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(ORAL CARE COMPOSITIONS

Daniel Queiroz
Frank Sun

FIELD OF THE INVENTION

The present invention relates to oral compositions, comprising select polyethylene oxide-
polypropylene oxide block copolymer surfactants. Methods for using the compositions are also

disclosed.

BACKGROUND OF THE INVENTION

The formation and stabilization of colloidal dispersion systems have been extensively
studied. The stability of these systems can be enhanced by adding a surface active agent or
surfactant to modify the interfacial interactions between the components of the system.

In sclecting the surfactant for such systems, the surfactant’s hydrophilic-lipophilic balance
(HLB) is traditionally is considered. The HLB scale is based on the relative percentage of
hydrophilic to lipophilic groups in the surfactant molecule. For example, an Oil-in-Water (O/W)
emulsion would require a high HLB value (¢.g., 10-18} to solubilize the molecules in water.

The HLB scale by itself, however, fails to indicate whether a specific surfactant will be effective
as a delivery agent for active ingredients. In such situations, where the colloidal dispersion
systern includes active ingredients, the structure of the surfactant molecule should also be
considered.

When present, the micelles in a colloidal dispersion system exist in dynamic equilibrivim
where the rate at which surfactants exchange {or move) between the continuous phase and the
micelle phase varies depending on the structure of the surtactant molecule. This rate, in turn,
affects the active ingredient’s ability to diffuse into/out of the micelles. Without being limited by
theory, it is believed that the efficacy of an active ingredient is linked to the active ingredient’s
ability to diffuse out of the micelles; more specifically, it is believed that the size of hydrophobic
chains (for water in oil systems} or hydrophilic chains {for oil in water systems) of surfactants
control the ability of active-ingredient, solubilized in a micelle’s core, to diffuse in or out of the

micelle.
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US Patent Publication 2012/0003163 Al teaches that poloxamers negatively affect the
bioavailability of essential oifs used as actives ingredients. A nonlimiting theory for this
negative effect relates to the nomber of block units in such poloxamers and the ratio of the
polyethylene oxide (PEO) and polypropylene oxide (PPQ) blocks, namely poloxamers having
higher numbers of PPO blocks and a copolymer length of greater than 30 units {blocks) produces
a strong {or increascs strength of the) association between the PPO blocks and the active
ingredient, locking active ingredicnt in the core of the micelle and reducing bioavailability,

Becausce of such negative effects on active ingredicnt biocavailability, anionic surfactants
such as sodium lauryl sulfate (SLS) arc typically substituted for poloxamers. Such anionic
surfactants have little effect on active ingredient bioavailability as they function as dispersants
and not emulsificrs for the essential oils, which allow them to have less of an effect on the
bioavailability. In certain situations, however, the use of SLS may be himited in view of its
skin/mucosal irritating propertics. Poloxamers, on the other hand, are not irritating to skin or
mucosal surfaces. There 1s, therefore, still a need for poloxamers which increase or otherwise
iaprove the bicavailability of active ingredients like the essential oils,

The present inventors have found that PEO-PPO block copolymers having a ratio of PEO
and PP(O blocks greater than 4 to 1 and a copolymer length less than 30 units reduce the

association between the PPO blocks and active ingredients, improving bicavailability.

SUMMARY OF THE INVENTION
It has been discovered that the aforementioned objective can be achieved by the
compositions provided herein. In one embodiment, the present invention provides an oral
compostion comprising:
i. a polyethylene oxide-polypropylenc oxide block polymer surfactant of the formula:

HO——(CH,CHuOH), —(CHCH,0), —(CH,CH,0) —H

CHs I

where “x” represents the average number of PEQ units and 15 an integer of from 10
to 100 “y” represents the average number of PPO units and 18 an integer of less

[T

than or cqual to 30; and the ratio of “x” to “y” is no greater than 4:1 (or about 4:1};
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i,  ong or more non-anionic bioactive agents having a log P of greater than about 2;
and

i1, at least onc orally acceptable solvent,

In further embodiments, the present invention relates to methods of treating plague,
gingivitis, gum discase, or oral malodor, comprising the step of applying to the tissues (ic., soft
and hard) of the oral cavity of a mammal in need of such treatment the oral compasition of the
present invention in an amount effective to reduce or prevent tooth decay and/or reduce or

prevent the symptoms associated with plague, gingivitis or gum discase.

In still further embodiments, the present invention relates to methods of treating or
reducing symptoms associated with inflamed tissue, comprising the step of applying to the
tissues of a mammal in need of such treatment an amount of the composition of the present

invention effective to reduce symptoms associated inflammation.

In vet further embodiments, the present invention relates to methods for reducing the
number of oral microorganisms responsible for plague, gingivitis, gum discase or oral malodor,
comprising the step of applying to the tissues of the oral cavity of 2 mammal having such
microorganisms an amount of the composition of the present invention effective to reduce the

number of such oral microorganisms.

DETAILED DESCRIPTION OF THE INVENTION

The compositions of the present invention can comprise, consist of, or consist cssentially
of the cssential clements and limitations of the invention described herein, as well any of the
additional or optional ingredicnts, components, or limitations described hercin. The term
“comprising” (and its grammatical variations) as used herein 1s used in the inchusive sense of
“having” or “including” and not in the exclusive sense of “consisting only of.”

The terms “a” and “the” as used herein are understood to encompass the plural as well as
the singular,

Unless otherwise indicated, all documents cited are, in relevant part, incorporated herein
by reference; the citation of any document 1s not to be construed as an admussion that it is prior

art with response to the present invention. Furtherroore, all docurents incorporated herein by

(O3]
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reference in their entivety are only incorporated herein to the cxtent that they are not inconsistent
with this specification.

%

The phrasc “orally acceptable” means that the carricr is suitable for application to the
surfaces of the oral cavity or ingestion by a living organism including, but not limited to,
mammals and humans without undue toxicity, incompatibility, instability, allergic response, and

the like.

9

By "oral carc composition” is meant a product, which in the ordinary course of usage, is
not intentionally swallowed for purposes of systemic administration of particular therapeutic

agents, but is rather retained in the oral cavity for a time sufficient to contact substantially all of

Y
<

the dental surfaces and/or oral tissues for purposes of oral activity. The oral care composition
may be in various forms including toothpaste, dentifrice, tooth gel, subgingival gel, mouth tinse,
solutions, mousse, foam, denture care product, mouth spray, lozenge or chewable tablet. The
oral carc composition may also be incorporated onto floss, strips or films for divect application or
attachment to oral surfaces or integrated into a device or applicator such as a toothbrush or roll-
15 ons. Such applicators may be for single or multiple use.

The phrase “reduced level” or “essentially free” of alcohol means an amount of a Co-Cy
monohydric alcohol up to 10% v/v {or about 10% v/v), optionally, up to 5% v/v {or about 3%
v/v}, optionally, up to 1.0% v/v (or about 1.0% v/v}, optionally up to 6.1% v/v {or about 8.1%

v/v} by volume of the total composition. Optionally, the compositions of the present invention

[N
<

are free of C2-Cy monohydric alcohols.

