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MOUTHWASH COMPOSITION COMPRISING A PEROXIDE SOURCE AND AN
N-ACYL-L-ARGININE ALKYL ESTER SALT

BACKGROUND

{3001} Dental plaque 13 a soft deposit which forms on tecth and comprises an accumulation of
bacteria and bactenial by-products. Besides being unsightly, plague 18 smphcated i the
occurrence of gmgivitis and other forms of periodontal disease. {Cationic anti-bactertal agents
{for example, arginine-based esters, Sn (I} compounds, cetylpynidinmium chiornide} have been
proposed for use mn oral care, and m particular, to counter plaque formation and oral miections
associated with plaque formation. However, these agents are often mmcompatible with other
mgredients found m mouthwash formulations reducing thewr anti-microbial activity i such
tormulations.

{3802] Peroxide compounds (for exarnple, hydrogen peroxide (Ho(y)) can provide whitening
benetit 1o mouthwash formulations. However, these formudations potentially tose their whitening
etficacy over time as peroxide compounds 1 agucous solutions are relatively unstable.
Furthermore, peroxide compounds are mcorapatible with many active oral care agents. In
particular, many cationic anfi-bacterial agents promote the mstability of peroxide compounds
and/or arc themselves unstable m the presence of peroxide compounds. For example, Snk; (Sn
il} has anti-bacterial activity n the absence of peroxide compounds. However, Snkb, 1s unstable
in the presence of peroxides and undergoes oxadation to Sn {(1V), Other cationic antibactenal
agents such as cetyipyridimium chioride (CPC) stain dentition and theretore reduce the whitenmg
ctticacy of peroxide compounds.

{B0063] Therelore, 1t would be mighly desirable to provide 2 mouthwash formulation which has
both effective whitening activity and anfi-raicrobial activity, and in which the whitcning activity

and the anfi~-microbial activity are maintained over time.

BRIEK SUMMARY

{3064] The present inventors have unexpectedly found that a salt of an N¥-acyl-L-arginine alkyi
gster, preferably having the structure of Formula 1 below, and a peroxide source, are compatible
with cach other within an agqueous mouthwash composition, and in combination, provide

etfective anti-mucrobial activity and whitening activity which i1s maintained over time. The
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present inventors have unexpectedly found that the salt of the N'-acvi-L-arginine alkyl ester does
not have any destabilizing elfect on the peroxide source in the agueous mouthwash composition,
and moreover, that in the presence of the peroxide source m the agqueous mouthwash
composition, the N -acyl-L-arginine alkyl ester salt retains anti-microbial activity over time.
[B885] Accordingly, 1 a frst aspect, there 15 provided an agueous mouthwash composttion
COTNPTISING:

{a} a peroxide source, and

(b) an N™-acyl-L-arginine alkyl ester salt

(3086] Preferably, the NP-acyl-L-arginine alkyl ester salt is represented by Formula 1:

Formula |

{ D
R1/ o
HaN s NH /ﬁ\
< N CHL N
b {faria,

NH,

CHs

wherein B 18 an alkyi group having 1 to 6 carbon atoms, n 1s an mteger from 6 to 16, and
X 1S an anion.
{3687} Preterably, the peroxide source 1s selected from: hydrogen peroxide, urca peroxide,
sodium percarbonate, sodium perborate, polyvinylpyrrobidone-hydrogen peroxide complex, and
mixtures thereot. More prefcrably, the peroxide source 1s hydrogen peroxide.
{888} Optionally, the peroxide source 1s present i the composition m an amount of 8.1 weight
% to 3 weight % by total weight of the composition, Preferably, the peroxide source s present In
the composition i an amount of T weight % to 2 weight % by total weight of the composition.
More preferably, the peroxide source is present i the composition in an amount of 2 weight %

by total weight of the composition.
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(G009] Preferably, Ry is cthyl and n is 10. More preferably, the N'-acyl-L-arginine alkyl ester

|-0{'

salt comprises cthyl lauroyvl arginine hydrochionde (N -lauroyl-L-argimine ethyl ester
hydrochloride).

16018} Optionally, the N'-acvl-L-arginine alkyl ester salt 1s present in the composition n an
amount of from 0.05 weight % to (.4 weight % by total weight of the composition, on an active
ingredient basis. Preferably, the N -acyl-L-arginine alkyl ester salt is present in the composition
10 an amount of from 0.1 weight % to 0.3 weight % by total weight of the cormposition, on an
active ingredient basis. More preferably, the N-acyl-L-arginine alkyl ester salt is present in the
compostiion 1w an amount of 0.2 weaight % by total weight of the composition, on an active
ingredicnt basis.

{3311] Optionally, the composition further comprises an agent sclected from surfactants,
humectants, foaming agents, Havorants and sweeteners.

