WD 2011/ 085098PCT/ US2011/ 020370 COLOR CHANGE OF CHALCONE- CONTAI NI NG ORAL
CARE FORMULATI ONS CROSS REFERENCE TO RELATED APPLI CATI ONS [ 0001] This
appl i catiwo 20l1zise®spriority to U. S. Provisional Patent Appluse@tiozos7iNo.
61/ 293,079, filed on January 7, 2010, which is incorporated herein by
reference. BACKGROUND [ 0002] This application relates to oral care
conpositions, and nore particularly to conpositions conprising chal cone
conpounds. Specifically, the invention relates to oral care conpositions
cont ai ni ng phenyl - 3- met hoxy- 4- hydr oxystryryl ketone as a pH induced col or
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brushing one's teeth. It also does not ﬁrovi de a signal that anything has

happened during t HeRGSS REFERENGI T RELATED ARBLICATIONSI | y astringent or
bur ni ] 4], The tr kN I i : s i

embocit TSGR TR i SR SRR AL PaRH ABRcalSn S, Tage
conporiéed on Januwlyi ¢ R0t M evidanipasddiparnted hargelsy efdroticeby contact with saliva
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conponent is phenyl - 3-net hoxy- 4- hydroxystyryl ketone (CHAK4). In one

embodi nent, the oral care conposghicgROENHPUt hwash. [0005] Yet anot her
feature of the invention relates to a nmethod of naking an oral care

c onpo 408029 Thioaypd iic st angrefritesrty | or8-axet dnoxpostiony,dmdxysieypayticuketyon eofpbifikdls as a
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containing phenyl-3-methoxy-4-hydroxystryryl ketone as a pH induced color change component.

Such compositions include for example, dentifrices.

[0003] The use of mouthwash is adjunctive to toothbrushing. However, the use of mouthwash
does not require as much active interaction as does brushing one’s teeth. It also does not provide
a signal that anything has happened during the use aside from mouth feel that is usually

astringent or burning.

SUMMARY

[0004] The present invention provides, in various embodiments, oral care compositions
comprising a chalcone color change component, in which the composition changes color by
contact with saliva and/or by a change in pH. More specifically, the chalcone color change
component is phenyl-3-methoxy-4-hydroxystyryl ketone (CHAK4). In one embodiment, the oral
care composition is a mouthwash.

[0005] Yet another feature of the invention relates to a method of making an oral care
composition comprising phenyl-3-methoxy-4-hydroxystyryl ketone (CHAK4) as a color change
component.

[0006] Still another feature of the invention relates to a method of providing oral health benefits

to an oral surface.
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present invention provides conpositions and nethods for adm nistration to,
or use with, a human or other aninmal subject. Preferably, specific

mat erials and conpositions to be used in this invention are, accordingly,
pharmaceutically- or cosnetically- acceptable. As used herein, such a
"pharmaceutically acceptable” or "cosnetically acceptabl e” conponent is one
that is suitable for use with humans and/or animals to provide the desired

t herapeutic, sensory, EREFPDESCRIPTICN 0 THEEIEORE W t hout undue adverse
side effects (such as toxicity, astringent taste, irritation, and allergic
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definkﬁigﬁﬁcgndhggn&kht'ghQ% gui del i nes shoul d be considered in reading and
i nterpreting R SCFIB&IOH'Of this invention set forth herein. [0009] All
references cited herein are hereby incorporated by reference in their
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may also be preferred, under the same or other circumstances. Furthermore, the recitation of one
or more preferred embodiments does not imply that other embodiments are not useful, and is not
intended to exclude other embodiments from the scope of the invention. As used herein, the

word “include,” and its variants, is intended to be non-limiting, such that recitation of items in a



[0013] As referred to herein, an "oral care conposition” is any conposition

that is suitable for admnistration or application to a human or ani nal

subj ect fwoenbmm®8ng t he heal th, hygi ene or appear ancePofi/ush@1seis7ect ,

i ncluding the prevention or treatnment of any physiologic condition or

di sorder, and providing sensory, decorative or cosnetic benefits and

conbi nations thereof. By "oral care conposition” as used herein is neant a

conposition for which the intended use can include oral care, oral hygiene,

or oral appearance, or for which the intended nethod of use can conprise

adm nistration to the oral cavity. [0014] The oral care conpositions of the
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species. Al chal cone conpounds share a common aromati c Ketone core

Chal cpoeisivhaveetibepmfesdidyvan topal Hnavleh hmetﬁb,almtéowa’,mugntq Fvordy sdrjouamide tedifeots, and

anti-i.nf I amat ro t Chal derivatives for use in.ora
oottt ionbde PSR loortohurng  fir e nSinc Rt S b o
No. PG}'&%@QQ&I’ HARO88., Tﬁ@héetdfﬁsﬁh L A GaReS saéh Esﬂ‘hﬁémeé » of «Atit pbGheRal
Agents," Attorney Docket . 9- 00-0C, hereby incor por ated by reference

in itgokatimidagsoletyéo &lha}ls@:@frmmaglmco@ppw% e e ii pderde multiplescosepopentdli ng
pat .e“goﬁl%ﬁ’n I%tferpeia tgrh%re%'\ ld e‘v?g \Aﬁe%&}ég n%tlo%”pg 911%? rﬁ&lnggsu%n Fﬁgp nS(l:]!It e f Ey

effic |nvtro scréenn Frous anti-in

agent &dﬂﬁﬁlﬂgati@ac‘dr&@pﬁcatl\éh Itol a&ﬁlmﬂcbnaaaﬁal sulljeersfr enlignoigt the Asale) dygzleﬂa)olu nds
al so were efficacious when tested in vivo using mce and gui nea pi.g nodels

i nf ectaBBCAFINCA Ofither %@Fgaﬁnéﬁ%mg flsoRroyenting of FERiEEHE Oty RatsTaleeiel erdiiipfear i n
this Qf?sogcfe?dér{aﬁ% se‘ﬁ%}gr' &é?:t)lra?&': or cgsrﬁegtlc benefits and conrbmat]kons thereof. By

Hydr oxy- Xy- pfreny 1) = 1- pheny ene-1-one, nown as
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liquid formulation.

