a method of treating impetigo on the skin of 
a subject; a method of treating and/or preventing an infec 
tion on the skin, mucosal tissue, and/or Wound of a subject; 
a method of treating a burn; a method of killing or inacti 
vating microorganisms (e. g., killing bacteria and/or fungi, or 
inactivating viruses); a method for providing residual anti 
microbial ef?cacy (e.g., antibacterial, antfungal, and/or anti 
viral ef?cacy) that results from leaving a residue or impart 
ing a condition on a surface (such as skin, mucosal tissue, 
Wound, and/or medical device that contacts such surfaces) 
that remains effective and provides signi?cant antimicrobial 
activity; and a method of preventing and/or treating a subject 
for a common cold and/or respiratory af?iction caused by a 
microbial infection. 

[0065] It should be understood that compositions of the 
present invention can be used in situations in Which there are 
no clinical indications of an affliction. For example, com 
positions of the present invention can be used in methods of 
decoloniZing at least a portion of the nasal cavities (i.e., 
space behind the vestibule of the nose), anterior nares (i.e., 
the opening in the nose to the nasal cavities, also referred to 
as the external nares), and/or nasopharynx (i.e., the portion 
of the pharynx, i.e., throat, that lies above the point of food 
entry into the pharynx) of a subject of microorganisms. A 
suitable model to test for the effectiveness of compositions 
to decoloniZe the anterior nares has been established and is 
described by K. Kiser et al., Infect and Immunity, 67(10), 
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5001-5006 (1999). Compositions of the present invention 
can also be used to decoloniZe microorganisms from 
Wounds. 

[0066] Decolonization methods using compositions of the 
present invention are particularly useful in immunocompro 
mised patients (including oncology patients, diabetics, HIV 
patients, transplant patients an the like), particularly for 
fungi such as Aspergillus spp. and Fusarium spp. 

[0067] In particular, compositions of the present invention 
can be used in chronic Wounds to eliminate methicillin 
resistant Staphylococcus aureus, Which may or may not 
shoW clinical signs of infection such as in?ammation, pus, 
exudate, etc. Also, it is of signi?cance to note that certain 
compositions of the present invention can kill lipid-envel 
oped viruses, Which can be very dif?cult to kill and can 
cause shingles (Herpes), chronic sinusitis, otitis media, and 
other local diseases. 

[0068] Those of ordinary skill in the art Will readily 
determine When a composition of the present invention 
provides antimicrobial activity using assay and bacterial 
screening methods Well knoWn in the art. One readily 
performed assay involves exposing selected knoWn or 
readily available viable microorganism strains, such as 
Enterococcus spp., Aspergillus spp., Escherichia spp., Sta 
phylococcus spp., Streptococcus spp., Pseudomonas spp., or 
Salmonella spp., to a test composition at a predetermined 
bacterial burden level in a culture media at an appropriate 
temperature. For the preferred compositions of the present 
invention this is most conveniently done by the Antimicro 
bial Kill Rate Test described in the Examples Section. 
Brie?y, after a suf?cient contact time, an aliquot of a sample 
containing the exposed bacteria is collected, diluted, and 
plated out on agar. The plated sample of bacteria is incubated 
for forty-eight hours and the number of viable bacterial 
colonies groWing on the plate is counted. Once colonies 
have been counted the reduction in the number of bacteria 
caused by the test composition is readily determined. Bac 
terial reduction is generally reported as log1O reduction 
determined by the difference betWeen the log1O of the initial 
inoculum count and the log1O of the inoculum count after 
exposure. Preferred compositions of the present invention 
have an average of at least a 4 log reduction in test bacteria 
in 10 minutes. 

[0069] Many of the preferred compositions Were tested as 
described in the Examples Section for antimicrobial activity 
against MRSA (Gram positive, ATCC Number 16266), E. 
coli (Gram negative, ATCC Number 11229), and Pseudomo 
has aeruginosa (Gram negative, AT CC Number 15442). In 
general, the Pseudomonas aeruginosa is often the most 
dif?cult to kill. Preferred compositions of the present inven 
tion also exhibit very rapid antimicrobial activity. As shoWn 
in the Examples Section, preferred formulations are able to 
achieve an average log reduction of at least 4 log against 
these three organisms after a 10 minute exposure and 
preferably after a 5 minute exposure. More preferred com 
positions are able to achieve an average log reduction of at 
least 5 log and even more preferred at least 6 log against 
these three organisms after a 10 minute exposure and 
preferably after a 5 minute exposure. 

[0070] For residual antimicrobial efficacy, compositions of 
the present invention preferably maintain an average log 
reduction of at least 1 log, more preferably at least 1.5 log, 
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and even more preferably at least 2 log, for at least 0.5 hour, 
more preferably at least 1 hour, and even more preferably at 
least 3 hours after application to an affected site or after 
testing the composition on the forearm of a subject. To test 
this, a composition Was applied to the forearm of a subject 
as a uniform Wet coating in an amount of approximately 4 
milligrams per square centimeter (mg/cm2) to the forearm of 
a healthy subject and alloWed to thoroughly dry (typically a 
minimum of 10 minutes) over an area of approximately 5><5 
cm. The dried composition Was gently Washed With 23° C. 
normal saline (0.9% by Weight sodium chloride). The saline 
Washed site Was exposed to a knoWn quantity of bacteria in 
an innoculum of about 106 bacteria/ml (typically Staphylo 
coccus epidermidis or E. coli) for 30 minutes. The bacteria 
Were recovered and treated With an effective neutraliZer and 
incubated to quantify the bacteria remaining. Particularly 
preferred compositions retain at least 1 log reduction and 
preferably at least 2 log reduction of bacteria after a gentle 
rinse With 500 ml saline. 

[0071] Signi?cantly, certain embodiments of the present 
invention have a very loW potential for generating microbial 
resistance. For example, preferred compositions of the 
present invention have an increase in the ratio of ?nal to 
initial MIC levels (i.e., minimum inhibitory concentration) 
of less than 16, more preferably less than 8, and even more 
preferably less than 4. Thus, such compositions can be 
applied multiple times over one or more days to treat topical 
infections or to eradicate unWanted bacteria (such as nasal 
colonization of Staphylococcus aureus). 

[0072] Preferred compositions of the present invention 
have a generally loW irritation level for skin, skin lesions, 
and mucosal membranes (including the anterior nares, nasal 
cavities, nasopharangyl cavity and other portions of the 
upper respiratory tract). For example, certain preferred com 
positions of the present invention are no more irritating than 
BACTROBAN ointment (on skin) or BACTROBAN 
NASAL (in the anterior nares) products available from 
Glaxo Smith Kline. 

[0073] Preferred compositions of the present invention are 
substantive for relatively long periods of time to ensure 
adequate efficacy. For example, certain compositions of the 
present invention remain at the site of application With 
antimicrobial activity for at least 4 hours and more prefer 
ably at least 8 hours. 

[0074] Preferred compositions of the present invention are 
physically stable. As de?ned herein “physically stable” 
compositions are those that do not signi?cantly change due 
to substantial precipitation, crystalliZation, phase separation, 
and the like, from their original condition during storage at 
23° C. for at least 3 months, and preferably for at least 6 
months. Particularly preferred compositions are physically 
stable if a 10-milliliter (10-ml) sample of the composition 
When placed in a 15-ml conical-shaped graduated plastic 
centrifuge tube (Corning) and centrifuged at 3,000 revolu 
tions per minute (rpm) for 10 minutes using a Labofuge B, 
model 2650 manufactured by Heraeus Sepatech GmbH, 
Osterode, West Germany has no visible phase separation in 
the bottom or top of the tube. 

[0075] Preferred compositions of the present invention 
exhibit good chemical stability. This can be especially a 
concern With the antimicrobial fatty acid esters, Which can 
often undergo transesteri?cation, for example. Preferred 
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compositions retain at least 85%, more preferably at least 
90%, even more preferably at least 92%, and even more 
preferably at least 95%, of the antimicrobial lipid compo 
nent after aging for 4 Weeks at 40° C. (an average of three 
samples) beyond the initial 5-day equilibration period at 23° 
C. The most preferred compositions retain an average of at 
least 97% of the antimicrobial lipid component after aging 
for 4 Weeks at 40° C. in a sealed container beyond the initial 
5-day equilibration period at 23° C. The percent retention is 
understood to mean the Weight percent of antimicrobial lipid 
component retained. This is determined by comparing the 
amount remaining in a sample aged (i.e., aged beyond the 
initial 5-day equilibration period) in a sealed container that 
does not cause degradation, to the actual measured level in 
an identically prepared sample (preferably from the same 
batch) and alloWed to sit at 23° C. for ?ve days. The level 
of antimicrobial lipid component is preferably determined 
using gas chromatography as described in the Aging Study 
Using Gas Chromatography test method included in the 
Examples Section. 

[0076] Antimicrobial Lipid Component 

[0077] The antimicrobial lipid component is that compo 
nent of the composition that provides at least part of the 
antimicrobial activity. That is, the antimicrobial lipid com 
ponent has at least some antimicrobial activity for at least 
one microorganism. It is generally considered the main 
active component of the compositions of the present inven 
tion. The antimicrobial lipid component includes one or 
more fatty acid esters of a polyhydric alcohol, fatty ethers of 
a polyhydric alcohol, or alkoxylated derivatives thereof (of 
either or both of the ester and ether), or combinations 
thereof. More speci?cally and preferably, the antimicrobial 
component is selected from the group consisting of a (C8 
C12)saturated fatty acid ester of a polyhydric alcohol, a 
(C12-C22)unsaturated fatty acid ester of a polyhydric alco 
hol, a (C8-C12)saturated fatty ether of a polyhydric alcohol, 
a (C12-C22)unsaturated fatty ether of a polyhydric alcohol, 
an alkoxylated derivative thereof, and combinations thereof. 
Preferably, the esters and ethers are monoesters and mono 
ethers, unless they are esters and ethers of sucrose in Which 
case they can be monoesters, diesters, monoethers, or mono 
ethers. Various combinations of monoesters, diesters, mono 
ethers, and diethers can be used in a composition of the 
present invention. 