{3812} Optionally, the corposition further comprises a non-ionic surtactant. Further optionally,
the non-tontc surfactant 18 selected from poloxamers and polyoxyethyviene sorbitan esters. Still
further optionally, the composition compriscs a poloxamer and a polyoxyetivienc sorbitan ester.
{3013} Optionally, the composition further coroprises a humectant. Further optionally, the
composttion comprises giveerin and/or sorbitol.

{38314] Optionally, the composttion coraprises water m an amount of 70 weight % to 80 weight
Y, by total weight of the composition. Further optionally, the composition 18 free of anti-
ruicrobial agents other than the N™-acyl-L-arginine ethyl cster salt and the peroxide source. Stil
turther optionally, the composition 1s a hquid mouthwash composttion.

{B015] In a sccond aspect, there i1s provided an aqueous mouthwash composition for usc m
inhibiting bacterial attachment to an oral cavity and/or in reducing bacterial viabihity in an oral
cavity, wherein the composition Comprises

{(a) a peroxide source, and

(b) an N"-acyl-L-arginine alkyl ester salt.

Preferably, the No-acyl-L-arginine alkyl ester salt 1s represented by Formula 1:
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Formula |1

wherem Ry 18 an alkyl group having 1 to 6 carbon atoms, n is an integer from 6 to 16, and X 18
an anion.

{3816] Optionally, the composition 18 for preventing or {reating gingivitis, Preferably, the use
further comprises whitening teeth.

{3617} Optionally, the composition 1s as defined heremn,

{0018} In a third aspect, there 18 provided a use of an N-acyl-L-arginine alkyl ester salt in an
aqueous mouthwash composition cornpnsing a peroxide source, for mamntaming stabihty of the
N -acyi-L-arginine alkyl ester salt and/or the peroxide source.

[3019] Preferably, the NW-acyl-L-arginine alkyl ester salt is represented by Formula 1;

Formula 1

O O
m/ O
HoN X NH /El\
; N (CHy)r

NH.,

CHs

Y O Ay e e

wherein R 1s an alkyl group having | to 6 carbon atoms, 1 18 an integer from 6 1o 16, and X 18

an anion.
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{(3620] Optionally, the composition 1s as defined herein.

{3021} Further arcas of apphicability of the present mvention will become apparcnt from the
detatled description provided hercinafter. It should be understood that the detailed description
and specific examples, while mndicating the preferred embodiment of the mvention, are mtended

for purposes of tlustration only and are not intended to limit the scope of the mvention.

DETAILED DESCURIPTION

{3022} The following descrniption of the preferred embodiment(s) 1s merely exemplary i nature
and 1S I no way intended to it the invention, its application, or uses.
{3823} As used througbout, ranges are used as shorthand for describing cach and every value
that 1s within the range. Any value within the range can be selected as the terminus of the range.
in addition, all reterences cited herein are hereby mmcorporated by referenced n their entiretics.
in the event of a contlict in a definttion m the present disclosure and that of a cited reference, the
present disclosure controis.
[38324] Unless otherwise specified, ali percentages and amounts expressed herein and eisewhere
in the spectiication should be understood to refer to percentages by weight, The amounts given
are based on the active weight of the material,
{3025] In onc arrangement, provided herein 18 an aqueous oral care composition cComprising:

(a} peroxide source, and

(b) an N"-acyl-L-arginine alkvl ester salt.
[3026] The N -acyl-L-arginine alkyl ester salt may be represented by Formulda 1

Formula 1

HoN . NH
(CH, N

A
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wherein K, 1s an alkyl group having | to 6 carbon atoms, n is an integer from 6 to 16, and
X' 18 an aruon.

{00271 Typically, the oral care composition 1s a mouthwash or a mouthrinse composition.

N -aevi-L-arginine alkyl ester salt

{G28] Wath reference to Formula 1, Ry may be methyl, cthyl, propyl, butyl, pentyi or hexyl.
Preferably, Ry 1s ethyl such that the N-acyl-L-arginine ethyl ester salt is an N-acvl-L-arginine
othyl ester salt.

[B829] In one crmbodiment, n mayv be 6, 7, 8, 9, 10, 11, 12, 13, 14, 15 or 16. Preferably, n 18 an
integer from 8 tol2, or from 8 to 10, More preferably, n is 10 such that the N -acyl-L-arginine
cthyl ester salt is an N%-lauroyl-L-arginine alky! ester salt,

130381 In one embodiment, Ry is ethyl and n is 10 such that the N"-acyl-L-arginine ethyl ester
salt 18 an N -lauroyl-L-arginine ethyl ester salt.