}

'’

The term “partition coefficient” means the Octanol Water Pastition Coefficient (Ko
Kow 18 the ratio of the concentration by weight of an oil or oily component in the octano! phase
and the concentration by weight of the oil or oily component in water phase at cquilibrium and at
a specified temperature for the biphasic octanol and water system. The logarithm of K, is
25 called the log P. The experimental values used to caleulate the Koy, are typically measured at a

temperature of between 20°C to 25°C.

Alternatively, the log P values are conveniently calculated by the “C LOG P” program,
also available from Daylight CIS. This program also lists experimental log P values when they
are availabic in the Pomona92 database. The “caleulated fog P (C log P) is determined by the

30 fragmeont approach of Hansch and Leo {ef., A. Leo, in Comprehensive Medicinal Chemistry,

Vol 4, C. Hansch, P. G. Sammens, 1. B. Taylor and C. A. Ramsden, Eds., p. 295, Pergamon



9

Y
<

25

WO 2014/133746 PCT/US2014/015727

Press, 1990, incorporated herein by referenee}. The fragment approach is based on the chemical
structure of cach oil or oily component, and takes into account the nmumbers and types of atoms,
the atom connectivity, and chemical bonding. The C log P values, which is considered reliable
and a widely used estimate for this physicochemical property, can be used instead of the
experimental Ko, method for measuring log P values. In certain embodiments, s calculated log P
is obtained using the Hansen Solubility Parameters in Practice {HSPiP) software 3rd edition
{v3.1.20) as authored by Charles M. Hansen, Steven Abbott and Hiroshi Yamamoto and
avatlable for online retricval at “http//www hansen-solubility convindex php?id=16". The
softwarc calculates log P valucs using the Yamamoto Molccular Break (Y-MB) method, which
breaks the molecule down nto functional groups (i.¢. methyl ot carbouyl) to estimate the log P

value,

The higher the log P of a compound or component {e.g., the non-anionic bicactive agent),
5 = K

the higher the degree of hvdrophobicity of the compound or component,

The term “non-anionic” as used herein means that the bioactive agent is free of

negatively charged moteties.

All percentages, parts and ratios are based upon the total weight of the composition of the
present invention, unless otherwise specified. All such weights as they pertain fo the Hsted
ingredients are based on the level of the particular ingredient described and, therefore, do not
include carricrs or by-products that may be included 1o commercially available materials, unless
otherwise specified.

The compositions of the present invention may be in the form of mouth washes, mouth
rinses, dentifrices, toothpastes, gels, solutions or strips such as non-peroxide tooth whitening

strips and the like.

Peolyethylene oxide-Polypropylene oxide Block Copolymer Surfactant
Poloxamers are nonionic triblock copolymers composed of a central hydrophobic chain
of polypropyiene oxide flanked by two hydrophilic chains of polyethylene oxide. Poloxamers are

also known by the trade name PLURONIC (BASF, Florham Park, N.J.).

The compositions of the present invention comprise a polyethylene oxide-~-polypropylene

oxide block polymer surfactant of the formula:
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HO——(CH,CH,0H),—(CHCH,0),—(CH,CH,0),—H

CHs3 I

where “x” represents the average number of PEO units and is an integer of from 10 to 100,
optionally 10 to &0, or optionally from 16 to 80; “y” represents the average number of PPO units
and is an integer of less than or equal to 30, or optionally from 16 to 30 and the ratio of “x” to
“y”" 18 no greater than 4:1 {or sbout 4:1), optionally 3:1 (or about 3:1), optionally 2.8:1 {or about
2.8:1}, optionally 2:1 {or about 2:1)}, or optionally 1:1 {or about 1:1}, vet the ratic of “x” t0 “v” 18
at feast 0.5:1 {or about 0.5:1}, or optionally 0.8:1 {or about 0.8:1). In certain embodiments, the
ratio of “x7 to “y” 18 2.7:1 {or about 2.7:1}. In certain erobodiments, the ratio of “x” to “y7 15 111
{or about 1:1}.

These produocts are complex mixtures of copolymers produced ina wide range of
molecolar weights (1,100-14,000) with varying degrees of ethylene oxide and propylene oxide.
The block polymers are prepared by polymerizing propylene oxide in a controlled fashion to give
a desired weight followed by ethoxylation with ethylene oxide. Examples of useful poloxamers

include, but are not Emited to:

Poloxamer PLURONIC “y" (Average No, of PPO | “x” {Average No. of PEO
units} units)

108 F38 17.1 i8.8

188 Fag 29 764

238 F8& 393 103.6

338 F108 503 132.7

447 Fi27 65.2 100.2

237 F &7 39.8 61.3

335 P1O5 56 36.9

185 P &S 293 193

(o)




9

ey

WO 2014/133746 PCT/US2014/015727

Further discussion of poloxamers can be found in: Batrakova et al, . Pharmacol Expti.
Therapeu. 2003, 304, pp. 845-854; US Patent 6218438 to Alakhov et al.; US Patent 6849598 to
Lambert, Jr.; Kabanov ct al., Macromolecules 1995, 25, pp. 2303-2314; Varsheny et al., JACS
2004, 126, pp. 5108-5112; and Chiappctta and Sosnik, Eur. J. Pharm. Biopharm. 2007, 66, pp.
3003-3017, cach of US patents 6218438 and 6849598 are hercin incorporated by reference in its

entircty.

In certain embodiments, the poloxamer s selected from the group consisting of
poloxamer 108, poloxamer 188 or mixtures thereof. In still other embodiments, the poloxamer is
poloxamer 188,

The PEO-PPO block copolymer surfactant can be present at concentrations of from
0.001% to 15%, optionally 0.01% to 10%, optionally from 0.05% to 5%, or optionally from

0.1% to 3%.
Nom-AnionicBioactive Agents

The compositions of the present invention also comprise a non-anionic biocactive agent.
Typical examples of such agents, useful when considering anticarics, antiplaque, antigingivitis or

gum discase treatment {or symptom reduction) cffectiveness, safety and formulation, arc:
i Antimicrobial non-anionic bioactive agents such as:

HALOGENATED DIPHENYL ETHERS

2'.4,4'trichloro-2-hydroxy-diphenyl ether (Triclosan)

2,2-dibydroxy-S,5 -dibromo-diphenyi ether,

HALOGENATED SALICYLANILIDES

4'5~dibromosalicylanilide

3.4, 5-trichlorosaleylanilide

3.4' 5-tribromosalicylanilide



(@]

WO 2014/133746 PCT/US2014/015727

2.3,3", 5-tetrachlorosalicylanilide

3,3" 5-tetrachlorosalicylanilide
3,5-dibromo-3'-trifluoromethyl salicylanilide
S-n-octanoyi-3'-triflucromethy! salicvlanilide
3,5-dibromo-4"-trifluoromethyl salicylanilide
3,5-dibromo-3"-trifluoro methyl salicylanilide (Flurophene).
BENZOIC ESTERS
Methyl--p-Hydroxybenzoic Ester
Ethyl--p-Hydroxybenzoic Hster
Propyl--p-Hydroxybenzoic Ester
Butyl--p-Hydroxybenzoic Ester.
HALOGENATED CARBANILIDES

3,4 4'-trichlorocarbanilide
3-trifluoromethyl-4,4'-dichlorocarbanilide
3,3" 4-trichlorocarbamlide.