[0078] A fatty acid ester of a polyhydric alcohol is pref 
erably of the formula (R1—C(O)—O)n—R2, Wherein R1 is 
the residue of a (C8-C12)saturated fatty acid or a (C8-C22) 
unsaturated (including polyunsaturated) fatty acid, R2 is the 
residue of a polyhydric alcohol (typically and preferably, 
glycerin, propylene glycol, and sucrose, although a Wide 
variety of others can be used including pentaerythritol, 
sorbitol, mannitol, xylitol, etc.), and n=1 or 2. The R2 group 
includes at least one free hydroxyl group (preferably, resi 
dues of glycerin, propylene glycol, or sucrose). Preferred 
fatty acid esters of polyhydric alcohols are esters derived 
from C8, C10, and C12 saturated fatty acids. For embodi 
ments in Which the polyhydric alcohol is glycerin or pro 
pylene glycol, n=1, although When it is sucrose, n=1 or 2. 

[0079] Exemplary fatty acid monoesters include, but are 
not limited to, glycerol monoesters of lauric (monolaurin), 
caprylic (monocaprylin), and capric (monocaprin) acid, and 
propylene glycol monoesters of lauric, caprylic, and capric 
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acid, as Well as lauric, caprylic, and capric acid monoesters 
of sucrose. Other fatty acid monoesters include glycerin and 
propylene glycol monoesters of oleic (18:1), linoleic (18:2), 
linolenic (18:3), and arachonic (20:4)unsaturated (including 
polyunsaturated) fatty acids. As is generally knoW, 18:1, for 
example, means the compound has 18 carbon atoms and 1 
carbon-carbon double bond. In certain preferred embodi 
ments, the fatty acid monoesters that are suitable for use in 
the present composition include knoWn monoesters of lau 
ric, caprylic, and capric acid, such as that knoWn as GML or 
the trade designation LAURICIDIN (the glycerol monoester 
of lauric acid commonly referred to as monolaurin or 
glycerol monolaurate), glycerol monocaprate, glycerol 
monocaprylate, propylene glycol monolaurate, propylene 
glycol monocaprate, propylene glycol monocaprylate, and 
combinations thereof. 

[0080] Exemplary fatty acid diesters of sucrose include, 
but are not limited to, lauric, caprylic, and capric diesters of 
sucrose as Well as combinations thereof. 

[0081] A fatty ether of a polyhydric alcohol is preferably 
of the formula (R3—O)n—R4, Wherein R3 is a (C8 
C12)saturated aliphatic group or a (C8-C22)unsaturated 
(including polyunsaturated) aliphatic group, R4 is the resi 
due of glycerin, sucrose, or propylene glycol, and n=1 or 2. 
For glycerin and propylene glycol n=1, and for sucrose n=1 
or 2. Preferred fatty ethers are monoethers of (C8-C12)alkyl 
groups. 

[0082] Exemplary fatty monoethers include, but are not 
limited to, laurylglyceryl ether, caprylglycerylether, capry 
lylglyceryl ether, laurylpropylene glycol ether, caprylpropy 
leneglycol ether, and caprylylpropyleneglycol ether. Other 
fatty monoethers include glycerin and propylene glycol 
monoethers of oleyl (18:1), linoleyl (18:2), linolenyl (18:3), 
and arachonyl (20:4)unsaturated and polyunsaturated fatty 
alcohols. In certain preferred embodiments, the fatty mono 
ethers that are suitable for use in the present composition 
include laurylglyceryl ether, caprylglycerylether, caprylyl 
glyceryl ether, laurylpropylene glycol ether, caprylpropyle 
neglycol ether, caprylylpropyleneglycol ether, and combi 
nations thereof. 

[0083] The alkoxylated derivatives of the aforementioned 
fatty acid esters and fatty ethers (e.g., one Which is ethoxy 
lated and/or propoxylated on the remaining alcohol 
group(s)) also have antimicrobial activity as long as the total 
alkoxylate is kept relatively loW. Preferred alkoxylation 
levels are disclosed in US. Pat. No. 5,208,257 (Kabara). In 
the case Where the esters and ethers are ethoxylated, the total 
moles of ethylene oxide is preferably less than 5, and more 
preferably less than 2. 

[0084] The fatty acid esters or fatty ethers of polyhydric 
alcohols can be alkoxylated, preferably ethoxylated and/or 
propoxylated, by conventional techniques. Alkoxylating 
compounds are preferably selected from the group consist 
ing of ethylene oxide, propylene oxide, and mixtures 
thereof, and similar oxirane compounds. 

[0085] The compositions of the present invention include 
one or more fatty acid esters, fatty ethers, alkoxylated fatty 
acid esters, or alkoxylated fatty ethers at a suitable level to 
produce the desired result. Such compositions preferably 
include a total amount of such material of at least 0.01 
percent by Weight (Wt-%), more preferably at least 0.1 Wt-%, 
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even more preferably at least 0.25 Wt-%, even more pref 
erably at least 0.5 Wt-%, and even more preferably at least 
1 Wt-%, based on the total Weight of the “ready to use” or 
“as used” composition. In a preferred embodiment, they are 
present in a total amount of no greater than 20 Wt-%, more 
preferably no greater than 15 Wt-%, even more preferably no 
greater than 10 Wt-%, and even more preferably no greater 
than 5 Wt-%, based on the “ready to use” or “as used” 
composition. Certain compositions may be higher in con 
centration if they are intended to be diluted prior to use. 

[0086] Preferred compositions of the present invention 
that include one or more fatty acid monoesters, fatty mono 
ethers, or alkoxylated derivatives thereof can also include a 
small amount of a di- or tri-fatty acid ester (i.e., a fatty acid 
di- or tri-ester), a di- or tri-fatty ether (i.e., a fatty di- or 
tri-ether), or alkoxylated derivative thereof. Preferably, such 
components are present in an amount of no more than 50 
Wt-%, more preferably no more than 40 Wt-%, even more 
preferably no more than 25 Wt-%, even more preferably no 
more than 15 Wt-%, even more preferably no more than 10 
Wt-%, even more preferably no more than 7 Wt-%, even 
more preferably no more than 6 Wt-%, and even more 
preferably no more than 5 Wt-%, based on the total Weight 
of the antimicrobial lipid component. For example, for 
monoesters, monoethers, or alkoxylated derivatives of glyc 
erin, preferably there is no more than 15 Wt-%, more 
preferably no more than 10 Wt-%, even more preferably no 
more than 7 Wt-%, even more preferably no more than 6 
Wt-%, and even more preferably no more than 5 Wt-% of a 
diester, diether, triester, triether, or alkoxylated derivatives 
thereof present, based on the total Weight of the antimicro 
bial lipid components present in the composition. HoWever, 
as Will be explained in greater detail beloW, higher concen 
trations of di- and tri-esters may be tolerated in the raW 
material if the formulation initially includes free glycerin 
because of transesteri?cation reactions. 

[0087] Although in some situations it is desirable to avoid 
di- or tri-esters as a component of the starting materials, it 
is possible to use relatively pure tri-esters in the preparation 
of certain compositions of the present invention and have 
effective antimicrobial activity. 

[0088] Enhancer Component 
[0089] Compositions of the present invention include an 
enhancer (preferably a synergist) to enhance the antimicro 
bial activity especially against Gram negative bacteria, such 
as E. coli. The enhancer component may include an alpha 
hydroxy acid, a beta-hydroxy acid, other carboxylic acids, a 
(C1-C4)alkyl carboxylic acid, a (C6-C12)aryl carboxylic 
acid, a (C6-C12)aralkyl carboxylic acid, a (C6-C12)alkaryl 
carboxylic acid, a phenolic compound (such as certain 
antioxidants and parabens), a (C1-C10)monohydroxy alco 
hol, or a glycol ether (i.e., ether glycol). Various combina 
tions of enhancers can be used if desired. 

[0090] The alpha-hydroxy acid, beta-hydroxy acid, and 
other carboxylic acid enhancers are preferably present in 
their protonated, free acid form. It is not necessary for all of 
the acidic enhancers to be present in the free acid form, 
hoWever, the preferred concentrations listed beloW refer to 
the amount present in the free acid form. Furthermore, the 
chelator enhancers that include carboxylic acid groups are 
preferably present With at least one, and more preferably at 
least tWo, carboxylic acid groups in their free acid form. The 
concentrations given beloW assume this to be the case. 
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[0091] One or more enhancers may be used in the com 
positions of the present invention at a suitable level to 
produce the desired result. In a preferred embodiment, they 
are present in a total amount of at least 0.01 Wt-%, based on 
the total Weight of the ready to use composition. In a 
preferred embodiment, they are present in a total amount of 
no greater than 20 Wt-%, based on the total Weight of the 
ready to use composition. Such concentrations typically 
apply to alpha-hydroxy acids, beta-hydroxy acids, other 
carboxylic acids, chelating agents, phenolics, ether glycols, 
(C5-C10)monohydroxy alcohols. Generally, higher concen 
trations are needed for (C1-C4)monohydroxy alcohols, as 
described in greater detail beloW. 

[0092] The total concentration of the enhancer component 
relative to the total concentration of the antimicrobial lipid 
component is preferably Within a range of 10:1 to 1:300, and 
more preferably 5:1 and 1:10, on a Weight basis. 

[0093] An additional consideration When using an 
enhancer is the solubility and physical stability in the 
compositions. Many of the enhancers discussed herein are 
insoluble in preferred hydrophobic components such as 
petrolatum. It has been found that the addition of a minor 
amount (typically less than 30 Wt-%, preferably less than 20 
Wt-%, and more preferably less than 12 Wt-%) of a hydro 
philic component not only helps dissolve and physically 
stabiliZe the composition but improves the antimicrobial 
activity as Well. These hydrophilic components are 
described beloW. 

[0094] Alpha-hydroxy Acids. An alpha-hydroxy acid is 
typically a compound represented by the formula: 

[0095] Wherein: R5 and R6 are each independently H or a 
(C1-C8)alkyl group (straight, branched, or cyclic), a (C6 
C12)aryl, or a (C6-C12)aralkyl or alkaryl group (Wherein the 
alkyl group is straight, branched, or cyclic), Wherein R5 and 
R6 may be optionally substituted With one or more carboxy 
lic acid groups; and n=1-3, preferably, n=1-2. 

