Office de la Propriete Canadian CA 2877121 A1 2013/12/27

Intellectuelle Intellectual Property
du Canada Office (21) 2 877 1 21
(Lj’,[‘ng[%?rfi“esgaena i mjgtf;‘éyaﬁ; i 12y DEMANDE DE BREVET CANADIEN
CANADIAN PATENT APPLICATION
(13) A1
(86) Date de depot PCT/PCT Filing Date: 2013/06/14 (51) Cl.Int./Int.Cl. A671K 47/12 (2006.01),

A61K 31/045 (2006.01), A61K 47/10 (2006.01)
(71) Demandeur/Applicant:

(87) Date publication PCT/PCT Publication Date: 2013/12/27
(85) Entree phase nationale/National Entry: 2014/12/17 VI-JON. INC.. US
(86) N° demande PCT/PCT Application No.: US 2013/045812

(72) Inventeur/Inventor:
(87) N° publication PCT/PCT Publication No.: 2013/192034 AGARWAL NAMITA. US
(30) Priorite/Priority: 2012/06/18 (US61/661,042) (74) Agent: SMART & BIGGAR

(54) Titre : COMPOSITIONS DE PRODUIT D'HYGIENE COMPRENANT DE L'ALCOOL ET UN AGENT D'AMELIORATION DE
L'EFFICACITE ANTIMICROBIENNE
(54) Title: SANITIZER COMPOSITIONS COMPRISING ALCOHOL AND AN ANTIMICROBIAL EFFICACY ENHANCER

(57) Abrege/Abstract:

The present invention provides alcohol-based sanitizers containing an efficacy enhancer for improved antimicrobial effectiveness.
"he present iInvention further provides skin sanitization methods comprising contacting skin having microbial contamination with an
antimicrobial composition comprising an alcohol and an efficacy enhancer to achieve a minimum 3 log10 reduction Iin skin
pathogen contamination after one application.

SoaoRRE f /[

TN o TN

AR =0y g s ¥, '1."
s v

I*I ) . Prven, B
C an ad a http:/opic.ge.ca + Ottawa-Hull K1A 0C9 - atip.://eipo.ge.ca OPIC 48 & 2%% ;g

i SRR OERRIA » JO SV SN AN
OPIC - CIPO 191 .




CA 02877121 2014-12-177

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property
VRN R A S0 A O O

Organization
(10) International Publication Number

International Bureau
WO 2013/192034 A2

WIPOIPCT

(43) International Publication Date
27 December 2013 (27.12.2013)

AQO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,

(51) International Patent Classification:
A61K 47/12 (2006.01) A61K 47/10 (2006.01)
A61K 31/045 (2006.01)

HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KN, KP, KR,

(21) International Application Number: KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD. ME,
PCT/US2013/045812 MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
(22) International Filing Date: OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SC,

14 June 2013 (14.06.2013)

SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,

TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
(25) Filing Language: English

(84) Designated States (unless otherwise indicated, for every

(26) Publication Language: English kind of regional protection available). ARIPO (BW, GH,
61/661,042 18 June 2012 (18.06.2012) US UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,

TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,

(71) Applicant: VI-JON, INC. [US/US]; 8515 Page Avenue,
St. Louis, Missour1 63114 (US).

(72) Inventor: AGARWAL, Namita; 6515 Page Avenue, St.
Louis, Missour1 63114 (US). KM, ML, MR, NE, SN, TD, TG).

(74) Agents: HARPER, James D. et al.; Armstrong Teasdale "0 ored:
LLP, 7700 Forsyth Blvd., Suite 1800, St. Louis, Missourt —
63105-1847 (US).

without international search report and to be republished
upon receipt of that report (Rule 48.2(g))

(81) Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,

(54) Title: SANITIZER COMPOSITIONS COMPRISING ALCOHOL AND AN ANTIMICROBIAL EFFICACY ENHANCER

013/192034 A2 i1 DAV VY0 0RO O A0

& (57) Abstract: The present invention provides alcohol-based sanitizers containing an etficacy enhancer for improved antimicrobial
etfectiveness. The present mmvention further provides skin sanitization methods comprising contacting skin having microbial contam -
mation with an antimicrobial composition comprising an alcohol and an efficacy enhancer to achieve a minimum 3 loglO reduction
in skin pathogen contamination after one application.

W



CA 02877121 2014-12-177

WO 2013/192034 PCT/US2013/045812

SANITIZER COMPOSITIONS COMPRISING ALCOHOL AND
AN ANTIMICROBIAL EFFICACY ENHANCER

BACKGROUND OF THE INVENTION

[0001] The field of the invention relates generally to antimicrobial sanitizers.

[0002] Alcohol-based sanitizers have found imcreasing use by consumers and
institutional facilities due to the capability to quickly kill microbes without the use of soap
and water. Pathogenic microbes are typically transmitted by person-to-person or object-to-
person contact. The probability of transmission increases when personal hygiene, such as
hand washing, 1s mmadequate. Hand washing with soap and water provides an effective
method for reducing the potential for microbe transmission and contamination, but 1t 18 not
always practical or feasible to sanitize the skin in this manner. Alcohol-based hand
sanitizers can be used to sanitize the hands 1n such cases, or can be used as a supplement to

soap and water.

[0003] Alcohol-based sanitizers are effective against many types of pathogenic
microbes including antibiotic resistant bacteria, tuberculosis, flu viruses, cold viruses,
human immunodeficiency virus, and fungi. Alcohol 1s typically efficacious at skin contact
times of less than a minute. For this reason, alcohol-based hand sanitizers are extensively
used 1n hospitals as an alternative to antiseptic soaps, and have two general applications:
hygienic hand cleaning and surgical hand disinfection. Alcohol based hand cleaning
compositions provide a better skin tolerance as compared to antiseptic soap and have been

shown to have more etffective anti-pathogen properties as compared to antiseptic soaps.