Phenolic Compounds (including phenol and its homologs, mono-and poly-altkyl and aromatic
halo {e.g. F,CLBr,1i-phenols, resorcinol and catechol and their derivatives and bisphenolic

compounds). Sach phenolic compounds includes inter alia:
PHENQOL AND ITS HOMOLOGS
Phenol

2 Methyl--Phenol
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3 Methyi--Phenol

4 Mcthyl--Phenol

4 Ethyi--Phenol

2,4-Dimethyl--Phenol

2,5-Dimethyl--Phenol

3,4-Dimethyl--Phenol

2,6-Dimethyl--Phenol

4-n-Propyl--Phenol

4-n-Butyl--Phenol

4-p-Amyl--Phenol

4-tert-Amyl--Phenol

4-n-Hexyl--Fhenol

4-n-Heptyl--Phenol
2-Methoxy-4-(2-Propenyl)-Phenol (Eugenol)
MONO-AND POLY-ALEYL AND ARALKEYL HALOPHENOLS
Methyl--p-Chlorophenol

Ethyl--p-Chlorophenol

n-Propyl--p-Chlorophenol

n-Butyl--p-Chlorophenol

n-Amyl--p-Chlorophenol

e}

PCT/US2014/015727
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sec-Amyl--p-Chlorophenol
n-Hexyl--p-Chlorophenol
Cy¢lohexyl--p-Chlorophenol
n-Heptyl--p-Chlorophenol
n-Octyl--p-Chlorophenol
O-Chlorophenol
Methyl--o-Chlorophenol
Ethyl--o-Chlorophenol
n-Propyl--o-Chlorophenol
n-Butyl--o-Chlorophenol
n-Amyl--o-Chlorophenol
tert-Amyl--o-Chlorophenol
n-Hexyl-~-o~-Chlorophenol
n-Heptyl-~o~-Chlorophenol
p~Chilorophenol

o-Benzyl--p-Chlorophenol

o-Benzyl-m-methyl--p-Chlorophenol

o-Benzyl-m, m-dimethyl--p-Chlorophenol

o-Phenylethyl--p-Chlorophenol

o-Phenylethyl-m-methyl--p-Chlorophensi

PCT/US2014/015727
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3-Methyi--p-Chiorophenol
3,5-Dimethyl--p-Chlorophenol
6-Ethyl-3-methyl--p-Chlorophenol
6-n-Propyl-3-methyl-p-Chiorophenol
6-iso-Propyl-3-methyl--p-Chlorophenol
2-Ethyl-3,5~direthyl--p-Chlorophenol

6-see Butyl-3-methyl--p-Chlorophenol
2-iso-Propyl-3,5-dimcthyl--p-Chlorophenol
6-Dicthylmethyl-3-methyl--p-Chlorophenol
6-iso-Propyl-2-cthyi-3-methyl--p-Chlorophenol
2-s¢e Amyt-3,5-dimethyl--p-Chlorophenol
2-Dicthyimethyl-3,5-dimethyl--p-Chlorophenol
6-see Octyl-3-methyl--p-Chiorophenol
p-Bromophenol

Methyl--p-Bromophenol
Ethyl--p-Bromophenol
n-Propyl--p-Bromophenol
n-Butyl--p-Bromophenol
n-Amyl--p-Bromophenol

sec-Amyl--p-Bromopheno!

PCT/US2014/015727
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n-Hexyl--p-Bromophenol
cyclohexyl--p-Bromophenol
o-Bromophenol
tert~-Amyl-~o-Bromophenol
n-Hexyl--o-Bromophenol
n-Propyi-m,m-Dimethyl--o-Bromophenol
2-Phenyl Phenol

4-chloro-2-methyl phenol
4-chloro-3-methyl phenol
4-chloro-3,5-dimethyl phenol
2,4-dichloro-3,5-dimethyiphenol
3,4,5,6~terabromo-2~-methylphenol
S-methyl-2-pentyiphenol
4-isopropyl-3-macthylphenol
S-chloro-2-hydroxvdiphenylemthane,
RESORCINOL AND ITS DERIVATIVES
Resorcinol

Methyl--Resorcinol

Ethyl--Resorcinol

n-Propyl--Resorcinol

PCT/US2014/015727
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n-Butyl--Resorcinol

n-Amyl--Resorcinol

n-Hexyl--Resorcinol

n-Heptyl--Resorcinol

n-Octyl--Resorcinol

n-Nonyl--Resorcinol

Phenyl--Resorcinol

Benzyi--Resorcinol
Phenylethyl--Resorcinol
Phenylpropyi--Resorcinol
p-Chlorobenzyi--Resorcinol

5-Chloro--2 4-Dihydroxydiphenyl Methane
4-Chloro--2,4-Dihydroxydipheny! Methane

S-Bromo--2,4-Dihydroxydiphenyl Methane

4-Bromo--2,4-Dihydroxydiphenyl Methane,

BISPHENOLIC COMPOUNDS
Bisphenol A

2,2'-methylene bis {(4-chlorophenol}

2, 2'-methylene bis (3,4,6-trichlorophenol} (hexachiorophenc)

2,2'-methylene bis {(4-chloro-6-bromophenol)

PCT/US2014/015727
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bis {Z-hydroxy-3,5-dichlorophenyl} sulfide
bis (2-hydroxy-3-chlorobenzyl} sulfide.

OCther antimicrobial non-anionic bicactive agents inchude, but are not himited to:
hexetiding; fatty acid compounds such as caproic acid, caprilic acid, capric acid, lauric acid,
myristic acid, myristoleic acid, palmitic acid, palmitoleic acid, stearic acid, oleic acid, claidic
acid, linoleic acid, linolenic acid, linclelaidic acid, arachidonic acid vitamin E, vitamin E acctate,
apigenin and mixtures thereof] long chain fatty alcobhols such as described in US Patent
publication US 20110123462 to Mordas ¢t al,, hercin incorporated by reference in its entirety,
{examples of which inchade, but are not limited to 1-decen-3-ol; cis-4-decen-1-0l, trans-2-decen-
1-0}, cig-2Z-nonen-1-0l, cis-4-decenal, trans-2-decenal, cis-7-decenal, cis-5-octen-1-0l, trans-2-
octen-1-0l, 1-octen-3-0l, cis-3-nonen-1-ol, trans-2-nonen-1-ol, cis-6-nonen-1-ol, 9-decen-1-ol,
trans-2-undecen-1-ol, trans-2-dodecen-1-ol, trans-2-octenal, trans-2-nonenal, 6-noncnal, cis-2-
decenal, trans-2-undecenal, trans-2-dodecenal, cis-3-octen-1-0l, 3-octen-2-0l, 10-undecen-1-0l,
trans-2-tridecen-1-o0l, stercoisomers thereof and mixtares thereof); No-alkyi-L-arginine alkyl
ester {e.g., Lauroyl Arginine Ethyl Ester) and salts such as described in US Patent US 5,874,068
to Engelman et al., herein incorporated by reference in its entirety; and surfactants, including
cationic surfactants such as cetylpyridinium chloride, chlorhexedine and mixtures thercof., Qils
stch as peppermint oil and sage oil are also useful herein.

