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ORAL CARE COMPOSITHONS HAVING HIGH "i«’iﬁ"A"lf‘ﬁER- { ONTENT AND MICRO
ROBUSTNESS

BAUKGROUND

{001} Oral care compositions, such as oral care compositions comprising water, may be
susceptible to bacterial growth. A h Agh water content fosters the growth of bacteria in an oral
care composstion, and consequemtly shortens the shelf-hie of the composition, resuling m
consumer dissatisfaction. Therefore, oral care compositions comprising a high water content may
aldehydes, methylparaben, and propyviparaben.

0002} Additionally, many oral care compositions may comprise expensive mgredients, such as
ingredients that are naterally occwring and may be limited in the environment. One such
ingredient 13 carrageenan, which 18 a thickening agent that may be extracted from rad seaweads.
Therefore, an oral care ¢ CIPOSHION COMPrismg a high content of carrageenan as a thickening
agent may be expensive to manufacture, and it may be desirable from a cost standpoint to
formulate composttions compnising suitable altemabive ingredients.

180031 Water, of course, is a cost-effective mgredient, and therefore maxinuzing its content in an
oral care composition’s formulation may decrease the cost associated with producing that
formudation, as the content of other, more expensive, mmgredients may consequently by replaced
by the increased water content. Accordingly, it is desirable to increase the water content of a

composition without adversely affecting the composition’s micro robustness, or ability to inhibit

bacterial growth. Furthermore, it is desirable to increase the water content of a composition
without the need to mcorporate additional preservative ingredients mto the formulation,

{004} Arriving at the deal water content, however, can be complicated when formulating oral
care compositions. Reducing the level of water, and optionally replacing some or all of the
remnoved water with a hwnectant, for example, may create problems m obltammng acceptable

splvent, 1s removed, conventional thickening agents, such as carboxymethvicellulose, tend to gel
up madequately. Such formulations have been shown to exhibit progressive thickenmg over
time, which prolongs the time periad to reach a rheological steady state, or even prevents the

dentifrice from reaching a rheological steady state altogether. It a formulation routinely ncreases



CA 02969318 2017-05-30

WO 2016/099499 PCT/US2014/071043

m viscosity over tme, dispensing of the formulaton will become difficult, which will likely
10005] One method known in the art for increasing the water content while improving micro
robustness mvolves the addition of water soluble stannous 1ons to an oral care composition. The
stappous ions may be chosen from the group consisting of stannous chloride, stannous

pvrophosphate, stannous formaate, stannous acetate, stannous gluconate, stannous lactate,

givoxide, and mixtures thereof. Stannous ions, however, such as SnCl;, may be astringent
compounds having a poor taste that would be anpleasant to a consumer.

[006] Accordingly, it is desirable to formulate an oral care composition that 18 cost-gfficient,
has a high water content, desirable rheological properties, and mainfains high micro robusiness

while being free of stannoas 1ons.

7] Disclosed beren 13 a composition, such as an oral care composition, having a high water
content and comprising sorbitol and a thickenmmg system chosen from carrageenan and a
combination of xanthan and carboxymethyl celhdlose {CMC). The oral care composition may be

~

a gel or paste. In certain embodiments, the composition s free of glveerm. In certain
have a Micro Robusiness Index {MRI) of greater than abeout §.75, such as greater than about
(3.80, greater than about 0.85, greagter than about 0.90, greater than about 95, or equal to about
P In certain embodiments, the composiion may comprise at least about 40% fotal formula
water, such as at least about 45% total formula water, at least about 47% total formula water, at
least about 30% fotal formuda waler, at least about 329% total formula water, at least about 55%
total formula water, or at least about 60% total formula water, In certain exemplary
cmbodiments, the oral care composition may comprise at least about 20% sorbitol.

10008} In certain embodiments, the oral care composition may be a whitening composition. Such
whitening composition may comprise at least one abrasive, such as, for example, from gbout
1% to about 50%s of a silica abrasive, such as about 15%6 to about 30% or about 20% of a silica
abrastve. In certain embodiments, the composition disclosed herein comprises more than about

10% stlica abrasive, sach as more than about 12% or more than about 13% silica abrasive.
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0009 Also disclosed herein are methods for cleaning the surface of a tooth compni sing applying
system chosen fromm carrageenan and a combination of xanthan and carboxymethyl cellulose
(CMC), wherein the composition 15 substantially free of glvcermn and substantially free of
stannous 1ons, and wherem the composttion has an MR of greatey than about (.75

600 10] Further areas of applicability of the present invention will become apparent from
the detarded description provided heremalfter. It should be understood that the detatled

description and specific examples, while indicating the preferred embodiment of the wmvention,

myeniion.
DETAILED DESCRIPTION

[60011] The tollowing description of the preferred embodiments 15 merely exemplary in
nature and is m no way mtended o himit the wyvention, s apphication, or uses.

100012} As used throughout, ranges are uysed as shorthand for describing each and every
value that 15 within the range. Any value within the range can be selected as the termumnus of the
range. In addition, all references cited herem are hereby incorporated by referenced in thew
entireties. In the event of a conflict in a definition in the present disclosure and that of a cited
reference, the present disclosure controls,

00013} Unless otherwise specified, all percentages and amounis expressed herein and
elsewhere i the specification should be understood o refer to percentages by weight. The
amounts given are based on the active weight of the material,

160014} insclosed heremn are oral care compositions comprismg at least about 40% total
tormula water, sorbitol, and a thickeming system chosen from carrageenan and a combmation of
xanthan and carboxymethyl cellulose, wherein the oral care compositions are substantially free
of gi}fcefiﬁ., substantially free of water-soluble stannous ions, and have a Micro Robustness Index
of at least about 8.75. In certain embodiments, the oral care compositions disclosed herem are
freg of antibactenial agents. In certain embodiments, the oral care compositions disclosed herein
are frec of preservatives.