[0004] Problematically, alcohol-based sanitizers are generally effective only
during contact time and have little or no residual effect. Because the sanitizers do not
achieve complete germ kill, recolonization of pathogenic microbes after sanitizer
application can occur. Further, recurrent use of alcoholic sanitizers may leave a biofilm on
the skin surface that may entrap pathogenic microbes resulting in decreased effectiveness

with added use in the absence of hand washing with soap.

[0005] Therefore, there 1s a need for improved alcohol-based hand sanitizers that

provide for increased antimicrobial effectiveness after multiple applications.
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BRIEF DESCRIPTION OF THE INVENTION
[0006] Brietly, the present invention provides alcohol-based sanitizers containing
an cfficacy enhancer for improved antimicrobial effectiveness.

[0007] In one aspect, the antimicrobial compositions comprise from about 50%
by weight to about 95% by weight of at least one C;.¢ alcohol and from about 0.1% by

weight to about 5% by weight of an efficacy enhancer. The efficacy enhancer comprises:

(1) a monoglyceride of formula (1), formula (2) or a combination thereof

O

R1J‘ko/\l/\0|-i (1)

OH

. 1 . .
wherein R™ 18 a Cs3, Csar, Csp9, Csa17, Csias, Csaz, Csar, Crs, Coors or Coopz straight or

branched chain hydrocarbyl or substituted hydrocarbyl;

(11) a diglyceride of formula (3), formula (4) or a combination thereof

O O
RHJ\O/ﬁ/\O/“\RQ 3)
Ol
O
R”/I‘LO/\I/\OH (4)
O
o—<
R12

wherein R'' and R'* are independently selected from a Cs.»3, Cs.o1, Cs.19, Cs.17, Cs.15, Cs.13,

Cs.11, Cr.15, Co.15 Or Co_13 straight or branched chain hydrocarbyl or substituted hydrocarbyl;
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(111)  an aromatic alcohol of formula (5)

R22
R%'—(CH),,OH (5)

wherein R*' is selected from the group consisting of phenyl, naphthyl and thienyl, and each
R* is independently selected from hydrogen and Ci¢ hydrocarbyl or substituted

hydrocarbyl, and n 1s an integer from 1 to 6;
(1v)  an aromatic glycol ether of formula (6)

R22
R*1——O——(CH),OH (6)

wherein R*' is selected from the group consisting of phenyl, naphthyl and thienyl, each R**
1s independently selected from hydrogen and C,.¢ hydrocarbyl or substituted hydrocarbyl,

and n 18 an integer from 1 to 6; or
(v)  acombination thereof.

[0008] In another aspect, a skin sanitation method 1s provided. The method
comprises contacting skin having microbial contamination with an antimicrobial
composition comprising from about 50% by weight to about 95% by weight of at least one

Ci6 alcohol and from about 0.1% by weight to about 5% by weight of an efficacy

enhancer. The efficacy enhancer comprises:

(1) a monoglyceride of formula (1), formula (2) or a combination thereof

O

R1J‘I\O/\|’/\OH (1)
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: 1 . :
wheremn R" 18 a Cs3, Cso1, Csp9, Csy7, Csgs, Csaz, Csq1, Cras, Coo1s or Co 3 straight or

branched chain hydrocarbyl or substituted hydrocarbyl;

(11) a diglyceride of formula (3), formula (4) or a combination thercof

O O
Rﬂ/l'ko/\]/\o/l'kR12 3)
OH
O
R”JJ\O/\I/\OH (4)
O
O :
R12

wherein R'' and R"* are independently selected from a Cs.p3, Cs.o1, Cs.19, Cs.17, Cs.1s, Cs.13,

Cs.11, Cr.15, Co.15 or Co_13 straight or branched chain hydrocarbyl or substituted hydrocarbyl;
(111)  an aromatic alcohol of formula (5)

R22
R%1—(CH),OH (5)

wherein R*' is selected from the group consisting of phenyl, naphthyl and thienyl, and each
R* is independently selected from hydrogen and Ci¢ hydrocarbyl or substituted

hydrocarbyl, and n 1s an integer from 1 to 6;
(tv)  an aromatic glycol ether of formula (6)

R22
R*1—O——(CH),,OH (6)

wherein R*' is selected from the group consisting of phenyl, naphthyl and thienyl, each R**
1s mndependently selected from hydrogen and Ci.¢ hydrocarbyl or substituted hydrocarbyl,

and n 18 an integer from 1 to 6; or

(V) a combination thereof.
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The antimicrobial composition provides a minimum 3 log;o reduction in skin
pathogen contamination after one application as measured by ASTM Method E-2755-10

protocol.

[0009] In another aspect, the antimicrobial compositions provide a logg
reduction 1n skin pathogen contamination after ten applications greater than the logig

reduction 1n skin pathogen contamination after one application.
DETAILED DESCRIPTION OF THE INVENTION

[0010] In accordance with the present invention, there 1s provided, as described
herein, skin sanitizer compositions having 1mproved antimicrobial efficacy, the
compositions comprising alcohol and an efficacy enhancer. Skin sanitization methods are

also provided.

[0011] It has been discovered that certain compounds act as efficacy enhancers to
improve the rapid antimicrobial efficacy of alcohol-based sanitizers. These compounds
also exhibit weak to moderate preservation properties. “Preservatives™ as defined herein
arc substances that may be added to personal care products for the purpose of inhibiting the
development of micro-organisms 1n such products, wherein the preservative effect 1s
typically exhibited in 1 to 3 days or longer. Preservatives do not exhibit a rapid efficacy or
sufficient lethality needed to produce a logio kill of existing microbes that 1s required by
hand sanitizers. The discovery that such preservative compounds improve the rapid
microbial kill properties of alcohol-based sanitizers 1s surprising because preservatives are

not known to possess such rapid antimicrobial efficacy properties.