Also usetul as antimicrobial non-anionic bioactive agents are one or more bioactive
essential oils or mixtares thereof, Nonlimiting examples of such essential oils include:

Thymol, {CH:RCHCH{CH30H, also known as isopropyl-m-cresol], is only slightly
sohuble in water but is soluble in aleohol;

Methyl salicylate, [CsHyOHCOOCH;, also known as wintergreen otl], additionally
provides flavoring to the together with its anfimicrobial function;

Eucalyptol {T1cH 150, also known as cineol} 15 a terpene cther and provides a cooling,
spicy taste. Eucalyvptol may be used in place of thymol in certain formulations in the same
amount if desired; and

Mentho! (CHRCsHo(C:H7YOH), also known as hexahydrothymot) is also only slightly
soluble in alcohol, and s fairly volatile. Menthol, in addition to any antiseptic properties,

provides a cooling, tingling sensation.
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it Anti-inflammatory non-anionic bioactive agents such as:

NFkB-inhibitor such as substituted resorcinols (such as 4-hexyl resorcinol and 4-
octylresorcinot}, (E3-3-(4-methyiphenylsulfonyi)-2-propenenitrile {such as “Bay 11-7082,7
commercially available from Sigma-Aldrich of St. Louis, Mo }, tetrahydrocurcuminoids (such as
Tetrahydrocurcuminoid CG, available from Sabinsa Corporation of Piscataway, N 1), extracts of
Paulownia tomentosa wood, and combinations thereof, phellodendron anmurense cortex extract
(PCE), toverfow (Tanacetum partheniumy, ginger (Zingiber officinale}, ginko (Ginko Biloba),

~

cotirus { Cotinus coggygriay), gojl berry {Lycium barbarum), milk thistle oxtract {Silybum

marianum), honevsuckle (Lonicera japonica), basalm of Poru (Myroxylon pereirae, sage {Sulvia
officinaglisy, cranberry extract (Vaccinium oxycoccosy, amaranth ol (Amaranthus cruentus),
pomegranate {Punica granaium), yerbe mate {{lex paraguariensis Leaf Extract), white lily
flower extract (Lilium Candidum), olive leaf extract (Glea europaea), phloretin (apple extract},
ifenol (hops: Humulus {upulus) extract, licochalcone (licorice: Glyveyrrhiza inflate extract
ingredicnt}, symrelicf (bisabolol and ginger extract), Magnolol {extract from bark of the Houpu
magnolia{Magnolia officinalis], Honokiol {cxtract from concs, hark, and lcaves of Magnolia
grandifloris} and mixturcs thercof.; non-steroidal anti-inflammatory agents such as salicylic acid
derivatives (e.g. aspirin} paraminophenol derivative {¢.g. acctaminophen) indole and indenc
acetic acids (indomethacin, sulindac and ctodalac) heteroaryl acetic acids (tolmetin diclofenac
and ketorolac) aryl propionic acid derivatives (ibuprofen, naproxen, ketoprofen, fenopren,
oxaprozine), anthranitic acids (mefenamic acid, meclofenamic acid) enolic acids (piroxicar,

tenoxicam, phenylbutazone and oxyphenthatrazone) and mixtures thereof.

Other usetful non-anionic bioactive agents can be found in US Patent Publication
2007/0190080 to Doron Friedman and US Patent Pubhication 20120003162 to Mordas et al.,

cach of which is herein incorporated by reference in its entirety.

Optionally, mixtures of any of the above mentioned compounds can be used as the non-

anionic bioactive agent.

The non-anionic bioactive agent is present in the oral composition in an amount effective

to achieve biologic activity such as anti-inflammation, analgesic, anticarics, antiplague,

s
(02
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antigingivitis or reduction in the symptoms of gum discase. The cffective amount of the non-
anignic bioactive agent for 1) treating or reducing inflammation or other symptoms of gum
discase or i1} providing analgesia , anticarics, antiplague, antigingivitis ranges from about 0.01%,
opticnally from ashout 0.01% to about 5%, optionally from about 0.03% to about 1%, or

optionally from about §.03% to about 0.5%, by weight of the total composition. In certain

9

cmbodiments, the non-anionic bioactive agent is watcr-insoluble, or substantially water-
insoluble, meaning that s solubility is less than about 19 by weight in water at 25°C or,
opticnally, less than about 0.1%. In other embodiments, the non-anionic bioactive agent is

defined in terms of the degree of hydrophobicity of the bioactive agent as measurcd by the

Y
<

partition coefficient (log P) for the non-anionic bioactive agent. In certain embodiments, the
bioactive agent has a log P of greater than 2 {or about 23, optionally greater than 3 {(or about 3),

g g g » OF Y8 )
or optionally greater than 3.5 {or about 3.5}, but, optionally, less than 9 {or about 9} or,

optionally, less than 7 (or about 7).

Select non-anionic bicactive agenis and their calculated log P value using HSPiP

15 software (v3.1.20) are provided in Table |

Table 1
Non-Anionic Bioactive Agent | Calculated Log P
Menthol 2.89
Thymol 3.23
Methyl Salicylate 2.29
Eucalvtpol 3.23
Triclosan 4.51
Cetyl Pyridiunium Chloride 8.42
Hexetidine 5.98
Lauroyl Arginine Ethyl Ester 5.31
cis-2-nonen--ol 3.01
i-decen-3-of 3.63
trans-2-dodecenal 4.75
cis-4-decenal 3.51
trans-2-decenal 3.70

In certain embodiments, the bioactive cssential oils are used in amounts effective to
provide antimicrobial activity in the oral cavity. In certain embodiments, the bicactive essential

20 oils arc used in amounts effective to provide analgesic or anti-inflammatory activity in the oral

)
[o))
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cavity. In specific embodiments, the total amount of bicactive cssential oils present in the
disclosed compositions can be from 0.001% (or about 0.001%) to 0.35% (or about 0.35%) w/v,
or optionally from 0.16% (or about 0.16%) to 0.28% {or about 8.28%) w/v of the composition.

In some embodiments, the compositions of the present invention contains an biocactive
essential oil selected from the group consisting of thymol, cucalyptol, menthol, methyl salicylate,
or/and mixtures thereof. In ceriain embodiments, the compaosition contains all four of these
bicactive essential otls.

In certain embodiments, thymol is employed in amounts of from 0.001% (or about
0.001%) to 0.25% {or about 0.25%) w/v, or optionally from 0.04% (or about 0.04%) 10 0.07%
{or about 0.07%} w/v of the composition. In certain ernbodiments, eucalyptol may be emploved
in amounts of from 0.001% (or about 0.001%) to 8.119 (or about 8.11%) w/v, or optionally
from 0.085% {or about 8.085%) to 8.10% (or about 8.10%) w/v of the composition. In certain
erobodiments, menthol s emploved in amounts of from 0.001% (or about 0.001%) to 0.25% (or
about $.25%) w/v, or optionally from 0.035% (or about 8.035%) to 0.05% {or about 8.05%) wiv
of the composition. In certain embodiments, methyl salicylate is employed in amounts of from
0.001% {or about 0.001%) to 0.08% {or about 0.08%) w/v, or optionally from $.04% (or about

$.04%; to 8.07% (or about $.07%) w/v of the composition,

Orally Accepiable Solvent

The compositions of the present invention further comprise an orally acceptable solvent.
Orally acceptable solvents include, but are not limuted to, water, Co-Cy monohydric alcobols,
propylene glycol, and mixtures thercof, When present, the Co-Cy monohydric alcohols arc ata

reduced level.