11001 5] The compositions disclosed heremn bave a total formula water content of at least
about 40%, such as at least about 45%, at least about 47% total formula water, at keast about 30%

-

total formula water, at least about 32% total formuda water, at least about 553% water, or at least

ol
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about 6(%% total formula water. As used heremn, “total forniula water™ refers to the total content
of water, mclading any free water added and all water comtained m any mgredients. As one
skitled m the art would appreciate, water may be found in added mgredients. For example,
accordimyg to certain embodiments, sorbitel mav be added to compositions of the vention, such
as, for example, at least about 20% sorbitol. In certain embodiments wherem sorbitol 185 added to
compositions of the mvention, it may be added as raw material, for example a raw material that
18 present as a 70% sorbitol solution. Accordingly, in a 70% sorbitol solution, about 30% of the
sorbitol solution may comprise water that contributes o the total formula water of the
composition. Therefore, i certam embodiments, less than about 409% free water may be added to
a composition according to the invention, but when additional mgredients are added, such as, for
exampie, at least about 20% of a 70% sorbitol solunien, the total formula water of the
composition may then increase 1o at least about 40%. Purely by way of tlustration, a formulation
may comprise about 35% free water amd gbout 25% of @ 70% sorbitol solution {i.e., about 7.3%
water). Assaming no other mygredients in the formulation comtain water, sach a formulation
would comntain about 42.5% total foranla water {35% + 7.5%).

160016] in addition to at least about 40% total formula water, the oral care compositions
discliosed heremn comprise sorbitol as a humectant. A humectant may be useful, for example, 10
prevent hardening of a toothpaste or gel upon exposure to air. In centamm exemplary
embodiments, the sorbitol 15 a 70% sorbitol solution. The sorbitol miay be present m the
compostiion in gn amount of at least about 20%, such as at least about 22%, at least about 34%,
at least about 253%, at least about 30%, or at least about 35%. It is understood that, as used
herein, if a composition compnses an anwount of sorbitol, such as at least about 20% sorbitol, the
sorbitol may be present as a raw malerial rather than pure sorbitol Accordmgly, for a
compostiion comprising at feast about 20% sorbitol, in certam exemplary embodiments wherem
the sorbitol 18 a 70% sorbitol solution, approximately 30% of the sorbitol may comprise water,
and the sorbitol raw material may also comprise a percemtage of other, non-sorbitol impurities,
Accordingly, the amouant of pure sorbitol in the composition may, in certam cmbodunents, be at
least about 3%, such as at least about 6%, at feast about 8%, at least about 109, or at least about
12%. The composition may further comprise at least one humectant in addition o sorbitel. Any
oraliy-acceptable humectant may be used, mcluding, for example, xyiol, propyviene glvceols,

polypropviene giveols, and polvethylene glyvcols {PEGS), such as PEG 600
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[00017] In certain embodiments, the oral care composittons  disclosed  herein are

substantially free of giycernm as a humectant. As used herein, the term “sobstantially free of
giveersy” means about §% by weight of glyvcenn or an amount of glycerin that 13 so low as to not
have a reasonable chemical effect on the formulation.
{ﬁi MY 18] The oral care ¢ {f};t‘i}pi‘ﬁiﬁ ons disclosed herein .%‘111‘1*}1&1' comprise at least one
thickening system. The thickening system may be useful, iz pant, o give a desired const stenc}f
and/or mouth feel 1o the composition. Any orally-acceptable thickenming agent may be used in t
thickening system, mcluding, for example, carbomers, alse known as carboxyvinyl pai}mwraﬁ
carrageenans, also known as Irish moss, cellulosic paiymers such as hzs-*&roxye:th}-*'i. cellulose,
mentioned inchude natural gums such as karaya, xanthan, gum arabic and traga{:anth collntdal
magnesnmm aluminam silicate, collowdal silica, alginates, bentonite and other natural clavs and
syithetic inorganic clavs, and the ike. At least one additional thickening agent may be ¢ ptﬁ onally
present in the composition i a total amount rangmg from abowut 0.01% to about 139, such as
from about 8.1% to about 10%, or from (0.2% to about 5%. by weight of the composition. In one
csmbodiment, the at least one thickentng svsiem comprises carrageenan. In one embodiment, the
at least one thuckenmg svystem comprises a combuanation of UMC presemt in an amount of about
0.6% about xanthan present in amowt of about 8.65%.
[{601319] As one skilled n the art would recognize, properties of CMC may depend on the
chain fength of s cellulose backbone structure. Accordingly, m certain embodunents, use may
be made of CMC comprising a backbone ranging from 8 to 12 cellulose units, such as 8 cellulose
anits {CMOB), 9 cellulose units (CMOD), or 12 cellulose units (CMOU 12} OMC may be present in
the oral care composifions disclosed herem m an amount ranging from about 0.1% to about
1.0%, such as about 8.1 % to about 8.7%, or about 0.2% to about 0.65%.
|60020] The xanthan gom 1s polysacchande having a molecular weight of about 1,000,000
to abot 10,000,000, Xanthan has a pomary structure consisting of regular repeating unsts, each
contannng five sagars: two glucose, two mannose, and one glucuronic acid. The main chain 18
bl up of f-D-glucose wuts linked through the I+ and d-positions, 1.e, a chemical stracture same
cellulose. A three-sugar side chain is hinked to the 3-position of every other glucose residue m
the main cham. About half of the fermmnal D-mannose residues contam a pyruvic acud residue

linked to the 4- and 6-positions. Xanthan may be present in the oral care composttions disclosed