[0012]  The sanitizers of the present invention comprise at least one C;_g alcohol.
Examples of suitable alcohols include methanol, ethanol, propanol, butanol, pentanol,
hexanol, 1somers thereof, and mixtures thereof. In some embodiments, the alcohol 1s
methanol, ethanol, #z-propanol, i-propanol, or mixtures thercof. In some other
embodiments, the alcohol 1s ethanol, n-propanol, i-propanol or mixtures thercof. In other
embodiments, the alcohol 1s ethanol or denatured ethanol. The alcohol content of the
present sanitizers 18 from about 50 to about 95 percent by weight, from about 55 to about
90 percent by weight, from about 55 to about 85 percent by weight, from about 55 to about
80 percent by weight, from about 60 to about 80 percent by weight, from about 60 to about
75 percent by weight, or from about 60 to about 70 percent by weight.
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[0013] In some embodiments of the present invention, the efficacy enhancer 1s a
monoglyceride. The monoglyceride can be a 1-monoglyceride, a 2-monoglyceride, or a
mixture thereof, or a mixture of monoglycerides formed from fatty acids of varying chain

lengths. The monoglycerides may be of Formulae (1) and/or (2) as follows:

O

R1)\O/\|/\OH (1)

OH

wherein R' is a Csss, Csa1, Csq0, Cs17, Csas, Csaz, Csa1, Cris, Cos or Co i3 straight or
branched chain hydrocarbyl or substituted hydrocarbyl. As used herein, “hydrocarbyl” 1s
defined as compounds or moicties that are straight or branched chain, that optionally
contain on¢ or more carbon-carbon double bonds, and that consist of carbon and hydrogen.
Alkyl and alkene are examples of hydrocarbyls. Substituted hydrocarbyl compounds are
defined herein as hydrocarbyl compounds substituted with one or more oxygen atoms, such
as hydroxyl, carboxyl, keto, aldehyde and ester moieties. Non-limiting examples of
suitable monoglycerides include monoglycerides wherein the R'C(0)O- is formed from
stearic, palmitic, myristic, lauric, capric or caprylic acid. Non-limiting examples of
suttable monoglyceride species include glyceryl monostearate, glyceryl monopalmaitate,
olyceryl monomyristate, glyceryl monolaurate, glyceryl monocaprate, and glyceryl
monocaprylate, and mixtures thercof. In one embodiment, the monoglyceride 1s a mixture
of glyceryl caprylate and glyceryl caprate. The monoglyceride content of the present
sanitizers 18 from about 0.1 to about 5 percent by weight, from about 0.1 to about 3 percent
by weight, from about 0.5 to about 2 percent by weight, from about 0.5 to about 1.5 percent
by weight, or from about 0.75 to about 1.5 percent by weight.

[0014] In some embodiments of the present invention, the efficacy enhancer 1s a
diglyceride. The diglyceride can be a 1,3-diglyceride, a 1,2-diglyceride, or a mixture
thereof, or a mixture of diglycerides formed from fatty acids of varying chain lengths. The

diglycerides may be of Formulae (3) and/or (4):
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O O
R“J.I\O/\I/\OJ‘I\RQ (3)
OH
O
o 1/“\0 /\I/\OH ()
O
O=<
R12

wherein R'" and R'* are independently a Cs.pz, Cs.21, Cs.19, Cs.17, Cs.1s, Cs.13, Cso11, Criis,
Co.15 or Co.z straight or branched chain hydrocarbyl or substituted hydrocarbyl as
described above. In some embodiments, R'' and R'* are independently selected from Cs_»s,
Cs.o1, Cs.9, Csa7 Csas, Csoiz, Csaq1, Cras, Cois or Coqz straight or branched chain
hydrocarbyl. Non-limiting examples of suitable diglycerides include diglycerides wherein
the R"'C(0)O- and R'*C(0O)O- moieties are independently formed from stearic, palmitic,
myristic, lauric, capric or caprylic acid. The diglyceride content of the present sanitizers 18
from about 0.1 to about 5 percent by weight, from about 0.1 to about 3 percent by weight,
from about 0.5 to about 2 percent by weight, from about 0.5 to about 1.5 percent by weight,
or from about 0.75 to about 1.5 percent by weight.

[0015] In some other embodiments of the present invention, the efficacy
enhancing compound 18 an aromatic alcohol and/or an aromatic glycol ether. Aromatic

alcohols within the scope of the present invention are of formula (5):

R22
R%1—(CH),OH (5)
and aromatic glycol ethers within the scope of the present invention are of formula (6):
R22
R*1—O——(CH),,OH (6)

wherein R*' is selected from the group consisting of phenyl, naphthyl and thienyl, each R**
1s independently selected from hydrogen and C,_¢ hydrocarbyl and substituted hydrocarbyl

as described above, and n is an integer from 1 to 6. In some embodiments, each R** is
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independently selected from hydrogen, Ci.¢ hydrocarbyl and C,_ substituted hydrocarby].
In some other embodiments, n is from 2 to 6 and no more than one R** is C;.¢ hydrocarbyl
or Ci¢ substituted hydrocarbyl. Non-limiting examples of aromatic alcohols include
benzyl alcohol, phenyl propanol, phenyl ethanol, phenyl butanol, phenylpentanol and
phenyl hexanol. Non-limiting examples of suitable aromatic glycol ethers include 2-
phenoxyethanol, 1-phenoxypropan-2-ol and 2-phenoxypropanol. The content of the
aromatic alcohol and aromatic glycol ether efficacy enhancing compounds in the present
sanitizers 18 from about 0.1 to about 3 percent by weight, from about 0.1 to about 2 percent
by weight, from about 0.5 to about 2 percent by weight, from about 0.5 to about 1.5 percent
by weight, or from about 0.75 to about 1.5 percent by weight.