{(4831] In one embodiment, X may be any counier-anion that provides the arginate compound
with a rcasonabic degree of solubility i water {preferably at least about ig in 1 liter of water).
Examples of counter-anmons that moay be used include halide 1ons such as Ci and Br, dihydrogen
phosphate, acetate, tartrate, citrate, or pyrrohidone-carboxylate. Typically, X 1s {1

{3032 Specific examples of N7-acyl-L-arginine alkyl ester salts that may be used in the present
invention include salts, particularly hydrochloride salts, of N'-cocoyl-L-arginine methyl ester, N”
~cocovi-L-arginine cthyl ester, N” ~cocovl-L-arginine propyl ester, N7 -stearoyl-Larginine methyl
ester, N” - stearoyl-L-arginine ethyl ester, N'-lauroyi-L-arginine methyl ester , N" -lauroyl-L-
arginine cthyl ester and N -laurovl-L-arginine propyl ester. The term “cocoyl” is an abbreviation
for coconut o1l fatty acid residue. N'-acvi-L-arginine alkyl ester salts as defined above show
cxceilent mhibitory ctfects against microorganisms which are imnvolved n plaque formation such
as S, aqureus, §. mutans, and £ nucieatum.

16033} In onec embodiment, the N -acyl-L-arginine alkyl ester salt is ethyl laurovyl arginate HCI
(N“-lauroyl-L-arginine ethyl ester HC) according to Formula 2. Ethyl lagroyl arginate HCI is

c. . . ® —
avatiable commercially as Aminat™ -0,
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Formula 2

o
C
Q

C
HoN o NH

i 7

13034] In one embodiment, the N-acyl-L-arginine alkyl ester salt is present in the composition
mn an amount of .05 weight % to 0.4 weight Y% by total weight of the composition, on an active
ingredicnt basis. Preferably, the N -acyl-L-arginine alkyl ester salt is present in the composition
in an arnount of .05 weight % to §.3 weight Y%, or from .05 weight % to 0.2 weight % by total
weight of the composition, on an active ingredient basis. More preferably, the N"-acvi-L-arginine
alkyl ester salt 18 present m the composition m an arnount of 0.1 weight % to 0.3 weight %, or
trom G.1 weight % to 4.2 weight % by total weight of the composition, on an active mgredient
basis. Typically, the N"-acyl-L-arginine alkyl cster salt is present in the composition in an
amount of 8.2 weight % by total weight of the composition, on an active mgredient basis.

{0035} Cationic anti-bacterial apents, and particularly, salts of N'-acyl-L-arginine alkyl esters
(for example, N -lauroyl-L-arginine ethyl ester salts} are known to be incompatible with many
components commonty found in mouthwash or mouthrinse formulations. However, the present
inventors have uncxpectedly tound that in the mouthwash or mouthrinse compositions according
to the present invention comprising an N -acyl-L-arginine alkyl ester salt according to Formula 1
and a peroxide source, the activity and stability of both the N'-acyl-L-arginmine alkyl ester salt

and the peroxide 1s matained mn the mouthwash over time.,

Peroxide source

{3836] The compositions provided herein comprise a peroxide source. Suitable peroxide sources
include hydrogen peroxide, peroxides of alkali and alkaline carth metals, organmic peroxide
compounds and peroxy acids and salts thereot. The term “peroxide source” includes any orally

acceptable compound that delivers a perhydroxyl 1on (OOH). A peroxade source can optionally
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be present i a form of a polymer-peroxide compiex, for exampie a polyvinylpyrrohidone-
hydrogen peroxgide compiex.

306371 Pcroxides of alkalt and alkaline carth metals include lthium peroxide, potassium
peroxide, sodium peroxide, magnesium peroxide, calciurn peroxide and barum peroxade.
(rganic peroxide sources inciude, for example, carbamide peroxide {also known as urea
hydrogen peroxide), ¢lveeryl hydrogen peroxide, alkyl hydrogen peroxades, dialkyl peroxides,
altkyl peroxy acids, peroxy esters, diacyl peroxades, benzovl peroxide, monoperoxyphthalate and
the hike.

{B838] Peroxy acids and their salts mclude organic peroxy acids such as alkyl peroxy acids and
monoperoxyphthalate, as well as inorganic peroxy acid saits including persulfate, dipersulfate,
percarbonate, porphosphate, perborate and perstlicate salts of alkali and alkaline carth metals
such as iithium, potassium, sodium, magnesium, calcium and barium. Another usetul peroxy
compound 18 sodium pyrophosphate peroxyhydrate.

{(3839] Typically, the peroxide source 18 selected from: hydrogen peroxide, urea peroxide,
sodium percarbonate, sodium perborate, polyvinylpyrrolidone-hydrogen peroxide complex, and
raaxtures thereof. In a preferred embodiment, the peroxide source 18 hydrogen peroxide.