A



CA 02969318 2017-05-30

WO 2016/099499 PCT/US2014/071043

herein in an amount idﬂﬂ’mﬂ’ ﬁom about 194 s O &hﬁut 1.0%, such as about 0.1 % 1o about O 7%,
or about 0.2% to about (1.6%.
10002 1] in certain embadimsms} the at least one t‘-}%z'iak_&rz.in & 3}?5.-‘;&;*;3 c@-mprisess

;i@"i.au} k‘;ﬁ_pﬁ-aw and lambda-type carrageenan. The at least one carrageenan may be present i the

X

oral care composition in an amount ranging from about 0.01% to about 5.0%, such as from about

.05 % to 1.1%, by weight. In certam embodiments, the oral care composition discliosed herem is

substantially free of carrageenan.
100022} in general, 1t 18 known that increasmg the water content in a formulation decreases

the micro robustness, 7., susceptibility to nucrobial attack. A Micro Robustness Index {(MRI)
may be calculated to mdicate the efficacy of the formulabion &t deterring microbial
contamination. For the purposes of the present disclosure, a g:mmms.itiml is considered to have
adequate mucro robustness if the MRI 13 at least about 0,75 In cerntamn embodiments disclosed
heretn, the composttion has an MRI ranging from about 1.0 to about 0.75, such as, for example,

from about 0.95 1o about .80, or from about 0.90 1o about 0.85. In certain embodiments, the

MRI 15 greater than about 0,73, such as greater than about 0.80, greater than about 0.85, greater

than about .90, greater than about (.95, or 15 equal 1o about 1.0

00023] in order 1o assess the MRI of a composition, a sample of the composition may
challenged with a certam quantity of various bactenia. For example, i certain embodients, a
sgmpie formulation may be exposed to micreorgamisns mcluding the following: Surkhalderia
CEPACT, Enterobacter cloacae, Escherichia coli; Klebsiella oxyioce, Kiebsielle prewmoniae;
Servatia marcescens, Providencia retigeri, Pseudomonas aeruginosa, FPseudomonas maida;
Saphviococcus aurens, and Stapfnviococcus saprophyviicas. The MRI may be calculated from a
bacteria kill log that is measured at various time pomts {e.g., 4, 6, and 24 hours} over a 24 hour
pertod. The maxumum kil wonld be & 7 log reduction; therefore, the maximum area under the
curve (AUC) would be 148 {7 x 24}, Accordingly, an AUC of 148 i3 given an index of 100, The
MRI 15 the ratio between the mdex of the AUC of the sample composition and the benchmark
mdex of 100, An MRI of 1.0 mdicales that the two AUC are the same. The higher the MR], the
greater the micro robusiness of the formulation; to the contrary, the lower the MR, the lower the

micro robusiness of the formudation. It has been observed that a composition exhibiting an MR
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lower than about (.75 may exhibit negative microbial issues, for example at the manufacturing
level.

100024} in certain embodiments disclosed berein, the oral care compositions may be
substantially free of water-soluble stannous 1ons, while stll maintaining an MRI value of at least
about (.75, For example, i certain embodiments, the oral care composition disclosed herein 15
substantially free of water-soluble stannous 1ons and has an MRI of at least about 080, at least
about 085, at least about 0.90, at least about 0.95, or equal to 1.0 Although it is known that
stannous 1ons may mmpart nucre robustness to a composition, they also may be astringent
compounds havig a poor taste, and thus are commercaally undeswmable. Accordmgly, m
embodiments of the invention, the oral care composition is substantially free of stannous ions
chosen, for example, from stannous chiornide, stannous pyrophosphate, stannous  formate,
stannous acetate, stannous gluconate, stannous lactate, stanpous tartrate, stannous oxalate,

stannous malonate, stannous ¢itrate, stannous ethvlene glyoxide, and mixtures thereof. As used
weight of water-soluble stannous ions m the composiion or that the amount of water-soluble
stannous 10ns 18 50 low 4s to not have a reasonable chemical eftect on the composition.