[0016] In some embodiments, the efficacy enhancer predominantly comprises one
or more monoglycerides, one or more diglycerides, one or more aromatic alcohols, or one
or more aromatic glycol ethers. As used herein, “predominantly” means at least 50%, at
least 75%, at least 90% or at least 95% on a w/w%, w/v% or v/v% basis. In some other
embodiments, the efficacy enhancer comprises a combination of at least one
monoglyceride or diglyceride and at least one aromatic alcohol or aromatic glycol ether. In
such embodiments, the efficacy enhancer concentration 1s from about 0.1 to about 5
percent by weight, from about 0.1 to about 3 percent by weight, from about 0.5 to about 2
percent by weight, from about 0.5 to about 1.5 percent by weight, or from about 0.75 to
about 1.5 percent by weight.

[0017] The sanitizers of the present invention can optionally contain other
components that do not adversely affect the sanitizing effect of the present compositions.
Optional components include, for instance, water, thickeners/stabilizers, moisturizers,

botanicals and vitamins, colorants and/or fragrances.

[0018] In some embodiments of the present invention, thickeners, stabilizers
and/or emulsifiers are optionally added to sanitizers as rheological modifiers to increase
viscosity or to create gels that resist separation. Gels resist dripping after application to the
skin and maximize contact time of the alcohol and efficacy enhancer on the skin.
Thickeners/stabilizers are typically synthetic or natural polymers and include, for instance,
cellulose (e.g., caboxymethyl cellulose and methyl cellulose), acrylamidopropyl trimonium

chloride/acrylamide copolymer, and alkyl acrylate copolymer. Examples of polymers

include Carbopol® Ultrez 10, Ultrez 20, Ultrez 21, 940 and 980 crosslinked polyacrylate
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polymers. Suitable emulsifying agents include, for instance, stearyl alcohol, sorbitan
oleate, and PEG/PPG dimethicone. Suitable polymer concentrations in the sanitizer may
vary with alcohol and water concentration and desired rheological properties, and 1s
ogenerally from about 0.05 to about 5 percent by weight, from about 0.1 to about 3 percent
by weight or from about 0.1 to about 1 percent by weight. Sanitizer gel viscosity ranges
from about 1,000 to about 50,000 mPa-s, from about 1,000 to about 25,000 mPa-s, about
2,000 to about 20,000 mPa-s, from about 3,000 to about 19,000 mPa-s, or from about 8,000
to about 18,000 mPa's as measured by Brookficld RVT, 20 rpm at 25°C. When alkyl
acrylate copolymers are used, suitable necutralizing agents such as tricthanolamine,
aminomethyl propanol, tetrahydroxypropyl ethylene diamine, truspropanolamine, and
diisopropylamine are typically included in the compositions of the present invention. In
some embodiments, such as liquids or wipes, having low concentrations of, or no, added
rheological modifiers, the sanitizer viscosity 1s less than about 1000 mPa-s, less than about

500 mPa-s, less than about 300 mPa-s, or less than about 100 mPa-s.

[0019] Humectants, conditioning and/or moisturizing agents can optionally be
added to the sanitizers to soften and moisturize the skin. Humectants attract and hold water
and therefore both reduce sanitizer drying time and the drying effects of alcohol on the
skin. Humectants include, for instance, glycols (e.g., propylene glycol or polyethylene
olycol), glycerin, glycolic acid and hyaluronic acid, with suitable concentrations thercof 1n
the sanitizer suitably ranging from about 0.1 to about 5 percent by weight, from about 0.5
to about 3 percent by weight or from about 0.5 to about 2 percent by weight. Conditioning
or moisturizing agents include, for instance, cetyl myristate, cetyl myristoleate and
1sopropyl myristate, with concentrations thercof in the sanitizer suitably ranging from about
0.05 percent by weight to about 2 percent by weight, from about 0.05 percent by weight to
about 1 percent by weight, of from about 0.1 to about 1 percent by weight.

[0020] Other optional ingredients include botanicals and vitamins, colorants and
fragrances. Botanicals include aloe vera, fenugreek, oats, flax, quince seed, cucumber,
rose, comfrey and lavender. Vitamins include vitamin A (e.g., retinol, retinyl palmitate or
retinyl acetate), vitamin C (e.g., ascorbyl palmitate or L-ascorbic acid), vitamin E (e.g.,
tocopherol or vitamin E actetate or sorbate) and vitamin B (panthenol, nicotinamide or

niacin).



CA 02877121 2014-12-177

WO 2013/192034 PCT/US2013/045812
10

[0021] The sanitizer compositions of the present invention may be prepared 1n a

varicty of embodiments including liquids, gels, foams, aerosols, creams, and wipes.

[0022] The sanitizers of the present invention are believed to be effective at
reducing skin contamination of a broad range of pathogens including the bacteria
Staphylococcus aureus, Staphylococcus epidermis, Escherichia coli, Pseudomonas
aeruginosa, Clostridium difficile, Enterococcus faecalis, Streptococcus pneumonia and
Salmonella choleraesuis. 1t 1s further believed that the present sanitizers are effective
against pathogenic fungi such as Candida albicans, Aspergillis niger, Cryptococcus
neoformans and Pneumocystis jirovecii. It 1s still further believed that the present
sanitizers arc¢ effective against pathogenic viruses including influenza, HIV and cold

VvIruses.

[0023] The present sanitizers provide for at least a 2, 2.5, 3, 3.5, 4, 4.5 or 5 logio
reduction 1n pathogen microflora contamination. In some embodiments, the present
sanitizers provide for a minimum 3 log;o reduction in pathogen contamination after one
wash as measured by ASTM Standard Test Method E-2755-10 for Determining the
Bacteria-Eliminating Effectiveness of Hand Sanitizer Formulations Using Hands of Adults.
In other embodiments, the present sanitizers maintain a minimum 3 log;o reduction 1n
pathogen contamination after 10 washes and provide more effective bacterial kill after 10
washes than after 1 wash as measured according to the ASTM Method E-2755-10 protocol.
In some embodiments, the present hand sanitizers provide for a minimum 4 log; reduction
in pathogen contamination after 1 wash and after 10 washes. In some other embodiments,
a minimum 5 log;o reduction 1s achieved after 10 washes. Therefore, the present sanitizers
provide for an increcased pathogen kill efficacy after successive washes. The present
sanitizers are therefore more efficacious than typical alcoholic sanitizers that exhibit
reduced pathogen kill efficacy after successive washes and fail to achieve a minimum 4

logio reduction in pathogen contamination after 10 washes.