[0096] Exemplary alpha-hydroxy acids include, but are 
not limited to, lactic acid, malic acid, citric acid, 2-hydrox 
ybutanoic acid, 3-hydroxybutanoic acid, mandelic acid, glu 
conic acid, glycolic acid, tartaric acid, alpha-hydroxyetha 
noic acid, ascorbic acid, alpha-hydroxyoctanoic acid, 
hydroxycaprylic acid, as Well as derivatives thereof (e.g., 
compounds substituted With hydroxyls, phenyl groups, 
hydroxyphenyl groups, alkyl groups, halogens, as Well as 
combinations thereof). Preferred alpha-hydroxy acids 
include lactic acid, malic acid, and mandelic acid. These 
acids may be in D, L, or DL form and may be present as free 
acid, lactone, or partial salts thereof. All such forms are 
encompassed by the term “acid.” Preferably, the acids are 
present in the free acid form. In certain preferred embodi 
ments, the alpha-hydroxy acids useful in the compositions of 
the present invention are selected from the group consisting 
of lactic acid, mandelic acid, and malic acid, and mixtures 
thereof. Other suitable alpha-hydroxy acids are described in 
US. Pat. No. 5,665,776 (Yu). 

[0097] One or more alpha-hydroxy acids may be used in 
the compositions of the present invention at a suitable level 
to produce the desired result. In a preferred embodiment, 
they are present in a total amount of at least 0.25 Wt-%, more 
preferably, at least 0.5 Wt-%, and even more preferably, at 
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least 1 Wt-%, based on the total Weight of the ready to use 
composition. In a preferred embodiment, they are present in 
a total amount of no greater than 10 Wt-%, more preferably, 
no greater than 5 Wt-%, and even more preferably, no greater 
than 3 Wt-%, based on the total Weight of the ready to use 
composition. Higher concentrations may become irritating. 

[0098] The ratio of alpha-hydroxy acid enhancer to total 
antimicrobial lipid component is preferably at most 10:1, 
more preferably at most 5:1, and even more preferably at 
most 1:1. The ratio of alpha-hydroxy acid enhancer to total 
antimicrobial lipid component is preferably at least 1:20, 
more preferably at least 1:12, and even more preferably at 
least 1:5. Preferably the ratio of alpha-hydroxy acid 
enhancer to total antimicrobial lipid component is Within a 
range of 1:12 to 1:1. 

[0099] Beta-hydroxy Acids. A beta-hydroxy acid is typi 
cally a compound represented by the formula: 

COOH 
R21 

U> OH 

[0100] Wherein: R7, R8, and R9 are each independently H 
or a (C1-C8)alkyl group (saturated straight, branched, or 
cyclic group), a (C6-C12)aryl, or a (C6-C12)aralkyl or 
alkaryl group (Wherein the alkyl group is straight, branched, 
or cyclic), Wherein R7 and R8 may be optionally substituted 
With one or more carboxylic acid groups; m=0 or 1; n=1-3 
(preferably, n=1-2); and R21 is H, (C1-C4)alkyl or a halogen. 

[0101] Exemplary beta-hydroxy acids include, but are not 
limited to, salicylic acid, beta-hydroxybutanoic acid, tropic 
acid, and trethocanic acid. In certain preferred embodiments, 
the beta-hydroxy acids useful in the compositions of the 
present invention are selected from the group consisting of 
salicylic acid, beta-hydroxybutanoic acid, and mixtures 
thereof. Other suitable beta-hydroxy acids are described in 
U.S. Pat. NO. 5,665,776 (Yu). 

[0102] One or more beta-hydroxy acids may be used in the 
compositions of the present invention at a suitable level to 
produce the desired result. In a preferred embodiment, they 
are present in a total amount of at least 0.1 Wt-%, more 
preferably at least 0.25 Wt-%, and even more preferably at 
least 0.5 Wt-%, based on the total Weight of the ready to use 
composition. In a preferred embodiment, they are present in 
a total amount of no greater than 10 Wt-%, more preferably 
no greater than 5 Wt-%, and even more preferably no greater 
than 3 Wt-%, based on the total Weight of the ready to use 
composition. Higher concentrations may become irritating. 

[0103] The ratio of beta-hydroxy acid enhancer to total 
antimicrobial lipid component is preferably at most 10:1, 
more preferably at most 5:1, and even more preferably at 
most 1:1. The ratio of beta-hydroxy acid enhancer to total 
antimicrobial lipid component is preferably at least 1:20, 
more preferably at least 1:15, and even more preferably at 
least 1:10. Preferably the ratio of beta-hydroxy acid 
enhancer to total antimicrobial lipid component is Within a 
range of 1:15 to 1:1. 

[0104] In systems With loW concentrations of Water, or that 
are essentially free of Water, transesteri?cation may be the 
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principle route of loss of the Fatty Acid MonoEster (FAME), 
Fatty AlkylMonoETHer (FAMEth), and alkoxylated deriva 
tives of these active ingredients. Thus, certain alpha-hy 
droxy acids (AHA) and beta-hydroxy acids (BHA) are 
particularly preferred since these are believed to be less 
likely to transesterify the ester antimicrobial lipid or other 
ester by reaction of the hydroxyl group of the AHA or BHA. 
For example, salicylic acid may be particularly preferred in 
certain formulations since the phenolic hydroxyl group is a 
much more acidic alcohol and thus much less likely to react. 
Other particularly preferred compounds in anhydrous or 
loW-Water content formulations include lactic, mandelic, 
malic, citric, tartaric, and glycolic acid. 

[0105] Other Carboxylic Acids. Carboxylic acids other 
than alpha- and beta-carboxylic acids are suitable for use in 
the enhancer component. These include alkyl, aryl, aralkyl, 
or alkaryl carboxylic acids typically having equal to or less 
than 12 carbon atoms. A preferred class of these can be 
represented by the folloWing formula: 

[0106] wherein: R10 and R11 are each independently H or 
a (C1-C4)alkyl group (Which can be a straight, branched, or 
cyclic group), a (C6-C12)aryl group, a (C6-C12) group 
containing both aryl groups and alkyl groups (Which can be 
a straight, branched, or cyclic group), wherein R10 and R11 
may be optionally substituted With one or more carboxylic 
acid groups; and n=0-3, preferably, n=0-2. Preferably, the 
carboxylic acid is a (C1-C4)alkyl carboxylic acid, a (C6 
C12)aralkyl carboxylic acid, or a (C6-C12)alkaryl carboxy 
lic acid. Exemplary acids include, but are not limited to, 
acetic acid, propionic acid, benZoic acid, benZylic acid, 
nonylbenZoic acid, and the like. Particularly preferred is 
benZoic acid. 

[0107] One or more carboxylic acids may be used in the 
compositions of the present invention at a suitable level to 
produce the desired result. In a preferred embodiment, they 
are present in a total amount of at least 0.1 Wt-%, more 
preferably at least 0.25 Wt-%, even more preferably at least 
0.5 Wt-%, and most preferably at least 1 Wt-%, based on the 
ready to use concentration composition. In a preferred 
embodiment, they are present in a total amount of no greater 
than 10 Wt-%, more preferably no greater than 5 Wt-%, and 
even more preferably no greater than 3 Wt-%, based on the 
ready to use composition. 

[0108] The ratio of the total concentration of carboxylic 
acids (other than alpha- or beta-hydroxy acids) to the total 
concentration of the antimicrobial lipid component is pref 
erably Within a range of 10:1 to 1:100, and more preferably 
2:1 to 1:10, on a Weight basis. 

[0109] Chelators. A chelating agent (i.e., chelator) is typi 
cally an organic compound capable of multiple coordination 
sites With a metal ion in solution. Typically these chelating 
agents are polyanionic compounds and coordinate best With 
polyvalent metal ions. Exemplary chelating agents include, 
but are not limited to, ethylene diamine tetraacetic acid 
(EDTA) and salts thereof (e.g., EDTA(Na)2, EDTA(Na)4, 
EDTA(Ca), EDTA(K)2), sodium acid pyrophosphate, acidic 
sodium hexametaphosphate, adipic acid, succinic acid, poly 
phosphoric acid, sodium acid pyrophosphate, sodium hex 
ametaphosphate, acidi?ed sodium hexametaphosphate, 
nitrilotris(methylenephosphonic acid), diethylenetriamine 
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pentaacetic acid, 1-hydroXyethylene, 1,1-diphosphonic acid, 
and diethylenetriaminepenta-(methylenephosphonic acid). 
Certain carboXylic acids, particularly the alpha-hydroXy 
acids and beta-hydroXy acids, can also function as chelators, 
e.g., malic acid and tartaric acid. 

[0110] In certain preferred embodiments, the chelating 
agents useful in the compositions of the present invention 
include those selected from the group consisting of ethyl 
enediaminetetraacetic acid and salts thereof, succinic acid, 
and miXtures thereof. Preferably, either the free acid or the 
mono- or di-salt form of EDTA is used. 

[0111] One or more chelating agents may be used in the 
compositions of the present invention at a suitable level to 
produce the desired result. In a preferred embodiment, they 
are present in a total amount of at least 0.01 Wt-%, more 
preferably at least 0.05 Wt-%, even more preferably at least 
0.1 Wt-%, and even more preferably at least 1 Wt-%, based 
on the Weight of the ready to use composition. In a preferred 
embodiment, they are present in a total amount of no greater 
than 10 Wt-%, more preferably no greater than 5 Wt-%, and 
even more preferably no greater than 1 Wt-%, based on the 
Weight of the ready to use composition. 

[0112] The ratio of the total concentration of chelating 
agents (other than alpha- or beta-hydroXy acids) to the total 
concentration of the antimicrobial lipid component is pref 
erably Within a range of 10:1 to 1:100, and more preferably 
1:1 to 1:10, on a Weight basis. 

[0113] Phenolic Compounds. A phenolic compound 
enhancer is typically a compound having the folloWing 
general structure: 

[0114] Wherein: m is 0 to 3 (especially 1 to 3), n is 1 to 3 
(especially 1 to 2), each R12 independently is alkyl or 
alkenyl of up to 12 carbon atoms (especially up to 8 carbon 
atoms) optionally substituted With 0 in or on the chain (e.g., 
as a carbonyl group) or OH on the chain, and each R13 
independently is H or alkyl or alkenyl of up to 8 carbon 
atoms (especially up to 6 carbon atoms) optionally substi 
tuted With 0 in or on the chain (e.g., as a carbonyl group) or 
OH on the chain, but Where R13 is H, n preferably is 1 or 2. 