10002 5] in certamn embodiments disclosed herein, the oral care compositions may turther
scrubbing the external surfaces of the teeth m order to remove organic biofilm, or pellicle,
formed by salivary protemns, bactena, and bactenal byproducts. Pelbicle may also be stamed and
discolored by foods, drinks, tobacco smoke, and bacteria. Such physical removal of the stained
peliicle s a sunple and effective mecans of removing the undesirable surface staimng and
discoloration, and thereby effectively whitemng {eeth surfaces. Farther, such physical removal of
the petlicle also removes plague bactena on the pellicle swrface, thereby nunimmizing the potential
tor gingivitis, perodontitis, and canes formation. Accordmgiy, abrasives may be desirable m an
oral care composition for thewr whitening and oral care effects. However, oral care compositions
should not have such high concentrations of abrastves that damage 1o the enamel or fissue may
result. As such, 1t 18 desirable o develop oral care compositions o optinnze the cleanmng and
whitening effects, while minimizing any potential abrasiveness damage. Preferably, such oral
compositions should have a agh pellicle cleaning ratio (PCR), but a low degree of dental

abrasion, which 18 measwred as radicactive dental abrasion (RDA). In certain exemplary
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embodiments, the oral care compositions disclosed herem may be characterized by a PCR value

about 123, or less than about 120

60026] Anv orally acceptable abrasive can be used, but tvpe, Hineness {particie size) and
amowtt of abrasive should be selected so that tooth enamel 15 not excessively abraded 1 normal
use of the composition. Suitable abrasives include without fmutation silica, for example m the
torm of sihica gel, hvdrated sithica or precipitated silica, precipitated calcium carbonate, alununa,
msoiuble phosphates, resinous abrasives such as urea-formaldehvde condensation products and
the hike. Among msoluble phosphates useful as  abrasives  are  orthophosphates,
polvmetaphosphates and pyrophosphates. Hlustrative examples are dicalciom orthophosphate
dihydrate, calcium pyrophosphate, P-calerum pyrophosphate, micgiciom phosphate, calctum
polymetaphosphate and msoluble sodnan polvmetaphosphate. The at least one abrasive may be
present in an abrasive effective total amount, such as an amount ranging fram abont 3% 1o about
70%, for example about 10% to gbout 50% or about 5% to about 30% by wetght of the
composittion. In certam embodiments, the abrasive 15 a silica abrasive present m an amount of
about 20%. Average particle size of an abrasive, if present, generally ranges from about 0.1 gm
to about 30 pm, for example about 1 ym to about 20 yum or about 5§ uny fo about 15 um.

[O027] Other gdditonal mgredients mayv be added to the oral care composttion as desirad.
Among potential additional ingredients for inclusion into compositions disclosed berein, mention
may be of, tor example, whiteners and bleaching agents, antimicrobiats, bicarbonate salts, pH
moditymg agents, foam modulaiors, viscosity modifiers, surfactants, sweeteners, flavorants, and
colorants.

|60028] The composttions disclosed heretn may further comprise at least one tooth
whitening or tooth bleaching agent. Suitable tooth whitening and bleaching agents may mclude
at least one ot peroxades, metal chdorites, and persuifates. Peroxides may wclade at least one of
hvdroperoxides, hyvdrogen peroxide, peroxides of alkali and alkaline earth metals, orgamc peroxy
compounds, and peroxy acids. Peroxides of alkali and alkaline earth metals include lithium
peroxide, potassin peroxide, sodinm peroxide, magnesium peroxide, caleium peroxide. barium

peroxide, and nuxtures thereof. Other peroxides include perborate, urea peroxide, and mixtures
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thereof Suitable metal chlorites may include calcium chlorite, bariwm chlorite, magnesium
chlonte, lithnan chiorite, sodam chlonte, and potassium chlonte. In certaim embodiments, tooth
whitening or tooth bleaching mgredients may be added n effective amounts, sach as from about
1% to about 20% by weight based on the total weight of the composition.

10291 in certam embodmments, the oral care compositions disclosed herem may forther
comprise at least one antimicrobial agent. Exemplary antimicrobial agents mayv include zine
citrate, zine oxide, stanmnous chionde, tetrabvdrocurcunun, cetylpyndinium chlonde and
triclosan. In certain emboduments, for example, at least one antimicrobial agent may be present
g compositton at a concentration ranging from about 0.025 ppm to about 100 ppm. Vanous
compositions also contain compounds or components with antibacterial properties, for example

to reduce the formation of plague on the toath surfaces.

100036} in certain embodiments, at least one bicarbonate salt may be added to the oral
care composttions disclosed herein, At least one bicarbonate salt may be usefyl to mpart a
"clean feel” to teeth and gums due to effervescence and release of carbon dioxide. Any orally
acceptable bicarbonate can be used, mchuding without limitation alkali metal bicarbonates, such
as sodiumn and potassnum bicarbonates, anwunomium bicarbonate and the like. One or more
bicarbonate salts are optionally present in a total amount ranging from about 8.1%6 to about 30%,
such as about 1% to about 20%, by weight of the composition.

{003 1] In certain embodunents, the composition comprises at least one pH modifying

zents 10 raise

e

agent, pH meditving agents may wclude aodifying sgents to lower pH, basitymg a
pH, and baffering agents to control pH within a desired ra nge. For example, one or more
compounds selected from aciditving, basitymg and butfening agents can be included. Any orally
acceptable pH modifyimg agent can be used, including without imutation carboxyhe, phosphoric
and sulfonic acids, acid salts {(such as monosodium citrate, disodivam citrate, and monosodium
malate), atkall metal bhvdroxades soch as sodium hvdroxade, carbonates such as sodnsm
carbonate, bicarbonates, sesquicarbonates, borates, silicates, phosphates {such as monosodium
phosphate, frisodnun phosphate, and pyrophosphate salts), imidazole and the like. The at least
one pH moditving agent may be optionally preseat i a total amount effective o mamtam the
composition in an orally acceptable pH range.