[0024] In some embodiments of the present invention, at least a 2, 2.5, 3, 3.5 or 4
logio reduction 1n pathogen microflora contamination 1s achieved after one application
(wash) of the sanitizer to the skin 1n a contact time of less than about a minute. Contact
time 1s defined as the elapsed time from sanitizer application to skin dryness. In other
embodiments, at least a 2, 2.5, 3, 3.5 or 4 logp reduction in pathogen microflora

contamination 18 achieved after one application (wash) of the sanitizer to the skin at a
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contact time of less than about 30 seconds. In other embodiments, at least a 2, 2.5, 3, 3.5,
4, 4.5 or 5 logp reduction 1n pathogen microflora contamination 1s achieved after 10
successive skin washes at contact time of less than a minute each. In other embodiments,
at least a 2, 2.5, 3, 3.5, 4, 4.5 or 5 logio reduction 1in pathogen microflora contamination 1s
achieved after 10 successive skin washes at a contact time of less than about 30 seconds
cach. In some other embodiments, the logio reduction 1n microflora after 10 washes 1s
oreater than 0.2 logio, 0.5 logio or 1 logio than the log;o reduction after one wash, such as

from 0.2 to 1.2 log;o greater, from 0.5 to 1.2 log;o greater or from 0.5 to 1 logo greater.

[0025] Based on experimental data, 1t 1S believed that the antimicrobial
compositions of the present invention, comprising alcohol and an efficacy enhancer, may
provide greater pathogen kill efficacy as compared to an expected pathogen kill efficacy
calculated from (1) the pathogen kill efficacy for a first reference composition not
comprising an efficacy enhancer but otherwise having the same ingredients and alcohol
concentration as the antimicrobial composition comprising the combination of alcohol and
efficacy enhancer and (1) the pathogen kill efficacy for a second reference composition not
comprising alcohol but otherwise having the same ingredients and efficacy enhancer
concentration as the antimicrobial composition comprising the combination of alcohol and
efficacy enhancer. It 1s therefore believed that the efficacy enhancers of the present

invention provide synergistic antimicrobial efficacy in combination with alcohol.
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EXAMPLES

[0026] Example 1

[0027] Representative sanitizer formulations within the scope of the present
invention were prepared and are disclosed 1in Tables 1a and 1b below. A sanitizer control
formulation, not containing an efficacy enhancer, was also prepared as disclosed in Table
1c below. For the preparation of each sanitizer formulation, acrylate copolymer was added
to water with agitation. The efficacy enhancer (glyceryl caprylate/caprate (Formula 1) or
phenoxyethanol (Formula 2)) was added with agitation. Glycerin and Alcohol 40-B
(denatured ethanol) were then added with agitation. Isopropylmyristate, benzophenone-4
and fragrance were then added with agitation. Finally, duisopropylamine was added with

agitation to neutralize the copolymer.

Table 1a: Sanitizer Formula 1

Ingredient Concentration (%ow/w)
Water 238.69

Acrylates/Cio.30 alkyl acrylate copolymer | 0.27

Glyceryl caprylate/caprate 1.0

Glycerin 0.99

Alcohol 40-B 03.63

Isopropyl myristate 0.2

Benzophenone-4 0.001

Fragrance 0.135

Disopropylamine 0.065
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Table 1b: Sanitizer Formula 2

13

Ingredient Concentration (%ow/w)
Water 28.73

Acrylates/Cio.30 alkyl acrylate copolymer | 0.24

Phenoxyethanol 1.0

Glycerin 0.99

Alcohol 40-B 03.63

Isopropyl myristate 0.2

Benzophenone-4 0.001

Fragrance 0.135

Diisopropylamine 0.06

Table 1¢: Sanitizer Control 1

PCT/US2013/045812

Ingredient Concentration (%ow/w)
Water 29.74
Acrylates/Cio.30 alkyl acrylate copolymer | 0.23
Glycerin 0.99
Alcohol 40-B 03.63
Isopropyl myristate 0.2
Benzophenone-4 0.001
Fragrance 0.135
Diisopropylamine 0.06
[0028] Example 2
[0029]  Antimicrobial efficacy studies were carried out following the protocol of

ASTM E 2755-10 (Standard Test Method for Determining the Bacteria-Eliminating
Effectiveness of Hand Sanitizer Formulations Using Hands of Adults) to determine the
bacteria-climinating effectiveness of sanitizer formulations within the scope of the present
invention. Seventy-one subjects ranging 1n age from 18 to 74 were admitted to the study.
Following a 7-day product restriction period, 66 subjects were examined physically to

ensure no evidence of injury, dermatosis and/or dermatitis were present on the hands or
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forecarms. Thirty subjects proceeded to the study. The subjects were divided into three
groups of ten subjects each wherein the subjects 1n the first group were each treated with
sanitizer Formula 1 described in Example 1, the subjects of the second group were each
treated with sanitizer Formula 2 described in Example 1, and the subjects of the third group

were cach treated with the control sanitizer described in Example 1.

[0030] According to the protocol and testing methodology, the hands of each
subject were cleansed with a 30-second hand wash with a non medicated soap followed by
a 30-second water rinse. The hands of each subject were then mmoculated with 0.2 mL of a
suspension of approximately 1.0 x 1010 CFU/mL of Serratia marcescens (ATCC #14756)
and massaged gently for 30 seconds. The hands were then immediately sampled for
basecline bacterial levels using a Glove Juice Sampling Procedure wherein a powder-free,
sterile latex glove was placed on the subject’s hand and 75 mL of sterile stripping fluid
without product neutralizers was 1nstilled into the glove. After securing the gloved wrist,
the hand was massaged 1n a standardized manner for 60 seconds. A 5 mL sample of the
liquid (glove juice) was removed from the glove, diluted and evaluated for baseline
bacterial load. The subject’s hands were then cleansed with a 30-second wash with the non

medicated soap followed by a 30-second water rinse.