{3040} Typically, the peroxide source is present in the composition in an amount of from 0.1
weight % to 3 weight % by total weight of the coraposition, on an active wmgredient basis.
Preterably, the peroxide source 1s present in the composition 1 an amount of from (.1 weight %
to 2 weight %, or from 0.1 weight % to 1 weight % by total weight of the composition, on an
active mgredient basis. In some embodiments, the peroxide source 1S present m the composition
in an arnount of 0.5 weight % to 3 weight %, or from $.5 weight % to 2 weight %, or from 0.5
weight % to 1 weight %, by total weight of the composition, on an active ingredient basis.
Preterably, the peroxide source i1s present in the composition in an amount of from | weight % to
3 weight %, or from 1 weight % to 2 weight % by total weight of the composition, on an active
ingredient basis. Typically, the peroxide source 1s present 1n the composition i an amount of §.2
weight % by total weight of the composition, on an active mmgredient basis,

[(4841] The compositions of the present mvention are typically m the form of mouthwash or
routhrinse formulations, and preterably, agucous liguid mouthwash or mouthrinse formulations.
However, other forms such as sprays are also envisaged. The compositions preferably comprise

water i an amount of from 60 weight % to 90 weight % by total weight of the composition.
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Typicaily, the compostiions comprise watcr 1 an amount of {from 65 weight % to €5 weight Y%,

or from 70 weight Y% to 80 weight %, by total weight of the composition.

Omntional Ingredients

[{(#8342] The oral care compositions of the present mvention may turther comprise additional
mgredicnts.  These additional mmgredients may include, but arc not limited fo, dilucnis, pH
modifying  agents, surfactants, foamn wodulators, humectants, sweeteners, favorants,
antioxidants, sources of fluoride 1ons, anti-hypersensitivity agents and mixtures thercof. Such
mgredients would be koown to those skilled 1o the art of oral care. However, non-limotting

cxamples of these ingredients are provided below,

Surfactants

{B843] The oral care compositions of the mmvention may comprise at least one surfactant., Any
orally acceptable surfactant, for example, those which are anionic, nonionic or amphoteric, ¢an
be used. Suutable anionic surfactants include without hmitation, water-soluble salts of Cg g
atkyl sulfates, sulfonated monoglycerides of Tg g fatty acids, sarcosinates, tayrates and the hike.
Hiustrative cxamples of these and other classes mclude sodium lauryi sulfate, sodium coconut
monoglyceride sulfonate, sodum lauryl sarcosinate, sodium lauryl 1socthionate, sodiurn taureth
carboxylate and sodium dodecyl benzenesulfonate.  Suntable amphoteric surfactants inciude
without himutation, derivatives of Cg g aliphatic secondary and terfiary amuncs having an anionic
oroup such as carboxylate, sulfate, sulfonate, phosphate or phosphonate. Betames may also be
used, a suttable example of which 15 cocoamidopropyl betamne.  Suitable nonionic surfactants
include without limitation, poloxamers {(for example, Poloxamer 4473, polyvoxyethylene sorbitan
csters {for exampie, polysorbate 20), fatty aicohol cthoxylates, alkyiphenol cthoxylates, tertiary
amine oxides, tertiary phosphine oxides, dialkyl sultoxides and the lbike.

{38644} In onc arrangement, the composition comprises & non-ionic surfactant seiected from
poloxamers and polyoxyethyviene sorbitan esters. Preferably, the composition comprises a
poloxamer and a polyoxyethylene sorbitan oster.

{3345] One or more surtactants are optionally present in a total amount of about .01 weight% to

atout 10 weight %, for example, from about 8.05 weight % to about 5 weight %, or from about
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(.1 weight % to about 2 weight % by total weight of the composition, on an active ingredient

basis.

Humectants

[(B846] Within certain embodiments of the oral compositions, it 18 also desirable {0 mcorporate a
humectant to reduce evaporation and also contribute towards preservation by lowering water
activity, Certain humectants can also impart desirable sweetness or flavor to the compositions.
The humectant may be present in the composition 1n an amount of from 10 weight % to 40
weight % i one embodiment, or from 13 weight % to 30 weight % mn another embodiraent, by
total weight of the composition.

{38471 Suitable humectants mmclude cdible polyhydric alcohols such as glycerine, sorbitol,
xyhtol, propylene glyveol as well as other polyols and muxtures of these. Typically, the

compaosttion of the present invention comprises a combination of glycerine and sorbitol.

Flavorants

{3048} The oral care corposifions of the mvention may also mclude a flavoring agent.
Flavoring agents which are used in the practice of the present mvention include, but are not
lirotted to, essential oils and various flavoring aldehydes, esters, alcobols, and similar materials,
as well as sweceteners such as sodium saccharin, Examples of the essential oils include oils of
spearnunt, peppermunt, wintergreen, sassafras, clove, sage, cucalyptus, marjoram, Cmnamon,
lemon, lime, grapetruit, and orange. Alse useful are such chemucals as menthol, carvone, and
ancthole. Certaimn embodiments employ the ous of peppermint and spearmint.