[0115] Examples of phenolic enhancers include, but are 
not limited to, butylated hydroXy anisole, e.g., 3(2)-tert 
butyl-4-methoXyphenol (BHA), 2,6-di-tert-butyl-4-meth 
ylphenol (BHT), 3,5-di-tert-butyl-4-hydroXybenZylphenol, 
2,6-di-tert-4-heXylphenol, 2,6-di-tert-4-octylphenol, 2,6-di 
tert-4-decylphenol, 2,6-di-tert-butyl-4-ethylphenol, 2,6-di 
tert-4-butylphenol, 2,5-di-tert-butylphenol, 3,5-di-tert-bu 
tylphenol, 4,6-di-tert-butyl-resorcinol, methyl paraben 
(4-hydroXybenZoic acid methyl ester), ethyl paraben, propyl 
paraben, butyl paraben, 2-phenoXyethanol, as Well as com 
binations thereof. A preferred group of the phenolic com 
pounds is the phenol species having the general structure 
shoWn above Where R13=H and Where R12 is alkyl or alkenyl 
of up to 8 carbon atoms, and n is 0, 1, 2, or 3, especially 
Where at least one R12 is butyl and particularly tert-butyl, 
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and especially the non-toxic members thereof. Some of the 
preferred phenolic synergists are BHA, BHT, methyl para 
ben, ethyl paraben, propyl paraben, and butyl paraben as 
Well as combinations of these. 

[0116] One or more phenolic compounds may be used in 
the compositions of the present invention at a suitable level 
to produce the desired result. The concentrations of the 
phenolic compounds in medical-grade compositions may 
vary Widely, but as little as 0.001 Wt-%, based on the total 
Weight of the composition, can be effective When the above 
described esters are present Within the above-noted ranges. 
In a preferred embodiment, they are present in a total 
amount of at least 0.01 Wt-%, more preferably at least 0.10 
Wt-%, and even more preferably at least 0.25 Wt-%, based on 
the ready to use composition. In a preferred embodiment, 
they are present in a total amount of no greater than 8 Wt-%, 
more preferably no greater than 4 Wt-%, and even more 
preferably no greater than 2 Wt-%, based on the ready to use 
composition. 

[0117] It is preferred that the ratio of the total phenolic 
concentration to the total concentration of the antimicrobial 
lipid component be Within a range of 10:1 to 1:300, and 
more preferably Within a range of 1:1 to 1:10, on a Weight 
basis. 

[0118] The above-noted concentrations of the phenolics 
are normally observed unless concentrated formulations for 
subsequent dilution are intended. On the other hand, the 
minimum concentration of the phenolics and the antimicro 
bial lipid components to provide an antimicrobial effect Will 
vary With the particular application. 

[0119] MonohydroXy Alcohols. An additional enhancer is 
a monohydroXy alcohol having 1-10 carbon atoms. This 
includes the loWer (i.e., C1-C4) monohydroXy alcohols (e. g., 
methanol, ethanol, isopropanol, and butanol) as Well as 
longer chain (i.e., C5-C10) monohydroXy alcohols (e.g., 
iosbutanol, t-butanol, octanol, and decanol). In certain pre 
ferred embodiments, the alcohols useful in the compositions 
of the present invention are selected from the group con 
sisting of methanol, ethanol, isopropyl alcohol, and miXtures 
thereof. 

[0120] One or more alcohols may be used in the compo 
sitions of the present invention at a suitable level to produce 
the desired result. In a preferred embodiment, the short chain 
(i.e., C1-C4) alcohols are present in a total amount of at least 
10 Wt-%, even more preferably at least 15 Wt-%, even more 
preferably at least 20 Wt-%, and even more preferably at 
least 25 Wt-%, based on the total Weight of the ready to use 
composition. In a preferred embodiment, the (C1 
C4)alcohols are present in a total amount of no greater than 
90 Wt-%, more preferably no greater than 70 Wt-%, and even 
more preferably no greater than 60 Wt-%, based on the total 
Weight of the ready to use composition. In another preferred 
embodiment longer chain (i.e., C5 -C10) alcohols are present 
in a total amount of at least 0.1 Wt-%, more preferably at 
least 0.25 Wt-%, and even more preferably at least 0.5 Wt-%, 
and most preferably at least 1.0%, based on the ready to use 
composition. In a preferred embodiment, the (C6 
C10)alcohols are present in a total amount of no greater than 
10 Wt-%, more preferably no greater than 5 Wt-%, and even 
more preferably no greater than 2 Wt-%, based on the total 
Weight of the ready to use composition. 
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[0121] Ether glycols. An additional enhancer is an ether 
glycol. Exemplary ether glycols include those of the for 
mula: 

[0122] Wherein R‘=H, a (C1-C8)alkyl, or a (C6 
C12)aralkyl or alkaryl; and R“=H, methyl, or ethyl; and 
n=0-5, preferably 1-3. Examples include dipropylene glycol, 
triethylene glycol, the line of products available under the 
trade designation DOWANOL DB (di(ethylene glycol)butyl 
ether), DOWANOL DPM (di(propylene glycol)monomethyl 
ether), and DOWANOL TPnB (tri(propylene glycol 
)monobutyl ether), as Well as many others available from 
DoW Chemical, Midland Mich. 

[0123] One or more ether glycols may be used in the 
compositions of the present invention at a suitable level to 
produce the desired result. In a preferred embodiment, they 
are present in a total amount of at least 0.01 Wt-%, based on 
the total Weight of the ready to use composition. In a 
preferred embodiment, they are present in a total amount of 
no greater than 20 Wt-%, based on the total Weight of the 
ready to use composition. 

[0124] Surfactants 

[0125] Compositions of the present invention can include 
one or more surfactants to emulsify the composition and to 
help Wet the surface to aid in contacting the microorganisms. 
As used herein the term “surfactant” means an amphiphile (a 
molecule possessing both polar and nonpolar regions Which 
are covalently bound) capable of reducing the surface ten 
sion of Water and/or the interfacial tension betWeen Water 
and an immiscible liquid. The term is meant to include 
soaps, detergents, emulsi?ers, surface active agents and the 
like. The surfactant can be cationic, anionic, nonionic, or 
amphoteric. This includes a Wide variety of conventional 
surfactants; hoWever, certain ethoxylated surfactants can 
reduce or eliminate the antimicrobial efficacy of the antimi 
crobial lipid component. The exact mechanism of this is not 
knoWn and not all ethoxylated surfactants display this nega 
tive effect. For example, poloxamer (polyethylene oxide/ 
polypropylene oxide) surfactants have been shoWn to be 
compatible With the antimicrobial lipid component, but 
ethoxylated sorbitan fatty acid esters such as those sold 
under the trade name TWEEN by ICI have not been com 
patible. It should be noted that these are broad generaliZa 
tions and the activity could be formulation dependent. One 
skilled in the art can easily determine compatibility of a 
surfactant by making the formulation and testing for anti 
microbial activity as described in the Examples Section. 
Combinations of various surfactants can be used if desired. 

[0126] Preferred surfactants are those that have an HLB 
(i.e., hydrophile to lipophile balance) of at least 4 and more 
preferably at least 8. Even more preferred surfactants have 
an HLB of at least 12. Most preferred surfactants have an 
HLB of at least 15. 

[0127] Examples of the various classes of surfactants are 
described beloW. In certain preferred embodiments, the 
surfactants useful in the compositions of the present inven 
tion are selected from the group consisting of sulfonates, 
sulfates, phosphonates, phosphates, poloxamer (polyethyl 
ene oxide/polypropylene oxide block copolymers), cationic 
surfactants, and mixtures thereof. In certain more preferred 
embodiments, the surfactants useful in the compositions of 

Mar. 17, 2005 

the present invention are selected from the group consisting 
of sulfonates, sulfates, phosphates, and mixtures thereof. 

[0128] One or more surfactants may be used in the com 
positions of the present invention at a suitable level to 
produce the desired result. In a preferred embodiment, they 
are present in a total amount of at least 0.1 Wt-%, more 
preferably at least 0.5 Wt-%, and even more preferably at 
least 1.0 Wt-%, based on the total Weight of the ready to use 
composition. In a preferred embodiment, they are present in 
a total amount of no greater than 10 Wt-%, more preferably 
no greater than 5 Wt-%, and even more preferably no greater 
than 2 Wt-%, based on the total Weight of the ready to use 
composition. The ratio of the total concentration of surfac 
tant to the total concentration of the antimicrobial lipid 
component is preferably Within a range of 5:1 to 1:100, more 
preferably 3:1 to 1:10, and most preferably 2:1 to 1:3, on a 
Weight basis. 

[0129] Cationic Surfactants. Exemplary cationic surfac 
tants include, but are not limited to, salts of optionally 
polyoxyalkylenated primary, secondary, or tertiary fatty 
amines; quaternary ammonium salts such as tetraalkylam 
monium, alkylamidoalkyltrialkylammonium, trialkylbenZy 
lammonium, trialkylhydroxyalkylammonium, or alkylpyri 
dinium halides (preferably chlorides or bromides); 
imidaZoline derivatives; amine oxides of a cationic nature 
(e.g., at an acidic pH). 

[0130] In certain preferred embodiments, the cationic sur 
factants useful in the compositions of the present invention 
are selected from the group consisting of tetralkyl ammo 
nium, trialkylbenZylammonium, and alkylpyridinium 
halides, and mixtures thereof. 

[0131] Also particularly preferred are amine oxide surfac 
tants including alkyl and alkylamidoalkyldialkylamine 
oxides of the folloWing formula: 

[0132] Wherein R14 is a (C1-C30)alkyl group (preferably a 
(C1-C14)alkyl group) or a (C6-C18)aralklyl or alkaryl 
group, Wherein any of these groups can be optionally 
substituted in or on the chain by N-, O-, or S-containing 
groups such as amide, ester, hydroxyl, and the like. Each R14 
may be the same or different provided at least one R14 group 
includes at least eight carbons. Optionally, the R14 groups 
can be joined to form a heterocyclic ring With the nitrogen 
to form surfactants such as amine oxides of alkyl morpho 
line, alkyl piperaZine, and the like. Preferably tWo R14 
groups are methyl and one R14 group is a (C12-C16)alkyl or 
alkylamidopropyl group. Examples of amine oxide surfac 
tants include those commercially available under the trade 
designations AMMONYX LO, LMDO, and CO, Which are 
lauryldimethylamine oxide, laurylamidopropyldimethy 
lamine oxide, and cetyl amine oxide, all from Stepan Com 
pany. 