[0031] For the next ten rounds of testing, the subject’s hands were noculated as
described above followed by immediate application of the test materials (1.e., the
formulations under evaluation). For each product application, 2-5 mL of test material was
dispensed 1nto the cupped hands of the subjects. The subjects rubbed the test material over
the entire surface of the hands and fingers and continued to rub the skin until dry. There
was a minimum of 5 minutes between cach testing round and hand washing was not done
between rounds of testing. The subjects were sampled for residual S. marcescens using the
above-described Glove Juice Procedure after contamination/product cycles 1, 3, 7 and 10.
The samples from the 1% and 10™ cycles were evaluated for bacterial load using the same

procedure used to establish the baseline bacteria load.

[0032] The results for sanitizer Formula 1 (comprising the glyceryl
caprylate/caprate efficacy enhancer), sanitizer Formula 2 (comprising the phenoxyethanol
cfficacy enhancer) and the control sanitizer (not containing an efficacy enhancer) are
presented 1in Tables 2a-2c¢, respectively, below. Bacterial loading 1s reported on a logg

basis (“Mean” column below) wherein “microbial recovery” refers to the bacterial loading
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of the sample 1n CFU/mL. A log;o reduction was calculated as the difference between the

logio values before and after treatment and 1s indicative of antimicrobial efficacy.

[0033] Table 2a: Sanitizer Formula 1 bacteria load results
Sample Sample Size | Mean | Std. Dev. Logi1o Reduction
from Baseline
Baseline Log; g 10 3.99 0.11 -
Microbial Recovery
Post Application 1* 10 4.92 | 1.20 4.07
Cycle Logio Microbial
Recovery
Post Application 10" | 10 3.81 | 0.96 5.18
Cycle Logio Microbial
Recovery
[0034] Table 2b: Sanitizer Formula 2 bacteria load results
Sample Sample Size | Mean | Std. Dev. Logio Reduction
from Baseline
Baseline Log; 10 3.99 0.24 -
Microbial Recovery
Post Application 1* 10 4.84 0.8 4.15
Cycle Logio Microbial
Recovery
Post Application 10™ | 10 454 |0.70 4.45
Cycle Logio Microbial
Recovery
[0035] Table 2¢: Sanitizer Control 2 bacteria load results
Sample Sample Size | Mean | Std. Dev. Logio Reduction
Baseline Logio 10 3.76 0.29 -—--
Microbial Recovery
Post Application 1* 10 471 | 0.85 4.05
Cycle Logio Microbial
Recovery
Post Application 10" | 10 544 | 1.40 3.32
Cycle Logio Microbial
Recovery
[0036] The data shows that the Control formulation exhibited an increase 1n

microbial recovery from the 1% cycle to the 10™ cycle, i.e., a reduction in antimicrobial

efficacy. This 1s indicated by the log;o reduction data which 1s indicative of the microbial
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kill rate and shows that the log;, reduction value at the 10" cycle was less than at the 1

cycle. Therefore, the Control formulation was less efficacious with repeated treatments.

[0037] Addition of the efficacy enhancers of the present invention demonstrates
that microbial recovery decreased from the 1% cycle to the 10" cycle, i.e., there was an
increase 1n antimicrobial efficacy. Therefore, sanitizer formulations within the scope of the
present mnvention were more efficacious with repeated treatments as shown by logg
reduction values at the 10" cycle that were greater than the values at the 1% cycle. Because
the efficacy enhancers of the present invention have preservative properties, but not rapid
kill or lethality propertiecs needed to produce a logio kill of existing microbes
commensurate with the above testing protocol, application of a sanitizer comprising one or
more efficacy enhancers 1n the absence of alcohol would be expected to provide an
insignificant log;p reduction 1n bacteria loading as compared to the experimental
formulation. Based on the experimental data, i1t 1s therefore believed that the efficacy
enhancers of the present invention provide synergistic antimicrobial efficacy 1n

combination with alcohol.

[0038] This written description uses examples to disclose the invention, including
the best mode, and also to enable any person skilled 1n the art to practice the invention,
including making and using any devices or systems and performing any incorporated
methods. The patentable scope of the invention 1s defined by the claims, and may include
other examples that occur to those skilled in the art. Such other examples are intended to
be within the scope of the claims 1f they have structural elements that do not differ from the
literal language of the claims, or if they include equivalent structural elements with

insubstantial differences from the literal languages of the claims.
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WHAT IS CLAIMED IS:
1. An antimicrobial composition comprising:

(a) from about 50% by weight to about 95% by weight of at least one Ci¢

alcohol; and

(b) from about 0.1% by weight to about 5% by weight of an efficacy enhancer

S comprising
(1) a monoglyceride of formula (1), formula (2) or a combination
thereof
O
R1/”\O/\|/\O (1)
Ol
HO/\I/\OH 2)
O
O:<
R1
10 wherein R" is a Cs.23, Cs.1, Cs.19, Cs.17, Cs.15, Cs.13, Cs.11, C7.15, Co.13
or Co.3 straight or branched chain hydrocarbyl or substituted
hydrocarbyl,
(1)  a diglyceride of formula (3), formula (4) or a combination thercof
O O
RHJJ\O/Y\O)J\RQ (3)
OH
o
R11/l\0/\|/\OH (4)

15 R12
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wherein R'' and R'* are independently selected from a Csos, Csoa,
Cs.19, Cs.17, Cs.15, Cs.13, Cs.11, Cr.15, Co.15 or Co_13 straight or branched
chain hydrocarbyl or substituted hydrocarbyl,

(111)  an aromatic alcohol of formula (5)

R22

R#'—(CH),OH (5)

wherein R*' is selected from the group consisting of phenyl,
naphthyl and thienyl, and each R* is independently selected from
hydrogen and C,.¢ hydrocarbyl or substituted hydrocarbyl, and n 1s
an integer from 1 to 6,

(1v)  an aromatic glycol ether of formula (6)

R22

R*!'—O——(CH),OH (6)

wherein R*' is selected from the group consisting of phenyl,
naphthyl and thienyl, each R** is independently selected from
hydrogen and C,.¢ hydrocarbyl or substituted hydrocarbyl, and n 1s
an integer from 1 to 6, or

(V) a combination thereof.