160032} in ceriain embodiments, the compositions disclosed herein may further comprise

at feast one foam moduiator. At least one foam modulator mayv be usetul o mcrease the amount,

9
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thickness, or stability of foam geserated by the composition upon agitation. Any orally
acceptable foam modulator can be used, including for example polyethylene glycols (PEGs), also

-

known as polyvoxvethyienes. High molecular weight PEGs are suitable, meluding those having an

average molecular weight ranging from about 200,000 to about

about 50 000 to about 5.000.000. or about 1.000.0600 {0 about 2500 000, At least one foam

0006 000, such as tor example

modulator may be present in the oral care composition in a fotal amount ranging from about
weight of the composition.

3. in certat embodiments, the compositions disclosed herein may further comprise
at least one viscosity modifier. At least one viscosity modifier may be useful for example to
whibit settiing or separation of myredients or to promate redispersibibity upon agitation of a
Hgued composition. Any orally acceptable viscosity modifier can be used, mcluding for example
mineral oil, petrolatum, clays and organomoditied clays, silica and the hike. The at least one
viscosty modifier may be optionally present m the oral care composition m a total amoant
ranging from about 0.01% to about 10%, such as from about 0.19%6 to about 5%, by weight of the
COMPOSHIN.

100034} in certain embodunents, the oral care compositions disclosed herem comprises at
least one surfactant. At least one surfactant may be useful to mmprove the compatibility of the
other components of the composition and thereby provide enhanced stability, to help in cleaning
the dental surface through detergency, and 1o provide foam upon agiation, for example durmg
brashing with oral care compositions as disclosed berein Am orally acceptable surfactant, most
of whichl are anionic, nonionic or amphotenic, can be used. Suitable amonic surtactants mclude
without fimutation water-soluble salts of Ceap alkyl sulfates, sultonated monoglycerides of Caan
tatty actds, sarcosinates, tanrates and the hike. Hlustrative examples of these and other classes
mciude sodimm  laonryl sulfate, sodiwm coconut monoghveeride sulfonate, soduun  lawrv
sarcostiate, sodmm lauryl isoethionate, sodiwm laureth carboxyvlate, and sodmwm dodecyl
benzenesultonate.  Sutlable nomiomic surtactants mclude without hmttatton  poloxamers,
polvoxvethviene sorbitan esters, fatty alcobol ethoxy lates, alkviphenol ethoxylates, tettiary
aming oxides, teriary phosphine oxides, dialkyl sulfoxides and the like. Suitable amphoteric
surfactants include without limitation derivatives of Cs.xo aliphatic secondary and tertiary amines

having an amonic group such as carboxylate, sulfate, sulfonate, phosphate or phosphonate.

10
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Examples  include  cocoamidopropyl  betaine,  Nealkvidiamino ethylglyomes  {N-
laurviammoethylglyvene, Nemynistyldiethvlglvene, etel), Nealkvl-N-carboxymethylanmumonnam
betaine, 2-alkvi-1-hydroxvethyhimidazoling betaine sodium and lawryidimethylaminoacetic acid
betaine. The at least one surfactant may be present in the oral care composiiion in a total amount
rangmng from about 0.01% 1o aboul 10%, such as from about 0.05% 1o about 3%, or from about
.1% to about 2%, by weight of the composition.

|60035] in certain embodiments, the oral care compositions disclosed heremn further
comprise at least one swesetener, useful for example to enhance taste of the composition. Any
orally acceptable natural or artihictal sweetener can be used, mcluding without hmittatton
dextrose, sucrose, maltose, dextrin, dried mvert sugar, mannose, xviose, nbose, fructose,
levulose, galactose, corn svrup (nchuding bigh fructose comn syrup and corn svrup sobds),
partially hydrolvzed starch, hydrogenated starch hvdrolysate, sorbitol, mannitol, xylitol, maltstol,
isomall, acesultame potassiwn, gilyevrrhizin, pertllantine, thaumatin, aspartame, neotame,
saccharin and salts thereof, dipeptide-based mtense sweeteners, cyvclamates and the hike. The at
least one sweeteners may be present in the oral care composition i a total amount depending on
the particular sweelener or sweeteners selected, but typically may range from gbout 0.003% to
about 3% by weight of the composition.

00036} in certamn embodiments, the oral care compositions disclosed herem further
comprise at least one flavorant, useful for example to enbance taste of the composition. Any
orglly acceptabie natural or synthetic Havorgnt can be used, meluding without himitation vaniiling
sage, marjoram, parsley oil, spearmint oil, cionamon oil, oif of wintergreen (methylsalicylate),
peppernitig oi, clove oil, bay o, amse oil, eucalyptus oif, curus oils, frint oils and essences
meluding those derived from lemon, orange, lime, grapefrai, apricot, banana, grape, apple,
strawberry, cherry, pmeapple, etc., bean- and nut-derived flavors such as coffee, cocoa, cola,
peanut, abmond, eic., adsorbed and encapsulated fiavorants and the hike. Also enconpassed
within flavorants herein are mngredients that provide fragrance andior other sensory effect m the
mouth, ncluding cooling or warming ettects. Such mgredients slustratively mclude menthol,
menthvl acetate, menthyl lactate, campbor, eucalyptus oil, eucalyptel, anethole, engenol, cassia,
osanone, o-irisong, propenyl puaiethol, thvmol, linalool, benzaldehyde, cinnamaldehyde, N-
ethyl-p-menthan-3~carboxamine,  N.2 3-trimethvi-2-isopropvibutanamide,  3-{1-menthoxy)-

propane-1,2-diol, cinnamaldehyde glveerol acetal {CGA), menthone glveerol acetal (MGA} and
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the like. The at least one ) avorant may he present in the oral care composition n a tola | amount
rangmg from about 8.01% to about 5%, such as from about 0.1% to about 2.5%, by weight of the
composition.