[4849] Onc or more flavorants are optionally incorporated 1n the oral composition at a

concentration of §.01 to 1 weight % by total weight of the compeosition.

Fluoride ion source

{3858] The oral care compositions may {urther comprise a fluoride 1on source in an amount
sutficient to provide from 5O to 3000 ppm, preferably from 100 to 1000 ppm tluonde ions.
Filuoride 1on sources nclude, but are not limited to: stannous fluoride, sodium fluoride,
potassium fluoride, potassium monoiiuorophosphate, sodium monotiuorophosphate, ammonium

monofluorophosphate, sodiurn fluorosilicate, ammonium fluorosilicate, arnine fiyoride such as

i0
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olatlur {N'-octadecyltrimethylendiamine-N, N, N'-tris{(Z-¢cthanol}-dihydrotluoride), ammonium

tHluoride, and combmations thereof.

Uses

[3851] As mentioned above, many cationic anti-bacterial agents promote the wmstabiity of
peroxide compounds and/or are themselves unstable 1in the presence of peroxide compounds. For
example, Sul; (So ) has anti-bacterial activity i the absence of peroxide compounds.
However, Sni, 1s unstable in the presence of peroxides and undergoes oxidation to Sn (V)
{Other cationic antibacierial agents such as cetylpyrnidimum chlonde (CPC) stam dentifion and
theretore reduce the whitening efficacy of peroxide compounds. The present mventors have
unexpectedly found that an N -acyl-L-arginine alkyl ester salt, preferably according to Formula |
as defined above, can be effectively combined with a peroxide source i an agueous mouthwash
composition, without any impact on the stability or activity of either agent. Thus, oral care
composttions according to the present mvention have effective anti-microbial activity and
whitening activity., Accordingly, m some cmbodiments, the composifions are free of anti-
ratcrobial agents other than the NY-acvi-L-arginine alkyl ester salt and the peroxide source.
{3052} Accordingly, 1 ong arrangement, there is provided an aqueous oral carc composition
comprising:

{(a} a peroxide source, and

(b} an N-acyl-L-arginine alkyl ester salt.
Typically, the N"-acyl-L-arginine alkyl ester salt is represented by Formula 1

Formula 1

O O
R{/ O
HaN S NH /J\\
y N (CH2)n
-

NH.,

(o

i
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wherem R; 18 an alkyl group baving 1 {0 6 carbon atorns, n s an infeger from 6 1o 16, and X 18
an anton, for use n mhibiting bactenal attachment to an oral cavity and/or i reducing bacterial
vigbility in an oral cavity. Typically, the composition 18 a mouthwash or g mouthrinse.
Preferably the composition 18w hqued form. The composttion may be as defined heremn. The
composifion may further exhibit whiterung activity and mayv be used to whiten tecth.

{3053} Further provided 1s a yacthod of mhibiting bactenal attachment to an oral cavity and/or
reducing bacterial viability in an oral cavity, comprising administering or applying a composition
to the oral cavity, wherem the composition 18 preferably as dehined herein.

{3654} The composition of the mvention 1s particularly effective against common oral pathogens
such as Actinomvces viscosus, Lactobacillus casei, Fusobacterium nucleatum  subsp.
Polymorphum, Strepiococcus oralis avd Vetllonella parvula. In hight of the ant~-microbial etfects
described above, compositions according to the present mmvention are usctul for reducing plaque,
and for preventing or treating gingivitis and other torms of periodontal disease. In some
cmbodiments, the compositions are used to prevent or treat gingivitis in conjunction with
providing a tecth whitenmng effect,

|3055] In another arrangement, provided herein 18 a use of an N -acyl-L-arginine alkyl ester salt
in an agueous mouthwash composition comprising a peroxide source, for mamtamnng stabihity of
the peroxide source and/or the N -acyl-L-arginine alkyl ester salt in the composition. Typically,

the N -acyl-L-arginine alkyl ester salt is represented by Formula 1

Formula 1

M
(CH)r

G
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wherein R 1s an alkyl group having | to 6 carbon atoms, n 1s an infeger from 6 to 16, and X 18
an anion.

{3856} In yet another arrangement, provided herein 18 a use of a peroxide source In an agueous
- ' v . e o " " ' i ' - o . .
mouthwash composition comprising an N -acvi-L-arginine alkyl ester salt, for mamtaming
stability of the N'-acyl-L-arginine alkyl ester salt and/or peroxide source in the composition.

Typically, the N™-acyl-L-arginine alkyl ester salt is represented by Formula 1

Formulg |

(oo N

wherein Ry 1s an alkyl group having | to 6 carbon atoms, n 18 an infeger from 6 1o 16, and X 18
an anion.