[0133] Anionic Surfactants. Exemplary anionic surfac 
tants include, but are not limited to, sarcosinates, glutamates, 
alkyl sulfates, sodium alkyleth sulfates, ammonium alkyleth 
sulfates, ammonium laureth-n-sulfates, laureth-n-sulfates, 
isethionates, glycerylether sulfonates, sulfosuccinates, alky 
lglyceryl ether sulfonates, alkyl phosphates, aralkyl phos 
phates, alkylphosphonates, and aralkylphosphonates. These 
anionic surfactants may have a metal or organic ammonium 
counterion. In certain preferred embodiments, the anionic 
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surfactants useful in the compositions of the present inven 
tion are selected from the group consisting of: 

[0134] 1. Sulfonates and Sulfates. Suitable anionic surfac 
tants include sulfonates and sulfates such as alkyl sulfates, 
alkylether sulfates, alkyl sulfonates, alkylether sulfonates, 
alkylbenZene sufonates, alkylbenZene ether sulfates, alkyl 
sulfoacetates, secondary alkane sulfonates, secondary alkyl 
sulfates, and the like. Many of these can be represented by 
the formulas: 

[0135] Wherein: a and b=0 or 1; n, p, and m=0-100 
(preferably 0-20, and more preferably 0-10); R14 is de?ned 
as above provided at least one R14 or R15 is at least C8; R15 
is a (C1-C12)alkyl group (saturated straight, branched, or 
cyclic group) that may be optionally substituted by N, O, or 
S atoms or hydroxyl, carboxyl, amide, or amine groups; 
Ph=phenyl; and M is a cationic counterion such as H, Na, K, 
Li, ammonium, or a protonated tertiary amine such as 
triethanolamine or a quaternary ammonium group. 

[0136] In the formula above, the ethylene oxide groups 
(i.e., the “n” and “m” groups) and propylene oxide groups 
(i.e., the “p” groups) can occur in reverse order as Well as in 
a random, sequential, or block arrangement. Preferably for 
this class, R14 includes an alkylamide group such as R16— 
C(O)N(CH3)CH2CH2— as Well as ester groups such as 
—OC(O)—CH2— Wherein R16 is a (C8-C22)alkyl group 
(branched, straight, or cyclic group). Examples include, but 
are not limited to: alkyl ether sulfonates such as lauryl ether 
sulfates such as POLYSTEP B12 (n=3-4, M=sodium) and 
B22 (n=12, M=ammonium) available from Stepan Com 
pany, North?eld, Ill. and sodium methyl taurate (available 
under the trade designation NIKKOL CMT30 from Nikko 
Chemicals Co., Tokyo, Japan); secondary alkane sulfonates 
such as Hostapur SAS Which is a Sodium (C14 
C17)secondary alkane sulfonates (alpha-ole?n sulfonates) 
available from Clariant Corp., Charlotte, NC; methyl-2 
sulfoalkyl esters such as sodium methyl-2-sulfo(C12-16)es 
ter and disodium 2-sulfo(C12-C16)fatty acid available from 
Stepan Company under the trade designation ALPHASTE 
PC-48; alkylsulfoacetates and alkylsulfosuccinates available 
as sodium laurylsulfoacetate (under the trade designation 
LANTHANOL LAL) and disodiumlaurethsulfosuccinate 
(STEPANMILD SL3), both from Stepan Company; alkyl 
sulfates such as ammoniumlauryl sulfate commercially 
available under the trade designation STEPANOLAM from 
Stepan Company; dialkylsulfosuccinates such as dioctylso 
diumsulfosuccinate available as Aerosol OT from Cytec 
Industries. 

[0137] 2. Phosphates and Phosphonates. Suitable anionic 
surfactants also include phosphates such as alkyl phos 
phates, alkylether phosphates, aralkylphosphates, and 
aralkylether phosphates. Many may be represented by the 
formula: 

P(O)[O’M+]I 

[0138] Wherein: Ph, R14, a, n, p, and M are de?ned above; 
r is 0-2; and q=1-3; With the proviso that When q=1, r=2, and 
When q=2, r=1, and When q=3, r=0. As above, the ethylene 
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oxide groups (i.e., the “n” groups) and propylene oxide 
groups (i.e., the “p” groups) can occur in reverse order as 
Well as in a random, sequential, or block arrangement. 
Examples include a mixture of mono-, di- and tri-(alkyltet 
raglycolether)-o-phosphoric acid esters generally referred to 
as trilaureth-4-phosphate commercially available under the 
trade designation HOSTAPHAT 340KL from Clariant Corp., 
as Well as PPG-S ceteth 10 phosphate available under the 
trade designation CRODAPHOS SG from Croda Inc., Par 
sipanny, N.J., and mixtures thereof. 

[0139] Amphoteric Surfactants. Surfactants of the ampho 
teric type include surfactants having tertiary amine groups, 
Which may be protonated, as Well as quaternary amine 
containing ZWitterionic surfactants. Those that have been 
particularly useful include: 

[0140] 1. Ammonium Carboxylate Amphoterics. This 
class of surfactants can be represented by the folloWing 
formula: 

[0141] Wherein: a=0 or 1; R17 is a (C7-C21)alkyl group 
(saturated straight, branched, or cyclic group), a (C6 
C22)aryl group, or a (C6-C22)aralkyl or alkaryl group 
(saturated straight, branched, or cyclic alkyl group), Wherein 
R17 may be optionally substituted With one or more N, O, or 
S atoms, or one or more hydroxyl, carboxyl, amide, or amine 
groups; R19 is H or a (C1-C8)alkyl group (saturated straight, 
branched, or cyclic group), Wherein R19 may be optionally 
substituted With one or more N, O, or S atoms, or one or 

more hydroxyl, carboxyl, amine groups, a (C6-C9)aryl 
group, or a (C6-C9)aralkyl or alkaryl group; and R18 and R20 
are each independently a (C1-C10)alkylene group that may 
be the same or different and may be optionally substituted 
With one or more N, O, or S atoms, or one or more hydroxyl 

or amine groups. 

[0142] More preferably, in the formula above, R17 is a 
(C1-C18)alkyl group, R19 is a (C1-C2)alkyl group prefer 
ably substituted With a methyl or benZyl group and most 
preferably With a methyl group. When R19 is H it is under 
stood that the surfactant at higher pH values could exist as 
a tertiary amine With a cationic counterion such as Na, K, Li, 
or a quaternary amine group. 

[0143] Examples of such amphoteric surfactants include, 
but are not limited to: certain betaines such as cocobetaine 
and cocamidopropyl betaine (commercially available under 
the trade designations MACKAM CB-35 and MACKAM L 
from McIntyre Group Ltd., University Park, Ill.); monoac 
etates such as sodium lauroamphoacetate; diacetates such as 
disodium lauroamphoacetate; amino- and alkylamino-pro 
pionates such as lauraminopropionic acid (commercially 
available under the trade designations MACKAM 1L, 
MACKAM 2L, and MACKAM 151L, respectively, from 
McIntyre Group Ltd.). 

[0144] 2. Ammonium Sulfonate Amphoterics. This class 
of amphoteric surfactants are often referred to as “sultaines” 
or “sulfobetaines” and can be represented by the folloWing 
formula 

[0145] Wherein R17-R2O and “a” are de?ned above. 
Examples include cocamidopropylhydroxysultaine (com 
mercially available as MACKAM SO-SB from McIntyre 
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Group Ltd.). The sulfoamphoterics may be preferred over 
the carboxylate amphoterics since the sulfonate group Will 
remain ionized at much loWer pH values. 

[0146] Nonionic Surfactants. Exemplary nonionic surfac 
tants include, but are not limited to, alkyl glucosides, alkyl 
polyglucosides, polyhydroxy fatty acid amides, sucrose 
esters, esters of fatty acids and polyhydric alcohols, fatty 
acid alkanolamides, ethoxylated fatty acids, ethoxylated 
aliphatic acids, ethoxylated fatty alcohols (e.g., octyl phe 
noxy polyethoxyethanol available under the trade name 
TRITON X-100 and nonyl phenoxy poly(ethyleneoxy)etha 
nol available under the trade name NONIDET P-40, both 
from Sigma, St. Louis, Mo.), ethoxylated and/or propoxy 
lated aliphatic alcohols (e.g., that available under the trade 
name PLURONIC F127 from Sigma), ethoxylated glycer 
ides, ethoxylated block copolymers With ethylene diamine 
tetraacetic acid (EDTA), ethoxylated cyclic ether adducts, 
ethoxylated amide and imidaZoline adducts, ethoxylated 
amine adducts, ethoxylated mercaptan adducts, ethoxylated 
condensates With alkyl phenols, ethoxylated nitrogen-based 
hydrophobes, ethoxylated polyoxypropylenes, polymeric 
silicones, ?uorinated surfactants (e.g., those available under 
the trade names FLUORAD-FS 300 from Minnesota Mining 
and Manufacturing Co., St. Paul, Minn., and ZONYL from 
Dupont de Nemours Co., Wilmington, Del.), and polymer 
iZable (reactive) surfactants (e.g., SAM 211 (alkylene poly 
alkoxy sulfate) surfactant available under the trade name 
MAZON from PPG Industries, Inc., Pittsburgh, Pa.). In 
certain preferred embodiments, the nonionic surfactants 
useful in the compositions of the present invention are 
selected from the group consisting of Poloxamers such as 
PLURONIC from BASE, sorbitan fatty acid esters, and 
mixtures thereof. 

[0147] Hydrophilic Component 
[0148] Compositions of the present invention can include 
a hydrophilic or Water-soluble component to help solubiliZe 
and/or physically stabiliZe the enhancer component in the 
composition. In addition, it has been found that the hydro 
philic component can help to improve antimicrobial activity 
both in terms of speed of kill and extent of kill. Certain 
compositions may be solutions, emulsions (one liquid/gel/ 
paste dispersed in another liquid/gel/paste), or dispersions 
(solid in liquid/paste/gel). 