1000371 in certain embodiments, the oral care compositions disclosed herem further
comprise at least one colorant. Colorants may include prgments, dves, lakes, sirips and agents
mmparting a particalar luster or reflectivity such as pearhing agents. A colorant can serve a
mimber of fanctions, mcludmg, for example, to provide a whie or hght-colored coating on a
dental surface, to act as an dicator of locations on a dental surface that have been effectively
contacted by the composition, and/or 1o modity appearance, m particular color and/or opacity, of
the composition to enhance attractiveness o the consumer. Any orallv-acceptable coloramt can
be used, imcluding without hmutation talc, mica, magnesium carbonate, calcmum carbonate,
magnestm stlicate, magnesiom aluminum sthicate, sihiea, titanmum dioxade, 2me oxade, red,
yellow, brown and black iron oxides, ferric ammonium ferrocyanide, manganese violet,
ulramarine, titanaied vuca, bismuth oxvcehlonde and the ke, The at least one colorant may be
present i the oral care composition in a8 total amount ranging from about §.001% to about 20%.,
such as trom about 0.01% {o about 10%, or from about 0.1% {0 about $%, by weight of the
composiiion.

HO003R] Oral care composiions mav also be formulated with addibonal optional
mgredients, such as, for example anticaries agents, antibacterial agents, anticalculus, tartar
control agents, anti-plague agents, bregth freshening agents, anti-inflammatory agents, enzymes,
vitamins, and anti-adbesion agents.

00039} in certan embodiments, the oral care composttions disclosed herein may turther
comprise at least one anhcaries agent, such as an oratly acceplable source of fluonde tons.
Suitable sources of fluoride ions mclude fluoride, monotiuvorophosphate and fluorosiicate salts,
as well as amune fluonides, mclading olaflur (N-octadecvltrimethylendiamune-N N N'-tris(2-
cthanob)-dibydrofiuonde). As an anticaries agent, at least one Huonide-releasing salt may be
present moan amount providing a total of about 100 1o about 20,000 ppm, such as about 200 o
about S,040 ppm, or aboul 3 to abouwt 2,500 ppm, fluonde tons. Where sodiom fluonde or
monofluorophosphate is the sole fluoride-releasing salt present, an exemplary amount ranging
from about §.01% 1o about 5%, such as from about §.05% to about 19 or about 0.1% to about

0.5%, sodium flnonde by weight may be present in the oral care composition.
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[00040] In certain embodiments, the oral care compositions disclosed herein do not
comprise any antibactenial agents. Nevertheless, 1 certam embodiments, 1t may be possible for
an oral care composition as disclosed herein to comprise at least one antibactenal agent. Such
anttbactersal agents may mclude, for example, halogenated diphenviether compounds, cetyl
pyrichimam chlonde, polyphenols, phenolic compounds, stannous 1ons, zme 1ons, and the hke. A
non-limiting example of a halogenated diphenylether compound 1s tnclosan.

100041 In certamn embodiments, the oral care compositions disclosed heremn do compnise
any preservative agents. Nevertheless, i certam embodiments, i may be possible for an oral
care composition as disclosed herem to comprise at least one preservative agent. Such

preservative  agents may include, for example, parabens such as methyiparaben and

propyiparaben.

100042} in certamn embodiments, the oral care compositions disclosed herein further
comprise at least one orallv-acceptable anticalculus agent. Suttable anticalculus agents may
mchide withoot himitation phosphates and polyphosphates {(for example pyrophosphates),
polvaminopropanesulfonic  acid (AMPS), zine citrate  tribydrate, polvpeptides such as
polvaspariic  and  polyvelutanmuc  acids,  polvolehin  sulfonaies,  polvoletin phosphates,
diphosphonates  such  as  arzacvcloalkane-2 2-diphosphonates  {e.g., azacvcioheptane-2.2-
diphosphonic acid), Ne-methvl azacyclopentane-2 3-diphosphomie acid, ethane~i-hydroxy-1,1-
diphosphonic acid (EHDP) and ethane-1-anuno-1,1-diphosphonate, phosphonoatkane carboxyhic
acids and salts of any of these agents, for example their alkali metal and ammontum salts. Useful
imorganic phosphate and polyphosphate salts illustratively include monobasic, dibasic and
tribasie sodium phosphates, sedium tripolvphosphate, tetrapotyphosphate, mono-, di-, - and
tetrasodium pyrophosphates, disodium dihydrogen pyrophosphate, sodiam  trametaphosphate,
sodium  hexametaphosphate and the like, wherem sodiwm can optionally be replaced by
polymaers. The antonic polycarboxyiate polvmers contamn carboxyl groups on 8 carbon backbone
and iclude polymers or copolvimers of acrvlic aad, methacryvlic, and maleic anhydnde, Non-
Lmiting examples mciude polyvinyl methyl ether/maleic anhvdride (PVME/MA) copolvmers,
such as those available under the G8’.1}jti"r&‘3£;’rﬁ brand from ISP, Still other useful anticaleulus agents
may include sequestermg agents, such as hydroxyearboxylic acids meluding citrie, fumarie,

mahic, ghataric and oxalic acids amd saits thereof, and ammopolvcearboxviic acids such as
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ethylenediaminetetraacetic acid (EDTA}. The at least one anticalculus agent may be present in
the oral care composition m an anticalculos effective total amount, which may, for example,
range from about 0.01% to about 50%, such as from about 0.053% to about 25% or from about
0.1% to about 15% by weight of the composition.