(3657} The present inventors have unexpectedly found that when an N'-acyl-L-arginine alkyl
ester salt, preferably according to Formula 1, and a peroxade source are cormbined in an aqueous
mouthwash or a mouthrinse formulation, the stability of both agents 1s mamtamed,

{3058] The following examples iliustrate composttions of the mvention and thewr uses. The

exemplificd compositions are illustrative and do not limit the scope of the invention.

EXAMPLES
Example 1 — Stabihity tests
{B859] The stability of ethyl lauroyl argmate hydrochlonde (ELA}Y and hydrogen peroxide
(H-(},} in a mouthwash formulation comprising ELA and H;(; was assessed. A prototvpe
mouthwash formulation comprising 0.2 weight % ELA on an active ingredient basis (Aminat”-
 and 2 weight % Hy(O, was placed m a stabibity chamber at 23°C/60% hunudity or at

45°C/75% humidity. The stability of H,0O, was assessed over a period of cight weeks by

i3
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MCasuring oxygen reigase over a period of cight weeks (H(O; decomposes to hydrogen and

oxygen). The stabibity of ELA was assessed by measuning active ELA concentration over the

same period. A mouthwash {formulation comprising cetyl pyridimum chloride (CPC) and H,O;

was used as a positive control for the experiment (it 18 known that CPC and H,O» can be

combined 1 mouthwash tormulations without 1mpacting on the stability of either agent), and a

mouthwash formulation comprisimg ELA without H;O, was used as a negative control for the

expentment. The formulations used m the tests are mdicated i Table 1 and the results are

indicated in Tables 2 to

6.

{3068] Table 1 — Formulations tested
I ELA wio HyO, | ELAwW H0, | CPC w/ H,0,
 DEMIN, WATER | 8226 | 7655 7745
 POLOXOMER 407 | oo | oo | 100
SODIUM
| SACCHARIN | e e s
g Ethyl {auroyi | 00 1 00 0.00
w__g’ixgg%ﬁ@i@}___i___i ______________________________________________________________________________________________________________________________________________________________________________________________________
 CHETYLPY REDI\ELM , ,
| CHT ORIDE , .00 (.00 .10
POLYSORBATE 20 (3.20 (3.20 (3.20
________________ GLYCERIN | 1000 | 1000 | 1000
________________ SORBITOL | 550 | 550 | 7550
 SUCRALOSE | 001 | 001 | 001
f HYDROGEN ' . .
_________ PEROXIDE (35%) _ T A
______________________ Total (%) | 10000 | 10000 | 10000
108611 Results:
Table 2 — Stalulsty of ELA at 25°C
““““““““““““““““““““““““““““““““““““““““““““ LA o0y at B5oq T
e e e T e T S e
FlAweno, Toz T 0T g T
LA WO T 59T ST g T
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Table 3 — Stabihity of ELA at 40°C
"""""""""""""""""""""""""""""""""""""" ELA (%)atd40°Cc
Formulation | 4wecks §weeks
ELA wioH,0, | 02 019 ''''''''''''''''''''''''''''''''''
CELA w/H,O, | 019 01"’ """""""""""""""""""""""""""""

Table 4 — Stabihity of Ho(, at 25°C
"""""""""""""""""""""""""""""""""""""" Active oxygen (%) at 25°C
Formulation | 0weeks 4weeks R weeks
ELAwWH,0, 1% T 2 I
CPCw/H,0, | 199 599 I

---------------------------------------------------------------

----------------------------------------------------------------

----------------------------------------------------------------

1.98
og T

{3862} It can be seen from Tables 2 and 3, that the stability of ELA 1s unexpeciedly mamiamed

in the mouthwash formulations of the present mvention comprising ELA and H{, both at 25°C

and at 40°C, over a peniod of 8 weeks., Sumidarly, Tables 4 and 5 mndicate that there was

negligibie decomposition of Ha{dh m the presence of ELA and CPO both at 25°C and at 40°(,

over a period of 8 weeks. These results demonstrate that ELA and Hy(O; can be combined within

a mouthwash formuiation without impacting on the stability of ¢ither agent,

Fxample 2 — 48 hour static anti-attachment assay

{(3363] The anti-microbial efficacy of mouthwash formulations according to the present

invention was tested using an anti-attachment assay. The formulations tested were coraparable to

those provided 1in Table 1, and comprised the following ELA/ H,(3; combinations:

i,

0.2 weight % ELA and 2 weight % H O,
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2. 0.2 weight % ELA and O weight % H,O,
3. O weight % BELA and 2 weight % H, O

{3864 Hydroxyapatite (HAP) discs were soaked overnight in clantied saliva at 37°C prior to
freating for 30 munutes with Iml of mouthwash formulation. Afier treatment, the dises were
rimnsed several tumes wy bl DI water, The rinsed discs were subsequently placed m 1md of an
“Artificial mouth” bactenal max (A.naesiundii, S, oralis, V. parvida, L. casei and F. nucleatum)
at an optical density of 0.2 at 610nm, and mcubated at 37°C tor 48 bours. After mcubation, the
the discs were treated with frypsin to harvest the biofilm formed on the discs, and the biofilm
was quantified by measurimg the absorbance at 610nm. The percentage reduction m biofilm

formation relative to the untreated discs was calculated. The results are presented in Table 7.