[0149] Ahydrophilic material is typically a compound that 
has a solubility in Water of at least 7 Wt-%, preferably at least 
10 Wt-%, more preferably at least 20 Wt-%, even more 
preferably at least 25 Wt-%, and even more preferably at 
least 40 Wt-%, at 23° C. Most preferably, a hydrophilic 
component is in?nitely miscible With Water at 23° C. 

[0150] Exemplary hydrophilic components include, but 
are not limited to, Water, polyhydric alcohols, loWer alkyl 
ethers (i.e., having a sufficiently small number of carbon 
atoms to meet the solubility limit above), N-methylpyrroli 
done, alkyl esters (i.e., having a sufficiently small number of 
carbon atoms to meet the solubility limit above), and the 
loWer monohydroxy alcohols discussed above as enhancers, 
as Well as combinations thereof. Thus, a loWer monohy 
droxy alcohol can function as both a hydrophilic compound 
and an enhancer. Preferably, the hydrophilic components 
include polyhydric alcohols, loWer alkyl ethers, and short 
chain esters. More preferably, the hydrophilic components 
include polyhydric alcohols. 

Mar. 17, 2005 

[0151] Suitable polyhydric alcohols (i.e., organic com 
pounds having more than one hydroxyl group) have a 
molecular Weight of less than 500, preferably less than 400, 
and more preferably less than 200. Examples of polyhydric 
alcohols include, but are not limited to, glycerol, propylene 
glycol, dipropylene glycol, polypropylene glycol, polyeth 
ylene glycol, diethylene glycol, pentaerythritol, trimethylol 
propane, trimethylolethane, trimethylolbutane, sorbitol, 
mannitol, xylitol, pantothenol, ethylene glycol adducts of 
polyhydric alcohol, propylene oxide adducts of polyhydric 
alcohol, 1,3-butanediol, dipropylene glycol, diglycerine, 
polyglycerine, erythritol, sorbitan, sugars (e.g., sucrose, 
glucose, fructose, mannose, xylose, saccharose, trehalose), 
sugar alcohols, and the like. Certain preferred polyhydric 
alcohols include glycols (i.e., those containing tWo hydroxyl 
groups) including glycerin and propylene glycol. Certain 
other preferred polyhydric alcohols include sucrose. 

[0152] Ethers include materials such as dimethylisosor 
bide, polyethylene glycol and methoxypolyethylene glycols, 
block and random copolymers of ethylene oxide and pro 
pylene oxide, and laureth-4. Alkyl esters include triacetin, 
methyl acetate, esters of polyethoxylated glycols, and com 
binations thereof. 

[0153] In certain preferred embodiments, the hydrophilic 
components useful in the compositions of the present inven 
tion include those selected from the group consisting of 
glycols, and in particular glycerin and propylene glycol, and 
mixtures thereof. Most preferably, the hydrophilic compo 
nent is selected to match the polyhydric alcohol portion of 
any fatty acid monoester of a polyhydric alcohol antimicro 
bial present. For example, if the antimicrobial agent Was 
glycerolmonolaurate (monolaurin) the most preferred 
hydrophilic component is glycerin. In this manner, any 
transesteri?cation reaction that may occur With the carrier 
solvent does not produce an undesirable by-product. 

[0154] One or more hydrophilic materials may be used in 
the compositions of the present invention at a suitable level 
to produce the desired result. In certain preferred embodi 
ments that also include the hydrophobic component as the 
primary component (i.e., the component used in the greatest 
amount and referred to as a “vehicle”), the hydrophilic 
component is present in a total amount of at least 0.1%, 
preferably at least 1 Wt-%, more preferably at least 4 Wt-%, 
and even more preferably at least 8 Wt-%, based on the 
Weight of the ready to use composition. In a preferred 
embodiment, the hydrophilic component is present in a total 
amount of no greater than 60 Wt-%, more preferably no 
greater than 40 Wt-%, and even more preferably no greater 
than 20 Wt-%, based on the ready to use composition. When 
the hydrophilic component is present in the greatest amount 
it is referred to as a “vehicle.” 

[0155] If Water is used in certain embodiments, it is 
preferably present in an amount of less than 10 Wt-%, more 
preferably less than 5 Wt-%, and even more preferably less 
than 2 Wt-%, based on the ready to use composition. For 
certain other embodiments, Water can be used in a much 
greater amount, and can even be the primary component, as 
long as the composition is highly viscous. Preferably, such 
highly viscous compositions have a viscosity of at least 500 
centipoise (cps), more preferably at least 1,000 cps, even 
more preferably at least 10,000 cps, even more preferably at 
least 20,000 cps, even more preferably at least 50,000 cps, 
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even more preferably at least 75,000 cps, even more pref 
erably at least 100,000 cps, and even more preferably at least 
250,000 cps (and even as high as about 500,000 cps, 
1,000,000 cps, or more). The viscosity can be measured as 
described beloW in the Viscosity Test. 

[0156] Hydrophobic Component 

[0157] Certain preferred compositions of the present 
invention also include one or more hydrophobic materials. A 
hydrophobic material is typically an organic compound, 
Which at 23° C. is a liquid, gelatinous, semisolid or solid and 
has a solubility in Water of less than 5% by Weight, prefer 
ably less than 1% by Weight, more preferably less than 0.5% 
by Weight, and even more preferably less than 0.1% by 
Weight. These materials include compounds typically con 
sidered emollients in the cosmetic art. 

[0158] Examples of general emollients include, but are not 
limited to, short chain (i.e, C1-C6)alkyl or (C6-C12)aryl 
esters of long (i.e., C8-C36) straight or branched chain alkyl 
or alkenyl alcohols or acids and polyethoxylated derivatives 
of the alcohols; short chain (i.e., C1-C6)alkyl or (C6 
C12)aryl esters of (C4-C12)diacids or (C4-C12)diols 
optionally substituted in available positions by —OH; (C2 
C18)alkyl or (C6-C12)aryl esters of glycerol, pentaerythri 
tol, ethylene glycol, propylene glycol, as Well as poly 
ethoxylated derivatives of these; (C12-C22)alkyl esters or 
(C12-C22)ethers of polypropylene glycol; (C12-C22)alkyl 
esters or (C12-C22)ethers of polypropylene glycol/polyeth 
ylene glycol copolymer; and polyether polysiloxane copoly 
mers. Additional examples of hydrophobic components 
include cyclic dimethicones, polydialkylsiloxanes, polyaryl/ 
alkylsiloxanes, silicone copolyols, long chain (i.e., 
C8-C36)alkyl and alkenyl esters of long (i.e., C8-C18) 
straight or branched chain alkyl or alkenyl alcohols or acids, 
long chain (i.e., C8-C36)alkyl and alkenyl amides of long 
straight or branched chain (i.e., C8-C36)alkyl or alkenyl 
amines or acids; hydrocarbons including straight and 
branched chain alkanes and alkenes such as squalene, and 
mineral oil, polysiloxane polyalkylene copolymers, 
dialkoxy dimethyl polysiloxanes; (C12-C22)alkyl and (C12 
C22)alkenyl alcohols, and petroleum derived alkanes such 
as isopara?ns, petrolatum, petrolatum USP, and blends 
thereof. In certain preferred embodiments, the hydrophobic 
components useful in the compositions of the present inven 
tion include those selected from the group consisting of 
petrolatum USP and short chain (i.e., C1-C6)alkyl or (C6 
C12)aryl esters of long (i.e., C8-C36) straight or branched 
chain alkyl or alkenyl alcohols or acids and polyethoxylated 
derivatives of the alcohols; short chain (i.e., C1-C6)alkyl or 
(C6-C12)aryl esters of (C4-C12)diacids or (C4-C12)diols 
optionally substituted in available positions by —OH (such 
as diisopropyladipate, diisopropylsebacate); (C1-C9)alkyl 
or (C6-C12)aryl esters of glycerol, pentaerythritol, ethylene 
glycol, propylene glycol (such as glyceryl tricaprylate/ca 
prate); and mixtures thereof. For certain particularly pre 
ferred embodiments, the hydrophobic component is petro 
latum. 

[0159] One or more hydrophobic materials may be used in 
the compositions of the present invention at a suitable level 
to produce the desired result. In a preferred embodiment (in 
Which the compositions include very little or no Water), the 
hydrophobic component is present in a total amount of at 
least 50 Wt-%, more preferably at least 70 Wt-%, and even 
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more preferably at least 80 Wt-%, based on the ready to use 
composition. In a preferred embodiment, the hydrophobic 
component is present in a total amount of no greater than 99 
Wt-%, more preferably no greater than 95 Wt-%, and even 
more preferably no greater than 92 Wt-%, based on the ready 
to use composition. When the hydrophobic component is 
present in the greatest amount it is referred to as a “vehicle.” 

[0160] Optional Additives 

[0161] Compositions of the present invention may addi 
tionally employ adjunct components conventionally found 
in pharmaceutical compositions in their art-established fash 
ion and at their art-established levels. Thus, for example, the 
compositions may contain additional compatible pharma 
ceutically active materials for combination therapy (such as 
supplementary antimicrobials, anti-parasitic agents, antipru 
ritics, astringents, local anaesthetics, or anti-in?ammatory 
agents), or may contain materials useful in physically for 
mulating various dosage forms of the present invention, 
such as excipients, dyes, perfumes, lubricants, thickening 
agents, stabiliZers, skin penetration enhancers, preserva 
tives, or antioxidants. 

[0162] It Will be appreciated by the skilled artisan that the 
levels or ranges selected for the required or optional com 
ponents described herein Will depend upon Whether one is 
formulating a composition for direct use, or a concentrate for 
dilution prior to use, as Well as the speci?c component 
selected, the ultimate end-use of the composition, and other 
factors Well knoWn to the skilled artisan. 

[0163] It Will also be appreciated that additional antisep 
tics, disinfectants, or antibiotics may be included and are 
contemplated. These include, for example, addition of met 
als such as silver, copper, Zinc; iodine and iodophors; 
chlorhexidine and its various salts such as chlorhexidine 
digluconate; polyhexamethylenebiguanide, parachloromet 
axylenol, triclosan, antimicrobial quaternarly amines includ 
ing polymeric quaternary amines, “aZole” antifungal agents 
including clortrimaZole, miconaZole, econaZole, ketocona 
Zole, and salts thereof; and the like. Antibiotics such as 
neomycin sulfate, bacitracin, mupirocin, and the like, also 
may be included. 