Optional Components

In certain embaodiments, the compositions of the present invention exhibit a high level of
anfimicrobial activity as measured by an M-factor greater than 0.5 (or about 0.5}, optionally 1.0
{or about 1.0) optionally, 2.0 {or about 2.0}, or optionally 3.0 {or about 3.0) where “M-factor”
equals the log RLU (relative light units) value of water used as the negative control minus the

log RLU value of the mouth rinse composition being tested. In still other embodiments, the oral



-
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mouth rinse compositions of this invention arc clear (fo the unaided human eye) and acsthetically

appealing products.

The compositions of the present invention may further comprise optional components
{colicctively referred to as orally acceptable carriers or excipients) which are described in the
following paragraphs along with non-limiting cxamples. These orally acceptable carrier
materials include one or more compatible solid or liquid excipients or diluents which are suitable
for topical oral administration. By "compatiblc” is meant that the components of the
composition are capable of being commingled without interaction in a manner which would
substantially reduce composition stability and/or efficacy. Suitable carricrs or cxcipicnts arc
well known in the art. Their selection will depend on secondary considerations like taste, cost,
and shelf stability, cte. Although a general list of optional components is provided below, a
more detailed discussion of suitable optional components {including excipients and carricrs) can
be found in US Patent Publication 201 10089073 to Baig ct al.; US Patent 5,599,527 to Hsu et al,;
and US Patent Publication 20120003163 to Mordas et al., each of which is herein incorporated

by reference in its entirety.,

Additional Surfactant

In certain embodiments, the present invention contains g surfactant in addition to the
PEG-PPO block polymer surfactant of the formula [ to aid in solubilization of cssential oils if
present, provided such additional surfactants do not affect the bicavailability of the essential oils.
Suitable examples include anionic surfactants, nonjonic surfactants, amphoteric sorfactanis and

muxtures thereof,

Anionic surfactants useful herein include, but are not limited to, sarcosine type
surfactants or sarcosinates; taurates such as sodium methyl cocovl taurate; alkyl sulfates such as
sodiur trideceth sulfate or sodium lauryl sulfate; sodiur lauryl sulfoacetate; sodiom lauroyl
isethionate; sodium laureth carboxylate; sodiom dodecyl benzenesulfonate and mixtures thereof,
Many suitable antonic surfactants are disclosed in U.S. Patent No. 3,959,458, to Agricola, et al.,

herein incorporated by reference in its entirety.

MNonionic surfactants which can be used in the compositions of the present invention

include, but are not limited to, coropounds produced by the condensation of alkylene oxade

P
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groups {hydrophilic in naturc) with an organic hydrophobic compound which may be aliphatic or
alkyi-aromatic in nature. Examples of suitable nonionic surfactants include, but arc not limited
to, atkyl polyglucosides; cthoxylated hydrogenated castor oils available commercially for
example under the trade name CRODURET (Croda Inc., Edison, NJ), and/or; fatty alcohol
cthoxylates; polyethylene oxide condensates of alkyl phenols; products derived from the
condensation of ethylenc oxide with the reaction product of propylenc oxide and cthylene
diaming; cthylene oxide condensates of aliphatic alcchols; long chain tertiary amine oxides; long

chain tertiary phosphine oxides; long chain dialkyl sulfoxides; and mixtures thereof,

The amphoteric surfactants useful in the present invention include, but are not limited to,
derivatives of aliphatic sccondary and tertiary amines in which the aliphatic radical can be a
straight chain or branched and wherein onc of the aliphatic substituents contains from about & to
about 18 carbon atoms and onc contains an anionic water-solubilizing group, e.g., carboxylate,
sulfonate, sulfate, phosphate, or phosphonate. Examples of suitable amphoteric surfactants
include, but arc not limited alkylimino-diproprionates, alkylamphoglycinates {mono or di),
alkylamphoproprionates {mono or di}, alkyvlamphoacetates {mono or di), N-alkyi p-
aminoproprionic acids, altkylpolvamino carboxylates, phosphorylated imidazolines, alkyl
betaines, alkylamido betaines, alkylamidopropyl betaines, alkyl sultaines, alkvlamido sultaines,
and raixtures thereof. To certain erobodiments, the amphoteric surfactant is selected from the
group consisting of alkviamidopropyl betaines, amphoacetates such as sodium
fauroamphoacetate and mixtures thereof, Mixtures of any of the above mentioned surfactants
can also be employed. A more detailed discussion of anionic, nonionic and amphoteric
surfactants can be found in U.S. Patent Nos. 7,087,650 to Lennon; 7,084,104 to Martin et al;
5,198,747 1o Sekiguchi et al.; and 4,051,234, Gieske, ¢t al., each of which patents are herein

incorporated by reference in thelr entirety,

The compositions of the present invention may also inchide one or more optional
ingredients nonexclusively inchiding a thickening agent, humectants, chelating agents, whitening
agents, and additives such as colorants or dyes, flavorants, preservatives, pH adjusting agents,
and the like. The pH of the compositions of this invention is optionally maintained at range of

below 5 {or about 5}, optionally, below 4.5 {(or about 4.5) or, optionally, in the range of from 4.4
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{or about 4.4} to 3 {or about 3}, or optionally in the range of from 3.5 {or about 3.5} to 4.2 (or

about 4.2},

Commercially available thickening agents capable of imparting the appropriate viscosity to
the compositions arc suitable for use in this invention, Examples of suitable thickening agents
nonexciusively include: mono or diesters of 1) polyethylene glyeol of formula: HO-(CH,CH,OH,
wherein z is an integer from about 3 to about 200; and 2} fatty acids containing from about 16 to
about 22 carbon atoms; fatty acid esters of cthoxylated polyols; cthoxylated derivatives of mono and
diesters of fatty acids and glyceringe; hydroxyalkyl cellulose; atkyl cellulose; hydroxyalkyl alkyl
cellulose; and mixtures thercof. Preferred thickeners include polyethylene glycol ester, and more
preferably PEG-150 distearate which is available from the Stepan Company of Northfield, Hlinois
or from Comicl, S.p.A. of Bologna, Htaly under the trade name, “PEG 6000 DS”.