{3065} Table 7 — results of anti-attachment assay

MW 0.2% Hﬂ\ MY ’. {).'2‘;':'6 ‘ﬂlf’—\ VW 0% BELA + ﬁ 'liota} MW No Treatment
+ 2% .0, + 0% L0, 2% HyOy 0.075% CPC
Mean (.139% (0.1318 (0.1758 (.1398 (0.2824
st ey 0.0165 0.0136 0.0309 0.0065 0.0129
""" %reduction | spso | s333 | 3775 | s0S0 | 000

{3866] It can be secen from Table 7 that a mouthwash formulation according to the present
mvention comprising ELA and H;O» performed coraparably to a2 mouthwash forrmulation
comprising ELA alone, to a mouthwash formulation comprising CPC. These results demonstrate
that ELA and H,O, can be cifectively combined 1n a mouthwash formulation o provide
whitening ettects arising from Hy(O» (3t can be seen trovn Tables 4 and 5 that stability of Ha(h 18

maintained in the presence of ELA), as well as anti-attachment effects.

Fxample 3 -~ Short Interval Kill fest

{3667] The anti-mucrobial efficacy of mouthwash formulations according to the present
ipvention was tested using short interval kil (SIHC) test. The tormulations tested were the same as
those used m Example 2.

[B868] 300 ul of a muxed-species bactenial culture {Actinomyces viscosus (ATCUH43140),
(ATCCH334), subsp.
(ATCCHI0933), Streptococeus ovalis (ATCCH3IN037Y and Veillonella parvula (ATCCHITTA5))

Lactobacillus  casei Fusobacterivm  nucleatum polymorphum

i0
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were transterred to steriie 2 mi nucrocentrifuge tubes. The samples were centrifuged for 10 min
at ~21 00 x g to pellet bactenal cells. The supernatants were aspirated and the pelleted cells
were re-suspended m 100 ul of steride phosphate buffered saline (PBS). The re-suspended
samples were subscquently freated with 100wl of mouthwash or conirol solution. Bactenal
killing was stopped after thirty seconds by adding 1.3 mi of B/E Neutralization Bufter. Samples
were centrifuged for 10 mun at 10,000 rpm to pellet bacterial cells. The pellets were re-suspended
1 300 ul of stenile PBS to wash them, and then centrifuged again. Finally, the pelleted cells were
suspended m 150 ul of stertie PBS and aliquots were transterred to cach of three wells of a stertle

96-well plate.

13869} To quantify the viable bactenia left atter treatment, the bacterial suspensions were stained
using Invitrogen BacLight Live/Dead viability kit This kit consists of two fluorcscent dyes,
propidium wodine and SYTOY, The first dye, propidiur wodide, 15 8 red tluorescent BNA stain
that can only penctrate bactenial cells whose membranes have been permeabiiized {1.¢. those cells
that are “dead”). The second dye, SYTOY, 1s a green Huorescent DNA dye that is able o stan all
bacterial cells. The bacterial suspensions were stained by adding 30 ul of a solution contamning
the two dyes i cqual armnounts to cach well of the 96-well plate. Plates were then mcubated for
15 mun at room femperature, protected from light. The fluorescence of the samples were
mcasurcd at an excitation wavelength of 485 nm and emussion wavelengths of 535 nm and 635
nm. The results are illustrated 1 Table ¥, and are provided as the percentage of celis that are

vigble relative 1o a control treatment with PBS alone,

Table ¥ — resulis of SIK test

Run i Run 2 Run 3 . Average St.Dev
PRS | 160 100 % 100 100 _ 0
Ethanol 100% | 44 47 48 46 2.3731
MW O PLA L o S L D
: 7 : AR
_____________ N L A T L o
MW (.2% FLA + | - i N o s
Ry 59 63 67 ; 63 37125
e M | S L I N
I\‘E‘V‘X’T O(,}f:) E::lf_uZl (}/ E . i ~ K Fey ey
o R T ass 91 s 94 96 ' 04 2.8577
_________________ 203 R S S S S
Total MW 0.075° - } ~ o o
o Ce 54 ' 24 54 58 2. 7R84

{3078} As can be secen from Table 8, the formulation according to the present mvention

corapnising ELA and Hz(O» was most etfective 1 killing baciena, at a level comparable to the

17
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positive control formulation comprising CPC, and a control fornmulation comprising ELA alone.
The bactericidal effect of the formaulabion of the present mvention was sigmiicantly raore
pronounced than that of a formulation comprising Hx(» alone n the absence of ELA. These
results demonstrate that the bactericidal effects of ELA are not compromised in the presence of
H,(,, and that ELA may be combined with B0 in a mouthwash formulation to provide both
bactericidal and whitening ctfects.