The antimicrobial composition of claim 1 wherein the alcohol 1s selected from the
oroup consisting of ethanol, 1sopropanol, and mixtures thercof, and the alcohol

concentration 1s from about 60% to about 75% by weight.

The antimicrobial composition of claim 1 or claim 2 wherein the etfficacy enhancer
predominantly comprises a monoglyceride of formula (1) or formula (2) wherein R’
1s selected from a Cr.y5, Co.15 or Co.13 straight or branched chain hydrocarbyl, and
wherein the monoglyceride concentration 1s from about 0.1% to about 3% by
weight, from about 0.5% to about 2% by weight, from about 0.5% to about 1.5% by
weight, or from about 0.75% to about 1.5% by weight.

The antimicrobial composition of claim 1 or claim 2 wherein the efficacy enhancer
predominantly comprises a diglyceride of formula (3) or formula (4) wherein R"'

and R'* are independently selected from a C7.s, Co.i5 or Coq3 straight or branched
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chain hydrocarbyl, and wherein the diglyceride concentration 1s from about 0.1% to
about 3% by weight, from about 0.5% to about 2% by weight, from about 0.5% to
about 1.5% by weight, or from about 0.75% to about 1.5% by weight.

The antimicrobial composition of claim 1 or claim 2 wherein the efficacy enhancer
predominantly comprises an aromatic alcohol of formula (5) or an aromatic glycol
ether of formula (6), n is from 2 to 6 and no more than one R** is C_¢ hydrocarbyl,
and wherein the concentration of the efficacy enhancer 1s from about 0.1% to about
3% by weight, from about 0.5% to about 2% by weight, from about 0.5% to about
1.5% by weight, or from about 0.75% to about 1.5% by weight.

The antimicrobial composition of claim 1 or claim 2 wherein the efficacy enhancer
comprises a combination of (1) at least one monoglyceride of formula (1) or formula
(2) or diglyceride of formula (3) or formula (4) and (11) at least one aromatic alcohol
of formula (5) or aromatic glycol ether of formula (6), and wherein the
concentration of the efficacy enhancer 1s from about 0.1% to about 3% by weight,
from about 0.5% to about 2% by weight, from about 0.5% to about 1.5% by weight,
or from about 0.75% to about 1.5% by weight.

The antimicrobial composition of any one of claims 1 to 6 wherein the composition
further comprises a thickener and the composition has a viscosity of from about
2,000 to about 20,000 mPa-s, from about 3,000 to about 19,000 mPa-s, or from
about 8,000 to about 18,000 mPa-s as measured by Brookficld RVT, at 20 rpm at
25°C.

The antimicrobial composition of any one of claims 1 to 7 wherein the composition
1s capable of providing a log;o reduction 1n skin pathogen contamination after ten
applications that 1s greater than the log;o reduction 1n skin pathogen contamination

after one application as measured by ASTM Method E-2755-10 protocol.

The antimicrobial composition of any one of claims 1 to 8 wherein the composition
1S capable of providing a minimum 3 logp reduction in skin pathogen

contamination after on¢ application and after ten applications as measured by

ASTM Method E-2755-10 protocol.

The antimicrobial composition of any one of claims 1 to 8 wherein the composition

1S capable of providing a minimum 4 logp reduction in skin pathogen
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contamination after one application and after ten applications as measured by

ASTM Method E-2755-10 protocol.

The antimicrobial composition of any one of claims 1 to 8 wherein the composition
provide 1s capable of providing a minimum 5 log;o reduction 1in skin pathogen
contamination after ten applications as measured by ASTM Method E-2755-10

protocol.

The antimicrobial composition of any one of claams 8 to 11 wherein the
composition 1s capable of achieving the logiy reduction 1n skin pathogen

concentration in a contact time of less than one minute.

The antimicrobial composition of any one of claiams 8 to 12 wherein the
composition 18 capable of achieving the log;o reduction in skin pathogen

concentration 1n a contact time of less than thirty seconds.

The antimicrobial composition of any one of claams 8 to 13 wherein the
composition 1s capable of achieving a log;o reduction 1in skin contamination after
ten applications that 1s greater than a reference antimicrobial composition having
the same ingredients and alcohol concentration as the antimicrobial composition but

not comprising an efficacy enhancer.

The antimicrobial composition of any one of claiams 1 to 14 wherein the
composition comprising the combination of alcohol and efficacy enhancer 1is
capable of providing greater pathogen kill efficacy as compared to an expected
pathogen kill efficacy calculated from (1) the pathogen kill efficacy for a first
reference composition not comprising an efficacy enhancer but otherwise having
the same 1ngredients and alcohol concentration as the antimicrobial composition
comprising the combination of alcohol and efficacy enhancer and (11) the pathogen
kill efficacy for a second reference composition not comprising alcohol but
otherwise having the same mgredients and efficacy enhancer concentration as the
antimicrobial composition comprising the combination of alcohol and efficacy

enhancer.