Commercially available humcctants are suitable for yse in the present invention. The
humectant may be present in an amount of from about O percent to about 20%, optionally from
about 0.5% to about 15%, or optionally from about 0.5% to about 10%, based on the overall weight
of the composttion.  Examples of suttable humectants nonexclusively include: 1) water soluble
fiquid polyols selected from the group comprising or consisting or sorbital, glveering, propylene
ghycol, hexylene glveol, butylene glveol, dipropylene ghycol, and roixtures thereof] 2) polyalkylene
glycol of the formula: HOA(R”O)-H, wherein R” is an alkylene group having from about 2 to
about 3 carbon atoms and b 1s an integer of from about 2 to about 1; 3) polyvethylene glyveol ether
of methyl glucose of formula CHi-CeH 1005 OCHLCH,)~-OH, wherein ¢ is an integer from about 5
to about 25; 4) urea; and 5) mixtures thereof, In certain erobodiments, the humectant is a muixture

sorbitol and propylene glycol.

Examples of suitable chelating agents inchude those which are capable of protecting and
preserving the compositions of this invention. Preferably, the chelating agent 1s ethylenediamine
tetracetic acid (“EDTA™), and more preferably s tetrasodium EDTA, available commercially from
Dow Chemical Company of Midiand, Michigan under the trade name, “Versene 100XL” and is
present in an amount, based upon the total weight of the composition, from about 0 to about 0.5

percent, and preferably from about 0.05 percent to about 8.25 percent.

20
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Suitable preservatives include, sodium benzoate, and polysorbate and arc present in the
composition in an amount, based upon the total weight of the composition, from about 0 to about

0.2 percent, and preferably from about 0.05 percent to about 0.10 percent.

In certain embodiments, the compositions of the present invention are free of or

essentially free of bicavailability affecting compounds. As used herein, “biocavailability

9

affecting compound”, means compounds that negatively affect the bicavailability of any
incorporated cssential oils such as by binding the essential otls or otherwise inactivating the
cssential oils. “Essentially free” as used with respect to bicavailability affecting compounds is

defined as formulations having less than 5% {or about 5%}, optionally, 3% (or about 3%},

-
(an]

optionally, 1% (or about 1%), or optionally 0.1, or optionally, 0.01% (or about 0.01%), by
weight (w/v} of the total composition of a bicavailability affecting compound. In certain
embodiments, the bicavatlability affecting compound can include, but is not limited to,
polyethylene oxide/polypropylene oxide block copolvmers falling outside the scope of formulal

{as described above); evelodextring; polysorbates such as Tweens; and mixtures thereof,

15 The above described compositions may be prepared by combining the desired compornents
in a suitable container and mixing them under ambient condifions using conventional mixing
technology, incloding technology well known in the art, such as by a mechanically stirred

propelier, paddle, and the like. The order of mixing is vot critical.

The invention illustratively disclosed herein suitably may be practiced in the absence of
20 any compounent, ingredient, or step which is not specifically disclosed herein, Several examples
are set forth below to further llustrate the nature of the invention and the maoner of carrying it

out. However, the invention should not be considered as being limited to the details thereof.

EXAMPLES

The following examples are formed using conventional mixing technology and are
25 illastrative only and should not be construed as limiting the invention in any way. Those skilled
in the art will appreciate that variations are possible which are within the spirit and scope of the

appended clairos,

In order to evaluate different poloxamer samples, the concentration of the poloxamer

samples are normalized based on the contribution (i.¢., number) of hydrophobic PPO units.

21
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Without being limited by theory, it is believed that the hydrophobic PPO unit segments interact

with the non-anionic binactive agent (e.g., essential oils) of the present invention to keep them

emulsified and dispersed and the strength of this intcraction {or the number of interacting PPO

units} determines whether or not the non-anionic bioactive agent is inactivated (i.¢., bound) or

allowed to remain efficacious (1.¢., unbound or substantially unbound). Thus, the concentration

of all poloxamer samples per formulation is adjusted to provide a hydrophobicity equal to that of

about 1.5 wt% poloxamer F68, this permits for a comparison of the relative amounts of various

poloxamers required to achicve cfficacy (i.c., essential oil interaction) similar to that of

poloxamer F68. This 1.5 wt% concentration of poloxamer F68 was chosen as the standard

formaula concentration made since formulations containing such a concentration of poloxamer

F68 exhibit good efficacy (see results Example 1),

Example [
Ingredients A B C D E ¥ G H
(% wiw) (% wiw) (% wiw) (%% wiw) (S wiw) (% wiw) (% wiw) {9 wiw)

f};‘;’f‘?]ene GBIyl 1 g 500000 | 7.000000 | 7.000000 | 7.000000 | 7.000000 | 7.000000 | 7.000000 | 7.000000
L
Benzoic Acid " ROCan focar N " RO Can PR \no et o et o e
Lap 0085900 | 0.085900 | 0.085900 | 0085900 | ©0.085900 | 0.085900 | 0.085900 | 0.085900
Meuthot, USP 0041267 | 0.041267 | 0041262 | 0041262 | 0041262 | 0041262 | 0.041262 | 0.041262
Thymol, NE 5062039 | 0062039 | 0062039 | 0062036 | 0.062035 | 0062036 | 0062038 | 0.062039

)‘
S;{El‘m - 0.064078 | 0.064078 | 0.064078 | 0.064078 | 0.064078 | 0.064078 | 0.064078 | 0.064078
Fucalyptol, USP | 5.089515 | 0.089515 | 0.089515 | 0.089515 | 0089315 | 0089315 | 0.089315 | 0.089315

P
77 G0

Purified Water / "‘53 9301 97500307 | 77509307 | 77509307 | 77509307 | 77509307 | 77.509307 | 77509307
Sodium
Saccharin USP, | 0.060600 | 0.060600 | 0.060600 | 0.060600 | 0.060600 | 0.060600 | 0.060600 | 0.060600
granular
:E:di‘;b‘;‘% 8.010000 | 0.010000 | 0.010000 | 0.010000 | £.010000 | 0.010000 | 0.010000 | 0.010000
Sedium DTN { 220003 O 70 O 0770 OO0 N OO N (Y7700 Y300
e 0077300 | 0.077300 | 0.077300 | 0.077300 | 0.077300 | 0077300 | 0.077300 | 0.077300
““0/ L‘?é;"]““"“ 10‘05} O 1 10.000000 | 10.000000 | 10.000000 | 10000000 | 10000000 | 10.000000 | 10.009000
! (R
}1 é‘gRUNIL k - 0.863010 - - - - - -

O
FLURONIC T 88 1.10526
PLURONIC ¥ 87 1.09093 -
FLURONIC T 68 1.5000
PLURONIC I T
PRONE 0.66667
PLURONIC T 38 - = - - = 3 80060 = =
PLURONIC P o
105 - - - - - - 077338 -
PLURDNIC P 65 - - - - - - - 144600

St S to S to St Qs o Q5o a5 io S to

Purified Water 100% 100% 100% 100% 100% 100% 100% 100%
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The procedure for mixing the formulations of Example 1 is as follows:

Into a suitable container, an aqueous phase is prepared by adding the water, saccharin,
sucralose and sodium benzoate and mixed until the ingredients are dissolved and the solution
uniform and homogencous. Next, the sorbitol solution is added and mixed until the solution
uniform and homogencous.

Into a separate suitable container, a glycol solution is prepared by adding separately, with
mixing until dissolved, cach of, the propylenc ghycol, benzoic acid, menthol and thymal, Next,
the methyl salicylate and cucalyptol arc added and mixed for 5 minutes or until the solution
uniform and homogeneous.