064 3] In certain embodiments, the oral care compositions disclosed herein may further
comprise at least one orally-acceptable zinc 1on source useful, for example, as an anticalenlus or

breath~-treshening agent. Sustable zine 1on sources include wathout himitation zine acetate, zinc

citrate, zinc gluconate, zmce glycinate, zme oxide, zme sulfate, sodium zine eitrate and the hike.

k!l‘

ranging from about 0.803% o about 3%, such as from about 0.1%: to about 1%, by weight of the

COMPOSHION.

100044} in certamn embodiments, the oral care compositions disclosed herein further

comprise at least one orally-acceptable bregth-freshening agent in g breath-freshening effective

ot o

total amount. Switable breath-freshening agents include without Iimutation zimc salts, sach as zing
gluconate, zine citrate and zine chiorite, g-1onone and the hike.
[600435] in certain embodiments, the oral care compositions may further comprise at least

one orally acceptable antiplaque agent, wcludmng plagque disvupling agent, present in an

copper, magnesium and strontium salts, dumethicone copolvols such as cetyl dimethicone
copoivel,  papain, glucoamylase, glucose oxidase, wrea, calotum  factate,  caloium
elveerophosphate, strontium polvacrylates and chelating agents sach as citric and tartaric acids
and alkali metal salts thercot

LHHIELY in certamn embodiments, the oral care compositions disclosed herem further
comprise at least one orally-acceptable anti-inflammatory agent i an anti-inflammatory effective
total armnount. Switable anti-inflammatory agents melade without Hnutation steroidal agents such
as flucinolone and bydrocortisone, and nonstercidal agents {(NSAIDs) such as ketorolae,
ttarhiprofen, ibuprofen, naproxen, tndomethacin, diclotenac, etodolac, indomethacm, sulindac,
folmietin, ketoproten, fenoprofen, piroxicam, nabumetone, aspmn, diflunssal, meciofenamate,
mefenamic acid, oxvphenbutazone and phenylbutazone.

160047} in certam embodiments, oral care composiions disclosed heremn may further

comprise other ingradients such as enzymes, vitamins and anti-adhesion agents. Enzvmes such as

14
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proteases can be added for anti-stain and other effects. Non-limiting -a%x.amj;ﬂ?e& of vitaming
mclude vitanun €, vitamin E and analogs thereot, vitamin B3, and fobe aad
embodiments, the vitamins may have antioxidant propertigs. Anti-adhesion agents may mclude

solbrol, ficin, and guoram sensing mhibitors.

EXAMPLENS
Comparafive Examples 1-3
100048} Comparative sample compositions 1-3 were prepared. In addition to water,
Comparative Sample 1 comprised, aner alia, glycerm, sorbitol, xanthan and CMOUS, and had an
MRT of (.88,
[60049] Comparative Sample 2 comprised, iarer alia, alyveenn, sorbitol, and carrageenan,
and had and MRI of .63, Comparative Samples 3-5 comprised, infer alic, varying amounts of
glveerin and water, sorbitol, xanthan, and carragesnan. Comparative Samples 3-3 reported MR
values of .60, 0.64, and 1.0, respectively. The formulations of Comparative Samples 1-5 are
described in detail in Table |, below,

3

60050 None of Comparative Samples 2, 3, or 4 had an MRI value greater than 075

Although Comparative Samples I and 5 had MRI values greater than .75, both samples
contamed glveenn and relatively low amounts of total tormula water (eg., relatively low
amouants of 70% solution sorbiiol).

Table {

G8.0-101% H ?ﬁ? ﬂé’"&- | 4?.3*}"&3 .§ .3' ,‘ l 9%& 14.73% 17.67%
Kosher 5
Ghyveernin —
USP and EP

Sorbitol - 6.00% | 6.00% 6.00% 6.00% | 6.00%
Non ~cry‘stz‘ii - :
/ U Yo Soiution

, F’i“ (} 600 ' P50 ' 1.50% 1.50% 1.50% 1.50%
Synthetic 20.00% 2000% | 20.00% 2000% | 20.00%
Amorphous f f

Nihics
' {Svlodent
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Synthetic
Amorphous
ppt Sthea -
thiickener
Sodium
bicarbonate -
powdered
Pearl Mmt
Flavor

G5% Sodium

TO00% | 6.00%

1.99% 1.99%

Lauryl Sulfate
granules

(arraggenan

- Xanthan
CMCS

....................................................................................................................................................................................................................................................

Titaniuym
dioxide

Sodium
flouride
Sodium
saccharin
Amorphous
silica blue

...................................................................................................................................................................................................................................................