A skin sanitization method, the method comprising contacting skin having

microbial contamination with an antimicrobial composition comprising:
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from about 50% by weight to about 95% by weight of at least one Ci

alcohol; and

from about 0.1% by weight to about 5% by weight of an efficacy enhancer
comprising

(1) a monoglyceride of formula (1), formula (2) or a combination

thereot
O

R1J'|\O/\|/\OH ()

OH

: 1.
whereimn R™ 18 a Cso3, Cso1, Cso19, Cs.17, Cs.1s, Cs.13, Cso11, Cras, Coots

or Co.3 straight or branched chain hydrocarbyl or substituted

hydrocarbyl,
(1)  adiglyceride of formula (3), formula (4) or a combination thercot
0 0
R11/I'ko/\|/\o).|\R12 (3)
Ol
o
R“J\ O/ﬁ/\OH (4)
O
o=<
R‘IZ

wherein R'' and R'* are independently selected from a Cs.s, Csopy,
Cs.19, Cs.17, Cs.15, Cs.13, Cso11, Cri1s, Co.15 Or Co.y13 straight or branched
chain hydrocarbyl or substituted hydrocarbyl,

(V) an aromatic alcohol of formula (5)
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R22

R%'—(CH),OH (5)

wherein R*' is selected from the group consisting of phenyl,
naphthyl and thienyl, and each R** is independently selected from
hydrogen and C,.¢ hydrocarbyl or substituted hydrocarbyl, and n 1s
an integer from 1 to 6,

(vi)  an aromatic glycol ether of formula (6)

R22

R*'—O——(CH),,OH (6)
wherein R*' is selected from the group consisting of phenyl,
naphthyl and thienyl, each R** is independently selected from
hydrogen and Ci¢ hydrocarbyl or substituted hydrocarbyl, and n 1s
an integer from 1 to 6, or
(V) a combination thereof
wherein the antimicrobial composition provides a minimum 3 log;o reduction 1n

skin pathogen contamination after one application as measured by ASTM Method

E-2755-10 protocol.

The method of claim 16 wherein the alcohol 1s selected from the group consisting
of ethanol, 1sopropanol, and mixtures thereot, and the alcohol concentration 1s from

about 60% to about 75% by weight.

The method of claim 16 or claim 17 wherein the efficacy enhancer predominantly
comprises a monoglyceride of formula (1) or formula (2) wherein R' is selected
from a C7.15, Co.15 or Co.13 straight or branched chain hydrocarbyl, and wherein the
monoglyceride concentration 1s from about 0.1% to about 3% by weight, from
about 0.5% to about 2% by weight, from about 0.5% to about 1.5% by weight, or
from about 0.75% to about 1.5% by weight.

The method of claim 16 or claim 17 wherein the efficacy enhancer predominantly
comprises a diglyceride of formula (3) or formula (4) wherein R'' and R'* are
independently selected from a Cri5, Co15 or Co.y3 straight or branched chain

hydrocarbyl, and wherein the diglyceride concentration 1s from about 0.1% to about
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3% by weight, from about 0.5% to about 2% by weight, from about 0.5% to about
1.5% by weight, or from about 0.75% to about 1.5% by weight.

The method of claim 16 or claim 17 wherein the efficacy enhancer predominantly
comprises an aromatic alcohol of formula (5) or an aromatic glycol ether of formula
(6), n is from 2 to 6 and no more than one R* is Cy.¢ hydrocarbyl, and wherein the
concentration of the efficacy enhancer 1s from about 0.1% to about 3% by weight,
from about 0.5% to about 2% by weight, from about 0.5% to about 1.5% by weight,
or from about 0.75% to about 1.5% by weight.

The antimicrobial composition of claim 16 or claim 17 wherein the efficacy
enhancer comprises a combination of (1) at least one monoglyceride of formula (1)
or formula (2) or diglyceride of formula (3) or formula (4) and (i1) at least one
aromatic alcohol of formula (5) or aromatic glycol ether of formula (6), and
wherein the concentration of the efficacy enhancer 1s from about 0.1% to about 3%
by weight, from about 0.5% to about 2% by weight, from about 0.5% to about 1.5%
by weight, or from about 0.75% to about 1.5% by weight

The method of any one of claims 16 to 21 wherein the composition further
comprises a thickener and the composition has a viscosity of from about 2,000 to
about 20,000 mPa-s, from about 3,000 to about 19,000 mPa-s, or from about &,000
to about 18,000 mPa-s as measured by Brookfield RVT, at 20 rpm at 25°C.

The method of any one of claims 16 to 22 wherein the composition provides a logig
reduction 1n skin pathogen contamination after ten applications that 1s greater than

the log;o reduction 1n skin pathogen contamination after one application.

The method of any one of claims 16 to 22 wherein the composition provides a
minimum 3 log;o reduction in skin pathogen contamination after one application

and after ten applications.

The method of any one of claims 16 to 23 wherein the composition provides a
minimum 4 log;o reduction in skin pathogen contamination after one application

and after ten applications.

The method of any one of claims 16 to 23 wherein the composition provides a

minimum 5 log;o reduction in skin pathogen contamination after ten applications.
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The method of any one of claims 16 to 26 wherein the log;o reduction 1in skin

pathogen concentration 1s achieved 1n a contact time of less than one minute.

The method of any one of claims 16 to 26 wherein the log;o reduction 1in skin

pathogen concentration 1s achieved 1n a contact time of less than thirty seconds.

The method of any one of claims 16 to 28 wherein the log;o reduction 1in skin
contamination after ten applications 1s greater than a reference antimicrobial
composition having the same ingredients and alcohol concentration as the
antimicrobial composition but not comprising an efficacy enhancer.

The antimicrobial composition of any one of claims 16 to 29 wherein the
composition comprising the combination of alcohol and efficacy enhancer provides
orcater pathogen kill efficacy as compared to an expected pathogen kill efficacy
calculated from (1) the pathogen kill efficacy for a first reference composition not
comprising an efficacy enhancer but otherwise having the same ingredients and
alcohol concentration as the antimicrobial composition comprising the combination
of alcohol and efficacy enhancer and (1) the pathogen kill efficacy for a second
reference composition not comprising alcohol but otherwise having the same
ingredients and efficacy enhancer concentration as the antimicrobial composition

comprising the combination of alcohol and efficacy enhancer.
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