To the aqueous is added the poloxamer with mixing until the solution uniform and
homogencous. Next the glyeol solution is added with mixing until the solution uniform and
homogeneous. Additional water 1s added as necessary to QS to appropriate levels. The pH is
adjusted to 4.2 = 0.1 with minimum amounts of HCl or NaOH as necessary. The turbidity of
cach of formulations A-H is measured using a Laboratory Turbidiroeter Model 2130N from
Hach Company (Loveland, CO).

The formulations A-H are also tested using an in-vitro single species S, routans biofilm
model. A 22-hour S, mutans biofilm is grown (N=96) and exposed to the formulations as well as
positive and negative controls for 30 seconds. Sterile water was used as the negative control.
After treatment the biofilm is neutralized and rinsed. The biofilm is harvested via sonication
using a Misonix XL-2000 Ultrasonic processor (Qsoniea, LLC, Newtown, CT). Using a Celsis
Rapid Detection RapiScreen kit (Celsis International PLC, Chicago), the bacteria was lysed with
Celsis Luminex and the ATP from the bacteria was measured using the biocluminescence marker
Celsis LuminATE. Decreasing log RLUs (relative light units) indicates fewer bacteria alive after
treatment. Sterile water s used as the negative control and, using the above method, the Log

RILU was determined to be 7.74.

A B C D E F G H
(Yo wiw) | (% wiw) (% wiw) (% wiw} (Ve wiw) (% wiw} (% wiw) (% wiw}
pH 4.11 4.15 4.13 4.2 4.17 4.12 4.18 4.19
Lurhidity 1.8 9.88 5.71 55 619 1994 12.2 469
(NTU)
log RLU 7.45 7.25 7.37 7.52 6.81 6.76 777 7.88
M-factor 0,29 .45 0.37 022 $.93 0.92 ~0.03 -0.14

3
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Example i1
Comparative Example Inventive Taventive
Ingredient Essential O Toothpaste Toothpaste Toothpasie
{Yo wiw) Exaraple I % w/w) | Example § {4 w/w)

Methyl Salicylate NF 0.51600 0.51600 0.51600
Bucalypiol 0.77430 0.77450 0.77450
Flavor 0.22500 0.22500 0.22500
Thymol NE 3.51120 0.51120 0.51120
Menthol USP (.34G00 (.34000 0.34000
Purified Water 2449855 21.22347 14.97347
Sorbitol Solution 4000000 40.00000 40.00000
Color 0.00225 0.00000 0.00000
Disodium Phosphate 0.03000 0.63000 0.03000
Sodinm e ] o
Monothiorophosphate USP 0.76000 0.76000 0.76000
Sodium Saccharin USP 1.20000 1.20000 1.20000
Granular
Sodium: Phosphate 025000 6.25000 0.25000
Monobasic Anhydrous
Polyethyiene Glycol 32 NF 3 00000 306060 3. 00000
Benzoic Acid 0.15000 0.15000 0.15000
Phosphoric Acid NF 0.44250 0.44250 0.44250
Hydrated Silicon Dhoxide 7.00000 7.00600 7.00000
32;” Amorphons Sylodent 11.00000 11.00000 11.00000
Glycerin USP, 96% 6.00000 -- ~-
Glycerin USP, 99.7% -~ 577733 5.77733
Sodinm
Carboxymethylcelinlose 1.20000 1.20600 1.20000
{CMC)
Kanthan Gum K6B31686 .25000 0.25000 0.25000
Titanium Dioxide 0.35000 0.35000 0.35000
PLURONIC Fi27 - 5.00000 -
PLURONIC F68 -~ - 11.25000
Sodium Laury] Sulfate s
W&D 1.56000 - -
Total 18808000 196.0000¢ 100.00000

The procedure for mixing the toothpaste formulations of Example I is as follows:

Into a suitable container, a flavor blend 1s prepared by adding the following ingredients
with mixing the methyl salicylate, flavor, thymol and menthol. The container is covered fo
prevent flavor loss, Just prior to transfer, the cucalyptol s added and blend 15 moixed until the
solution uniform and homogencous.

Into a suitable container, a humectant phase is prepared by adding the following

ingredients with nmuxing the glveerin and sodium CMC. The humectant phase 15 mixed unti

24
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uniform and homogencous. Next, the xanthan gum 18 added and mixed until the phase mixture is
uniform and homogencous.

Into a suitable container, an aqueous phase is prepared by adding the following
ingredicnts with mixing the purified water, PLURONIC and sorbitol. The aqueous phase is

mixed unttl uniform and homogencous. MNext, the sodium monoflourophosphate USP, sodium

9

saccharin, sodium phosphate {monobasic) anhydrous, sodium phosphate dibasic {anhydrous),
polvethylene glycol 32 NF, benzoic acid USP arc added and mixed for about 10 minutes until the
phase mixture 18 uniform and homogencous. The phosphorie acid is added and mixed until the

phase mixture is uniform and homogencous,

Y
<

Into the container containing the agoeous phase, the humectants phase is added with
mixing until uniform and homogencous. The titanium dioxide is added to the mixture and mixed
unti} the mixture is aniform and white. The mixture is transtferred to a Ross muxer (Model No.:
DPM-1(JT, Charles Ross & Son Company [Hauppauge, New York]) and the Zeosyl 200 is
added. The mixture is mixed at 15 RPM f{or about 2 mimutes until powders are wetted out. The
15 puixture s then mixed at 40-50 RPM for about 5 minutes under vacuum. The sylodent 750 1s
added the mixture and mixed at 15 RPM for about 2 minutes until powders are wetted out. The
mixture s then mixed at 40-50 RPM for about 5 minutes under vacium. The flavor blend is
added to the mixture and mixed at 25 RPM for about 2 minutes until flavors are uniformiy

dispersed. The mixture placed under vacuum and mixing is continued for about 15 to about 20

[N
<

minutes until the paste is of appropriate consistency. Ongce consistency is achieved, the mixing is

stopped, the vacuum is removed and the toothpaste is dispensed into primary packaging tubes,

An ex vivo kill kinetics assay is performed using convention testing methodology to
cvaluate antimicrobial cffect of the various poloxamers in the toothpaste formulations of
25 Example 1L The assay involved testing the toothpaste formulation of Example I against pooled
human saliva ex-vivo at 30 seconds and 1 minute exposure times to understand the differences
between PLURONIC F127 and PLURONIC F68. A commercial essential oil toothpaste is
included as a positive control in the assay. Stertic water was used as negative control in this test.

Method:
30

e A sample is weighed into a sterile test tube containing three glass beads;
s Pooled human saliva 1s added 1o the test tube and vortexed;
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e at 30 and 60 scconds, an aliquot is taken and neutralized to stop the activity of the

antimicrobials;

s scrial dilutions are prepared and samples are plated on tryptic soy agar (TSA) with 5%
sheep’s blood with with vitamin K-hemin for total microorganism counis and Oral

[S)]

Orgamsms Producing Sulfide (OOPs) HH agar for counts of malodor microorganisros.