[0164] Formulations and Methods of Preparation 

[0165] Many of the compositions of the present invention 
have exceptional broad spectrum antimicrobial activity and 
thus are generally not terminally steriliZed but if necessary 
may be steriliZed by a variety of industry standard tech 
niques. For example, it may be preferred to steriliZe the 
compositions in their ?nal packaged form using electron 
beam. It may also be possible to steriliZe the sample by 
gamma radiation or heat. Other forms of steriliZation may be 
acceptable. It may also be suitable to include preservatives 
in the formulation to prevent groWth of certain organisms. 
Suitable preservatives include industry standard compounds 
such as Parabens (methyl, ethyl, propyl, isopropyl, isobutyl, 
etc), 2 bromo-2 nitro-1,3, diol; 5 bromo-5-nitro-1,3 dioxane, 
chlorbutanol, diaZolidinyl urea; iodopropylnyl butylcarbam 
ate, phenoxyethanol, halogenated cresols, methylchlor 
oisothiaZolinone and the like, as Well as combinations of 
these compounds. 

[0166] The compositions of the present invention prefer 
ably adhere Well to skin, mucosal tissue, and Wounds, in 
order to deliver the antimicrobial to the intended site over a 
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prolonged period even in the presence of perspiration, 
drainage (e.g., mucosal secretions), or mild lavage. The 
compositions are typically non-aqueous, although high vis 
cosity compositions can include a large amount of Water. 
The component in the greatest amount (i.e., the vehicle) in 
the formulations of the invention may be any conventional 
vehicle commonly used for topical treatment of human or 
animal skin. The formulations are typically selected from 
one of the folloWing three types: (1) anhydrous or nearly 
anhydrous formulations With a hydrophobic vehicle (i.e., the 
hydrophobic component, Which can include one or more 

hydrophobic compounds, is present in the greatest amount); 
(2) anhydrous or nearly anhydrous formulations With a 
hydrophilic vehicle (i.e., the hydrophilic component, Which 
can include one or more hydrophilic compounds, is present 
in the greatest amount); and (3) highly viscous Water-based 
formulations. These are discussed beloW. 

[0167] (1) Anhydrous or Nearly Anhydrous Formulations 
With a Hydrophobic Vehicle. In certain preferred embodi 
ments of the present invention, the compositions include an 
antimicrobial lipid component in a hydrophobic vehicle in 
combination With surfactant(s), an enhancer component, and 
a small amount of a hydrophilic component. In most 
instances the enhancers are not soluble in the hydrophobic 
component at room temperature although they may be at 
elevated temperatures. The hydrophilic component is gen 
erally present in a suf?cient amount to stabiliZe (preferably 
to solubiliZe) the enhancer(s) in the composition. For 
example, When formulating With organic acid enhancers or 
certain solid surfactants in petrolatum many enhancers and 
surfactants Will dissolve into the petrolatum at temperatures 
above 85° C.; hoWever, upon cooling, the enhancer and/or 
surfactant crystals or precipitates back out of solution mak 
ing it dif?cult to produce a uniform formulation. If at least 
0.1% and preferably at least 1.0% of a hydrophilic com 
pound (e.g., a glycol) is added a stable formulation can be 
obtained. It is believed that these formulations produce an 
emulsion in Which the enhancer and/or surfactant is dis 
solved, emulsi?ed, or dispersed in the hydrophilic compo 
nent Which is emulsi?ed into the hydrophobic component(s). 
These compositions are stable upon cooling and centrifug 
mg. 

[0168] The hydrophilic component also helps to stabiliZe 
many of the surfactants used in preferred formulations. For 
example, dioctylsulfosuccinate sodium salt (DOSS) dis 
solves in glycerin at elevated temperatures and helps keep 
the D055 physically stable in the composition. Further 
more, it is believed that incorporation of the hydrophilic 
component in the formulation improves the antimicrobial 
activity. The mechanism for this is unknown; hoWever, it 
may speed the release of the enhancer component and/or the 
antimicrobial lipid component. 

[0169] The Water content of these formulations is prefer 
ably less than 10 Wt-%, more preferably less than 5 Wt-%, 
and even more preferably less than 2 Wt-%, in order to 
minimiZe hydrolysis of any ester based antimicrobial lipid 
present. 

[0170] Furthermore, it has been found that it is particularly 
desirable Where the antimicrobial lipid component includes 
an ester to use either glycerin or propylene glycol in the 
hydrophilic component. It is most preferred to use a hydro 
philic compound that is identical to the glycol portion of the 
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antimicrobial lipid, e.g., propylene glycol With the propylene 
glycol esters and glycerin With the glycerin esters. In this 
manner, transesteri?cation of the antimicrobial lipid ester 
With the hydrophilic compound Will not result in additional 
chemical species present. In fact, there is some evidence to 
shoW that use of glycerolmonolaurate, Which is 95% pure, 
When formulated With glycerin as a hydrophilic compound 
results in formation of additional glycerol monolaurate due 
to transesteri?cation of the diester With the glycerin to 
produce tWo moles of the monoester. For this reason, it may 
be possible to initially formulate With loWer grade glycerin 
ester that contains considerable levels of diester present, as 
long as it transesteri?es during manufacture and/or storage 
to produce a formulation that includes less than 15% diester 
and preferably less than 5% diester based on the total Weight 
of antimicrobial lipid present. 

[0171] These formulations can be relatively easily manu 
factured by ?rst heating the hydrophobic component to 85° 
C., adding in the surfactant, hydrophilic component, and 
enhancer component, cooling to 65° C., and adding the 
antimicrobial lipid component above its melting point. 
Alternatively, the enhancer component can be predissolved 
in the hydrophilic component (optionally along With the 
surfactant) and added to the hydrophobic component either 
before or after addition of the antimicrobial lipid compo 
nent. If either the antimicrobial lipid component or the 
hydrophobic component are solids at room temperature this 
is done at the minimum temperature necessary to melt all 
components. Exposure of ester containing antimicrobial 
lipids to enhancers that include either acid or ether groups to 
elevated temperatures for extended periods of time should 
be avoided to prevent transesteri?cation reactions (unless 
this is deliberate in the case of utiliZing loWer purity fatty 
acid esters in combination With glycol hydrophilic compo 
nents to produce the monoesters as discussed above). 

[0172] Thus, the present invention provides methods of 
manufacture. One preferred method involves: dissolving the 
enhancer component in the hydrophilic component; com 
bining the hydrophobic vehicle and the hydrophilic compo 
nent With the enhancer component dissolved therein With 
mixing to form a mixture; optionally heating the hydropho 
bic vehicle to a temperature suf?cient to form a pourable 
liquid (Which for many hydrophobic vehicles this is above 
its melting point) before or after combining it With the 
hydrophilic component and enhancer component; adding the 
antimicrobial lipid component to the mixture; and cooling 
the mixture before or after adding the antimicrobial lipid 
component. 

[0173] The hydrophilic component may or may not be 
present in the formulations that include a hydrophobic 
vehicle. Thus, another preferred method of manufacture 
involves: combining the enhancer component and the hydro 
phobic vehicle With mixing to form a mixture; optionally 
heating the hydrophobic vehicle to a temperature suf?cient 
to form a pourable liquid (Which for many hydrophobic 
vehicles is above its melting point) before or after combin 
ing it With the enhancer component; adding the antimicro 
bial lipid component to the mixture With mixing; and 
cooling the mixture before or after adding the antimicrobial 
lipid component. 

[0174] Surprisingly, it has been found that these compo 
sitions are signi?cantly less irritating than formulations 
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using completely hydrophilic components. In blind human 
trials participants Were asked to instill 0.5 gram (g) of 
ointments based on hydrophobic components (e.g., petrola 
tum) that include an AHA enhancer, surfactant, and 10% 
hydrophilic component (e.g., glycerin) as Well as ointments 
based on hydrophilic components (e.g., PEG 400) using the 
same enhancer and surfactant. Surprisingly, the ointments 
based on the hydrophobic component Was preferred by 
100% of the participants. 

[0175] The viscosity of these formulations intended for 
use on skin or in the anterior nares is preferably relatively 
high to prevent excessive drainage off the treatment site. In 
this regard the viscosity is preferably at least 500 Centipoise 
(cps), more preferably at least 1,000 cps, even more pref 
erably at least 10,000 cps, even more preferably at least 
20,000 cps, even more preferably at least 50,000 cps, even 
more preferably at least 75,000 cps, even more preferably at 
least 100,000 cps, and even more preferably at least 250,000 
cps (and even as high as about 500,000 cps, 1,000,000 cps, 
or more). The viscosity can be measured as described beloW 
in the Viscosity Test. 

[0176] Most preferably, the formulations intended for use 
on skin, anterior nares, or Where drainage Would be a 
concern are essentially gelatinous at room temperature, 
having a signi?cant yield point such that they do not How 
readily at temperatures beloW 35° C. The viscosity is mea 
sured using the viscosity test described herein. Certain 
gelatinous vehicles may also have a characteristic tempera 
ture at Which they “melt” or begin to dramatically lose 
viscosity. Preferably this is higher than body temperature 
also to ensure that eXcess drainage of the composition of the 
treatment site does not occur. Therefore, the melting point of 
the composition is preferably greater than 32° C., more 
preferably greater than 35° C., and even more preferably 
greater than about 37° C. The melting point is taken as the 
loWest temperature at Which the viscosity becomes dramati 
cally less or is equal to or less than 100,000 cps. 

[0177] Similarly the viscosity and/or melt temperature can 
be enhanced by either incorporating a crystalline or semic 
rystalline hydrophobic carrier such as a higher melting 
petrolatum, addition of an insoluble ?ller/thiXotrope, or by 
addition of a polymeric thickener (e.g., a polyethylene Wax 
in a petrolatum vehicle). Polymeric thickeners may be linear, 
branched, or slightly crosslinked. It is important for comfort 
that the formulations are relatively soft and that they spread 
easily to alloW easy application, especially over a Wound, 
rash, or infected area or in the anterior nares. A particularly 
preferred vehicle for use on skin, in the anterior nares, or in 
other areas Where high viscosity is desirable is White pet 
rolatum USP having a melting point greater than 40° C. 