Puritied water
Total formula
water

.:7}«-'?{ RI

00051 The samples were each subjected to a Micro Robusiness Test, which 15 a
challenge test to assess the antumicrobigl efficacy of a compound or compounds ggamst a group
of microorganisins. The nucroorgamisms include the following: Bwrhholderia  cepacia;
Frterobacter cloacae, fscherichia coll, Klebsielia oxyvioca, Kiebsiella preumoniae;, Servatia
marcesceny;  Providencia  rettgert; Psesdomonas  aeruginosa,  Psewdomanas  putida;
Sia pf:rwawcms anrens, and %fuphahmm,m m;:rwpﬁmmcx \m‘npleu were challenged 3 tumes at

24 hours, ahiquots were tested to measure the log reduction of bacterna.
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-
i

Example 6

60032} Sample 6 comprised, fer afia, 39.09% water (4742% total formula water),

sorbitol, xanthan, and CMCE. Sample ¢ was determined o have an MRI value of 1.0, The
formulation of Sampie 6 1s described in Table 2, below.
Table 2

. Ingredient ~ Sample 6
- (Glveenn -
Sorbitol — Non-crystal | 25.60%
— 70% Solution USP |

PEG 600 L 2.00%
Syathetic Amorphous | 20.00%

- Silica {(Sylodent VPS)Y
Svnethetic Amorphous | 6.00%
ppt Silica - thickener |

Sodium bicarbonate -
powdered

Pear] Mint Flavor

- 95% Sodrum Laury

1.99%

i 20%,
1 2086

Sulfate granules .
Carrageenan -

- Xanthan - DO5N%
(M8 - 0.60%

Sodium fluoride O (.32%

S A .

Sodium saccharm _027%
Amorphous silicablue | 0.08%
Purified water  39.09%
Total formuda water | 47.42%
TOTAL 10G%

MRl Lo

WY NNNY. "W NNNY. "W NNV NNNY. WIS N NN NNIY. NN NVY. NN NNNY.

N NY. I,

"W NN NNY.

60033] Sample 6 was subjected 10 g Micro Robustness Test as described above for
Comparative Samples 1-5.
[00054]

47 42%, while maintaining a strong MRI valee of 1.0. The sample does not comprise glycerin o1

As shown, Sample 6 comyprises a relatively high total fornmla water content of

stannons wons, and also does not comprise carrageensan.,
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WHAT IS CLAIMED IS:

An oral care composiiion comprising:

atl teast about 40% total formula water;

sprbitol; and

at least one thickening system chosen from (a) carrageenan and (b) a combination
of carboxymethyl cellulose and xanthan;

wherein the composition 13 substantially free of glycerin and substantially free of

Y

water-soluble stannous 1ons, gnd
wheretn the composition has a Micro Robustness Index of at {east about 0.75.
The orgl care composition according to claim 1, wherein the oral care composition is a

paste or gel.

The oral care composition according to claim 1, wherem the oral care composiion s a
whitening composition.

The oral care composition according to clann 1, further comprising from about 15% to

aboat 30% of at least one abrasive.

The oral care composition according to clamm 4, wheremn the at least one abrasive 18 a

stlica abrasive.

The oral care composiion according to claim |, wherein the at least one thickemng

? '

gystem is carvageenan.

The oral care composition according to claim 6, wherem the carrageenan 18 present in the

COMPOSHIoN in an amount rangig from gbout 0.03% 10 about 1.1%.

The oral care composition according to claim 1, wherein the at least one thickening

system comprises carboxymethyl cellulose and xanthan.

The aral care composition gecording to clamm §, wherein the carboxymethvl cellulose has

a cetlulose cham length ranging from & to 12 cellulose units.
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The oral care composition according to claim 9, wherein the carboxymethyl cellulose has

a cellulose chain length of 8 cellulose units.

The oral care composiion according {0 claym §, wherem the carboxymethyl cellulose and
xanthan are each wdependently present m the composition i an amount ranging ffom
aboat 0.5% 1o about 194,

The oral care composittion according to claim §, wherein the carboxymethyl cellulose 13
present in the conposition i an amount of about 8.60% and the xanthan 1s present 1 the

composiion i an amount of about 0.63%,

The oral care composition according to clamm 1, wherein the Micro Robustuess Index is

at least about 0.80,

The oral care composition according to clamm 1, wherewn the Micro Robustaess Index s

at least abouat .90

The oral care composition according to clamm 1, wherem the Micro Robusiness Index 18

at {east about §.95.

The oral care compositton accordmg to claun 1, wherein the composttion s free of

additional antibacterial agents.

The oral care composttion according to claim 1. wherem the composition 1s free of

additional preservatives.

The oral care composition accordmyg 1o claim i, wherein the composition further
comprises at least one additional ingredient chosen from whitening and bleaching agents,
brcarbonate salts, pH modifiers, surfactants, foam modudators, viscosity modifiers,
sweeteners, flavorants, colorants, anticaries agents, anticalculus ageats, tartar control
agents, anti-plague agents, breath freshenmg agents, ant-mflanmatory agents. enzvimes,

vitanuns and anti-adhesion agents.

The oral care composttion according to claim 1, wherein the sorbitol is present in an

amount of at least about 20%.

A method for cleaning the surface of a tooth comprising applying a composition

comprising (1) at least about 40% total formula water, {2) sorbitol, and (3) at least one

14
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¥

thickening system chosen from (a) carrageenan and (b) a combination of
carboxyvmethylcellulose and xanthan; wherein the composition is substantially free of

glyeerin and substantially free of water-soluble stannous ions; and wherein the

compaostion has a Micro Robustness Index of at least about 0.75.

The method for cleaning the surface of a tooth according to claym 20, wherein the
composition further comprises at least one abrasive having a whitening effect on the
surface of the tooth.

The method for cleaning the swface of a tooth gecordmg to claim 20, wherein the sorbitol

is present i an amount of at least about 209,
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