¢ after incubation, total recoverable colonies are enumerated and compared to colony
forming units in a negative control group.
e Samples are tested in triplicate; the results represent the average of the three replicates.

-t

water):

Tabie 2

0 Results of the ex vive kill kinetics assay are shown in Table 2 {as % reduction from sterile

Essential (i Mouth

rinse (% reduction vs.

sterile water)

¥ (% reduction vs,
sterile water)

J {% reduction vs.
sterile water)

Malodor associated counts on
O0Ps Ul agar
0.5 nunute

49 9%

99.9%

-
(€]

.0 minute 99.9% 99.9% 99.9%
Total counts on TSA with 5%
sheep’s blood agar with HK
0.5 mmute 99.9% 97.5% 99.9%
1.0 minute 99.9% 94.2% 99.9%
Exampie I}

Further mouthwash cxperiments were conducted to validate the principle governing the

ability of nonionic surfactants to work as an cffective in-situ delivery agent for non-anionic

bicactive agents. The results below demonstrate the effectiveness of poloxamers having loss than

20 30 units of the polypropylenc oxide blocks.

Table 3 shows improved performance for

formulations free of and/or cssentially free of SLS and containing an antimicrobially effective

amount of one or more essential oil bicactive agents.
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Table 3
Positive
Control
Pl il IS VRN BV B
essential ail
mouth rinse)
Ingredients (%o wW/iw} {w/w) {®% wiw) {% wiw} %% wiw} {36 wiw)
Purified Water USP 10,0000 82,0950 80.445G 80.9450 81.9830 80,9950
PLURONIC F127 - (.2000 2.0000 -~ 0.5000 -
PLURONIC F68 - - -- 1.5000 - 1.5000
gidfmn Lauryl 0.2000 0.0500 0.0500 0.0120
Sodinm Benzoate - 0.0773 0.0773 0.6773 0.0773 0.0773
Sweetener - 0.0706 0.0706 0.0706 0.0706 0.0706
Fropylene Glyeol - 7.0600 7.0000 7.0600 7.0060 7.0000
Benzoic Acid - (0.0859 (.0859 0.0859 0.0839 0.0859
Menthiol - 0.0385 0.0385 0.0385 0.0385 0.03835
Thymol - 0.0620 0.0620 0.0620 0.0620 0.0620
Fucalyptol 3.0895 0.0895 0.0895 (.0895 0.0895
Methyl Salicylate - 0.0641 0.0641 0.0641 0.0641 0.0641]
Flavor - 0.0170 00170 0.0170 0.0170 0.0170
?:);:1;;(7”/" 10.0000 10.0600 100000 | 100000 | 10.0000
Color -~ 0.0006020 -~ -~ -~ -
Total 100 160 160 100 100 100
pH - - 422 421 422 422
Turbidity (NTU} 4.96 2.47 il1.4 7.51
log RLU 7.81 872 779 6.88 7.2% 6.93
M-factor £ 2.09 8.2 8.93 .52 (.88
Example [V

Mouth rinse examples O-R forther illustrate the present invention {(i.e., compositions
containing the select non-anionic bicactive agents and poloxamers as described above) include

the following:
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R

Ingredients {% wiw) (%o wiw) (%o wiw) Yo Wiw)
Purified Water USP Q.5 Q.8 Q.8 Q.8
PLURONIC £38 2.8000 2.8000
PLURONIC F68 1.5000 1.3000 - -
Sodium Renzoate 00773 0.0773 0.0773 0.0773
Sweetener 0.0706 0.0706 0.0706 ¢.0706
Propylene Glyeol 7.0000 7.6000 7.0000 70600
Benzoic Acid 0.0859 0.0859 0.0859 0.0859

Cetylpyridinium

0.01100.1

00110 0.1

Chiloride

;j‘f{?” Arginine Fthyl 0.05 10 0.5 0.05 10 0.5
Flavor 0.0170 0.0170 0.0170 0.0170
Sorbitol (70% solution) | 10.0000 10.0000 16.0000 10.0000
Total 160 100 100 100

The non-anionic bicactive agents, Cetylpyridinium Chloride and Lauroyl Arginine Ethyl Ester

may also be incorporated into such formulations {or similar formulations) at the concentration

ranges indicated above for non-anionic bicactive agents generally,
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WHAT IS CLAIMED IS:

(€]

1. A composition, CoOmprising:
i.  apolyethylene oxide-polypropylene oxide block polymer surfactant of the formula:
HO——(CH,CH,0H),—(CHCH,0),—(CH,CH,0),—H

CHs |
where “x” represents the average number of polycthylene oxide units and is an
10 integer of from 10 to 100; “v” represents the average number of polypropylenc oxide
units and is an integer of less than or equal to 30; and the ratio of “x” 10 “y” is no
greater than about 4:1;
i,  one or more non-anionic bioactive agents having a log P of greater than about 2; and

tit.  at least onc orally acceptable solvent.

Y
(@]

2. The compositions according to Claim | wherein x is an integer of from 10 to 80.

[F)

The compositions according to Claim 2 wherein x is an integer of from 16 to 80.

20 4. The compositions according to Claim | wherein v is an integer of from 16 to 30.

5. The compositions according to Claim 1 wherein the ratio of “x” to *v” 18 no greater than
& &

about 3:1.

L, %9

25 6. The compositions according to Claim 5 wherein the ratio of “x” to *y” is no greater than

about 2.8:1.

~

The composition according to Claim 6 wherein the ration of “x” to “v” 18 about 2.7:1.
P g 3

[ se, 9

30 8. The composition according to Claim 6 whercin the ration of “xX” to “y” is about 1:1.

29
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The compositions according to Claim 1 wherein the poloxamer is selected from the group

consisting of poloxamer 10&, poloxamer 188 or mixtures thercof,

The compositions according to Claim 9 wherein the poloxamer is poloxamer 188.

The compositions according to Claim | wherein the one or more non-anionic bioactive
agent is a bioactive essential oil.

The compositions according to Claim 11 wherein the bioactive essential oil 1s selected
from the group consisting of thymol, eucalyptol, menthol, methy! salicvlate and mixtures

thereof.

The compositions according to Claim 12 wherein the bioactive essential oil is a mixture

of thymol, cucalyptol, menthol and methyl salicylate.

The composition according to Claira | wherein the composition is essentially free of Cs-

C4 monohydric alcohols.

The composition according to Clairo 14 wherein the composition 18 free of Cp-Cy

monochydric alcohols,

The composition according to Claim | whercin the composition is an oral composition.

A method of treating plaque, gingivitis, gum discasc or oral malodor, comprising the step
of applying to the tissues of the oral cavity of a mammal in need of such treatment an
amount of the composition of claim | cffective to reduce symptoms associated with

plague, gingivitis, gum discase or oral malodor.

BN
S0
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18. A method for reducing the number of oral microorganisms responsible for plague,
gingivitis, gum discase or oral malodor, comprising the step of applying to the tissues of
the oral cavity of a mammal having such microorganisms an amount of the composition

of claim | effective to reduce the number of such oral microorganisms.

9

9. The method of claim 18 wherein application of the composition results in an M-factor of

greater than about 0.5,
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