{3071 Whalst particular embodiments of the mvention bave been tliustrated and descnibed, it
will be obvious to those skilled in the art that various changes and modifications may be made

without departing {rom the scope of the nvention as detined m the appended claims.

R
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CLAIMS

An aqucous raouthwash composition comprising:
{a} a peroxide source, and

N w170 e v ) 1
(b} an N'-acvi-L-arginine alkyl cster salt.

The composition according to claim 1, wherein the N '-acyl-L-arginine alkyl ester salt is

represented by Formulda |,

Forroula |1

wherein R 18 an alkvl group having 1 1o 6 carbon atoms, n 18 an imteger from 6 to 16, and

X~ 18 an anion.

The composition according to claim 1 or claim 2, wherein the peroxade source 18 selected
from: hydrogen peroxide, urca peroxide, sodmum percarbonate, sodiurn perborate,

polyvinvipyirolidone-hydrogen peroxide compiex, and mixtures thercof.
The composition according to clamm 3, wheremn the peroxide source 18 hydrogen peroxide.

The composition according to any of claims 1 to 4, wherein the peroxade source 1s present
i the composition m an amount of 0.1 weight % to 3 weight % by total weight of the

COMposition.

The composition according to claim 5, whercin the peroxide source 18 present 1o the
composition i an amount of 1 weight % to 2 weight % by total weight of the

composition.



* e

Q.

14,

Il

12,

13,

14,

)

16,

13,

CA 029b27776 2016-12-16

WO 2016/028265 PCT/US2014/051562

The composition according o claim 6, wherein the peroxide source 18 present in the

composition m an amount of 2 weight % by total weight of the composition.
The coraposifion according to any of claims 2 to 7, wherein Ry 18 ¢thyl and n s 10,

The composition according to claim &, wherein the N-acvi-L-arginine alkvi ester salt
E’ : }, a

comprises cthyl lauroyl argimime hydrochloride.

The composition according to any preceding claim, wherein the N7 -acyl-L-arginine alkyi
ester salt 18 present mn the composition i an amount of from .05 weight % to .4 weight

Yo by total weight of the composttion, on an active mgredicnt basis,

The composition according to clairn 10, wherein the N%acvi-L-arginine alky] ester salt s
) - e -
present i the composition n an amount of from §.1 weight % to 0.3 weight % by total

weight of the composition, on an active mgredient basis.

The composition according to claim 11, wherein the N%acyl-L-arginine alkyl ester salt is
present m the composition m an amount of §.2 weight % by total weight of the
composition, on an active ingredient basis.

The composition according to any preceding claim, wherem the composition further
comprises an agent selected from surfactants, humectants, foaming agents, tlavorants and
sweeteners.

The composition according to clamm 13, wherein the composition turther comprises a
non-1onic surfactant.

The composition according to claim 14, wherein the non-ionic surfactant 1s selected from
poloxamers and polyoxyvethylene sorbitan esters.

The composition according claim 135 comprising a poloxamer and a polyoxyethylene
sorbitan ester,

The composittion according 1o any of claims 13 to 16, wherein the composition further

COMpriscs a humectant,

The composition according to claim 17, wherem the composition corprises giveerin

and/or sorbitol.
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The composition according to any preceding claim, wherein the composition Comprises

water m an amount of 70 weight %% to 80 weight %, by total weight of the composition.

The composition according to any precedmmg claim, wherein the composition 1S
substantially free of anti-microbial agents other than the N'-acyi-L-arginine cthyl ester

salt and the peroxide source.

The composition according to any preceding clamm, which 13 an agueous mouthwash

formuiation.

An aqueous mouthwash composition comprising:
{a} a peroxide source, and

(b} an N"-acvl-L-arginine alkyl ester sali;

for use 1 inhibiting bactenial attachment to an oral cavity and/or i reducing bacterial
viability in an oral cavity.

The composition {or use according to clamm 22, wherein the use further comprises
whittening tecth.

The composition for usc according to claim 22 or claim 23, wherein the use comprises
preventing or treating gimgivifis,

The composttion for use according to any of claims 22 to 24, wheren the composition is
as defined m any of claims 2 to 21,

Use of an N -acyi-L-arginive alkyl ester salt in an agueous mouthwash composition
comprising a peroxide source, for maintaining stability of the peroxide source and/or the

N%-acyl-L-arginine alkyl ester salt.

The use according to clamn 26, wheren the coraposifion 1s as defined mn any of claims 2

o 21.
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