[0178] (2) Anhydrous or Nearly Anhydrous Formulations 
With a Hydrophilic Vehicle. Antimicrobial lipid components 
of this invention can be formulated into a Water-soluble 
component such as that based on the hydrophilic compounds 
discussed above in combination With the synergist(s) and 
surfactant(s). Particularly preferred are polyethylene glycols 
(PEGs) including blends of different molecular Weight 
PEGs. When using a hydrophilic component as the vehicle 
(i.e., the component used in the greatest amount, Which can 
include one or more hydrophilic compounds), it should be 
preferably selected to maintain viscosity and melt tempera 
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ture characteristics similar to those stated above for the 
anhydrous or nearly anhydrous formulations using a hydro 
phobic vehicle. 

[0179] Similarly the viscosity can be enhanced by either 
incorporating a crystalline or semicrystalline hydrophilic 
compound such as a PEG, addition of an insoluble ?ller/ 
thiXotrope, or by addition of a polymeric thickener. Poly 
meric thickeners may be linear, branched, or slightly 
crosslinked. It is important for comfort that the formulations 
are relatively soft and that they spread easily to alloW easy 
application, especially over a Wound, rash, or infected area 
or in the anterior nares. For this reason, a particularly 
preferred vehicle is based on a blend of a liquid or semi-solid 
PEG (PEG 400-1000) With a more crystalline PEG (PEG 
1000-2000). Particularly preferred is a blend of PEG 400 
With PEG 1450 in a ratio of 4:1. 

[0180] In certain preferred embodiments of the present 
invention, the compositions are in the form of an ointment 
or cream. That is, the compositions are in the form of a 
relatively viscous state such that they are suitable for appli 
cation to nasal passageWays. Preferably, such compositions 
have a viscosity of at least 500 Centipoise (cps), more 
preferably at least 1,000 cps, even more preferably at least 
10,000 cps, even more preferably at least 20,000 cps, even 
more preferably at least 50,000 cps, even more preferably at 
least 75,000 cps, even more preferably at least 100,000 cps, 
and even more preferably at least 250,000 cps (and even as 
high as about 500,000 cps, 1,000,000 cps, or more). The 
viscosity can be measured as described beloW in the Vis 
cosity Test. 

[0181] (3) Water-based Formulations. Aqueous composi 
tions of the present invention are those in Which Water is 
present in the greatest amount, thereby forming the 
“vehicle.” For these systems it is particularly important that 
a relatively high viscosity be imparted to the composition to 
ensure that the antimicrobial composition is not rapidly 
dispersed off the afflicted area. These formulations also 
adhere Well to tissue and thus deliver the antimicrobial to the 
intended site over a prolonged period even in the presence 
of perspiration, drainage (e.g., mucosal secretions), or mild 
lavage. Such a high viscosity can be imparted by a thickener 
system. The thickener system of the invention is compatible 
With the antimicrobial lipid composition described above in 
order to provide suitable antimicrobial ef?cacy, chemical 
and physical stability, acceptable cosmetic properties, and 
appropriate viscosity for retention in the afflicted area. 

[0182] Preferably, compositions of this invention have a 
viscosity of at least 500 Centipoise (cps), more preferably at 
least 1,000 cps, even more preferably at least 10,000 cps, 
even more preferably at least 20,000 cps, even more pref 
erably at least 50,000 cps, even more preferably at least 
75,000 cps, even more preferably at least 100,000 cps, and 
even more preferably at least 250,000 cps (and even as high 
as about 500,000 cps, 1,000,000 cps, or more). The viscosity 
can be measured as described beloW in the Viscosity Test. 
Because certain optional ingredients, such as enhancers, 
hydrophilic compounds, hydrophobic compounds, and the 
like, may effect the viscosity (either positively or nega 
tively), the measured viscosity is that of the ?nal composi 
tion. 

[0183] Preferred thickener systems used in the composi 
tions of the present invention are capable of producing 
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viscoelastic compositions that are very stable. By varying 
the amount and type of thickener, the degree of elasticity can 
be adjusted from almost a purely viscous composition to a 
highly elastic and even gel-like composition. If emollients 
are added, increasing the elasticity and/or yield stress of the 
system imparts added stability to prevent separation of 
immiscible emollients. Excessive elasticity, hoWever, is not 
preferred because an elastic composition usually does not 
provide a cosmetically appealing product. 

[0184] Signi?cantly, thickener systems used in the present 
invention are capable of achieving high viscosities at rela 
tively loW total concentrations. The total concentration of 
the thickener system is preferably less than 8 Wt-%, more 
preferably less than 5 Wt-%, and most preferably less than 3 
Wt-%, based on the total Weight of the ready to use com 
position. Preferably, the total concentration of the thickener 
system can be as little as 0.5 Wt-%, based on the total Weight 
of the composition. For certain embodiments, hoWever, the 
total concentration of thickener system is greater than 1 
Wt-%, based on the total Weight of the ready to use com 
position. 

[0185] The thickener system can include organic polymers 
or inorganic thixotropes such as silica gel, clays (such as 
betonite, laponite, hectorite, montmorrillonite and the like), 
as Well as organically modi?ed inorganic particulates mate 
rials, and the like. As used herein, an organic polymer is 
considered part of the thickener system if its presence in the 
composition results in an increase in the viscosity of the 
composition. Certain polymers that do not have these char 
acteristics may also be present in the composition but do not 
contribute signi?cantly to the viscosity of the composition. 
For purposes of this invention, they are not considered part 
of the thickener system. For example, certain nonionic 
polymers such as loWer molecular Weight polyethylene 
glycols (e.g., those having a molecular Weight of less than 
20,000) do not increase the viscosity of the composition 
signi?cantly. These are considered part of the hydrophilic 
component, for example, rather than part of the thickener 
system. 

[0186] The thickener system can be prepared from one or 
more nonionic, cationic, anionic, ZWitterionic, or associative 
polymers as long as they are compatible With the antimi 
crobial lipid and enhancer components of the composition. 
For example, certain acidic enhancers such as those that 
include carboxylic acid groups are most effective in their 
protonated form. This requires that the composition has an 
acidic pH. For this reason, many anionic thickeners based on 
neutraliZed carboxylic acid groups Would not be suitable. 
For example, Carbopol-type thickeners based on polyacrylic 
acid salts do not typically thicken Well at pH values of less 
than 5 and certainly less than a pH of 4.5. Therefore, at loWer 
pH values (i.e., When acidic enhancers are present) if the 
aqueous compositions are thickened With anionic polymers, 
the polymers are preferably based on sulfonic acid, sulfate, 
phosphonic acid, or phosphate groups. These polymers are 
able to thicken at much loWer pH values due to the loWer 
pKa of these acid groups. Preferred polymers of this class 
include ARISTOFLEX HMB (ammonium acryloyldimeth 
yltaurate/beheneth-25 methacrylate crosspolymer) and 
ARISTOFLEX ASV (ammonium acryloyldimethyltaurate/ 
NVP copolymer) from Clariant Corporation. Other preferred 
sulfonic acid polymers are those described in Us. Pat. No. 
5,318,955. 
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[0187] Preferably, the compositions that include an acidic 
enhancer component are thickened using cationic or non 
ionic thickeners since these perform Well at loW pH. In 
addition, many of the nonionic and cationic polymers can 
tolerate higher levels of salts and other additives and still 
maintain high viscosity. 
[0188] A preferred group of nonionic polymeric thicken 
ers include modi?ed celluloses, guar, xanthan gum, and 
other natural polymers such as polysaccharides and proteins, 
associative polymers based on nonionic ethylenically unsat 
urated monomers Wherein at least one comonomer has at 

least 16 carbon atoms, and polymers based on ethylenically 
unsaturated monomers selected from the group consisting of 
acrylates, acrylamides, vinyl lactams, vinyl acetate and its 
hydrolyZed derivatives, methyl vinyl ethers, styrene, and 
acrylonitrile. 
[0189] Apreferred group of cationic polymeric thickeners 
include cationically modi?ed celluloses, quaterniZed natural 
amino-functional polymers, and polymers based on ethyl 
enically unsaturated monomers selected from the group 
consisting of acrylates, acrylamides, vinyl lactams, vinyl 
acetates, methyl vinyl ethers, styrene, and acrylonitrile. 
[0190] Cationic polymers for use in the compositions of 
this invention can be selected from both permanently 
charged quaternary polymers (those polymers With quater 
nary amines such as Polyquaternium 4, 10, 24, 32, and 37, 
described beloW) as Well as protonated primary, secondary, 
and tertiary amine functional polymers that have been 
protonated With a suitable protonic acid. Preferred proto 
nated cationic polymers are based on tertiary amines. The 
protonated cationic polymers are preferably protonated With 
suitable acids that Will not result in undue skin irritation. 
These include, for example, (C1-C10)alkylcarboxylic acids 
optionally substituted by oxygen (e.g., acetic acid, alpha 
hydroxy acids such as lactic acid, gluconic acid, benZoic 
acid, mandelic acid, and the like), (C1-C10)alkylsulfonic 
acids (e.g., methylsulfonic acid and ethylsulfonic acid), 
(C1-C10)alkylhydrogensulfates (e.g., methylhydrogensul 
fate) and mineral acids (e.g., hydrochloric acid, hydrobromic 
acid, sulfuric acid, phosphoric acid, and the like). 
[0191] The charge on protonated cationic polymers is pH 
dependent. For this reason, in order to ensure the polymer is 
suf?ciently protonated, the pH is adjusted appropriately and 
should be in the range of preferably 2-9.5, more preferably 
2-8, and most preferably 2.5-7.5. The pH of preferred 
compositions that include acidic enhancers should be loWer 
and is typically 2-5, and preferably 2-4. It should be noted 
that it is not necessary to have all of the amines on a 
particular polymer protonated. The level of protonation Will 
to a certain extent be pH dependent. With certain polymers 
in order to obtain optimum thickening With loW skin irriation 
it may be bene?cial to only protonate a small percentage of 
the available amine groups While With other polymers it may 
be bene?cial to protonate substantially all of the amine 
groups. This Will be easily determined by one skilled in the 
art. 

[0192] The quaternary, tertiary, secondary, and primary 
amine functional polymers may be chosen from natural 
polymers, modi?ed natural polymers, as Well as synthetic 
polymers. These polymers may be soluble or sWellable in 
the aqueous solvent. Furthermore, these polymers may also 
possess hydrophobic side chains and thus be associative 
polymers. 


















