[0015] The expressions “carrier” or “aqueous carrier” as used throughout this description denote
any safe and effective materials for use herein. Such materials include, for example, thickening
agents, humectants, ionic active ingredients, buffering agents, anticalculus agents, abrasive
polishing materials, peroxide sources, alkali metal bicarbonate salts, surfactants, titanium
dioxide, coloring agents, flavor systems, sweetening agents, antimicrobial agents, herbal agents,

desensitizing agents, stain reducing agents, and mixtures thereof.



WD 2011/ 085098PCT/ US2011/ 020370 [0021] A solution with a pH of 3.8

conpri sing CHAK4 and no additional colorant has a yellow color. As the pH
of the sowOotoorssessr eases towards neutral, the col or shiptCrastelomedahe yel | ow
at a pH of 3.8 to a goldenrod color at a pHof 4.8 to a red color at a pH
of 6.8. The present inventors' research denonstrated that unique to CHAK4
isits ability to change color in response to small fluctuations in pH.
This effect on pH on the color of a composition conprising CHAK4 nay be
used in oral care conpositions as a feedback signal. [0022] In one

enbodi ment, the present invention provides an oral care conposition
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the present invention are oral care conpositions, suitable for
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di scl osed herein can be used, for exanple, for cavity prevention,
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In a nout hwash preparation, the vehicle may,conBri se al cohol or mif;/l be

al cohdydroxzeyryl Kelghe afpdurheHt be rehwraddRihsTedn psCHARH: eFheaformhigifoni ke
Gener al J¥ronbie weight ratio of water to WO 2011/ 085098PCT/ US2011/020370

OH

OMe

@)
[0020] In studies with compositions including CHAK4, the present inventors unexpectedly

observed that the addition of the compositions to any surface containing human saliva produced
an immediate and distinctive color change. This surprising discovery that saliva causes a color
shift to a composition comprising CHAK4 led the present inventors to believe that pH had an

effect on the color of a composition comprising CHAK4.



al cohol is in the range of from1l:1 to 20:1, preferably 3:1 to 10:1 and
nore preferably 4:1 to 6:1. The total anount of water-alcohol mxture in
this typewofzoprsp@sati on is typically in the range of fPOmURR1O28390 9% by
wei ght. The al cohol preferably is a non-toxic al cohol such as ethanol or

i sopropanol . Humectants such as glycerine and sorbitol may be present in
anmounts of 10-30% by weight. Liquid dentifrices typically contain 50-85% of
wat er, may contain 0.5-20% by wei ght of non-toxic al cohol and may al so
contain 10-40% by wei ght of hunectant such as glycerine and/or sorbitol.
Ref erence to sorbitol refers to the material typically avail able
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sul foacetates, higher fatty acid esters of 1,2-di hydroxy propane sul fonate,
hi ghercofngtites famn §.0d6¢ wr G0k GEBAKiANne and the substantially saturated higher
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N-met hyl - N-cococyl taurate, N-nethyl N-ol eoyl taurate,
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The use of the sarconsinate conpounds in the oral conpositions of the
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Exanpl es .of water-sol uble poni onic surfactants are condensati on products of
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chains (e.g. aliphatic chains of 12 to 20 carbon atons), which condensation
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as condensati on oducts of poly(ethylene oxide) with fatty aci.ds, fatty
B congratitpey ¢ oBfiRES iRy eatt chepbugiio B304 btk Bp o ieRe diid)
and pebuRpRRY! eneeXigdmitla. ls, Rip! beIMsC wideBinladtSps, NRRQHSSs Grdlchews, and

zwi tterionic surfactants also nmay be used in the various enbodi nents.
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of such conpound which rel eases up to 5,000 ppmof F ion by weight of the
preparation is considered satisfactory. Any suitable effective anticaries

m ni nrum anount of such conpound may bes used, but it is preferable to enpl oy
sufficient conpound to release 100 to 2,000 ppm nore preferably 300 to
1,500 ppmof fluoride ion. [0030] Any suitable flavoring or sweetening
material may al so be enpl oyed. Exanples of suitable flavoring constituents

________________ . o



[0032] It wll be understood that, as is conventional, the oral
preparations are to be sold or otherwise distributed in suitably |abelled
packages.wOhos/@5@8nt ai ner of nout hwash will have a | abeCTdsganiokisng it, in
substance, as a nouthrinse or nouthwash and having directions for its use;
and a liquid toothpaste will usually be in a collapsible or drip tube,
typically alumnum |ined |ead or plastic, or other dispenser for netering
out the contents, having a | abel describing it, in substance, as a liquid

t oot hpaste or dentifrice. [0033] In various enbodi nents, the present

i nvention provides nmethods for adm nistering a functional material to a
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monoglyceride monosulfates, such as the sodium salt of the monosulfated monoglyceride of
hydrogenated coconut oil fatty acids, higher alkyl sulfates such as sodium lauryl sulfate, alkyl
aryl sulfonates such as sodium dodecyl benzene sulfonate, higher alkyl sulfoacetates, higher fatty
acid esters of 1,2-dihydroxy propane sulfonate, higher fatty acid esters of taurine and the
substantially saturated higher aliphatic acyl amides of lower aliphatic amino carboxylic acid
compounds, such as those having 12 to 16 carbons in the fatty acid, alkyl or acyl radicals, and
the like. Examples of suitable taurines and amides are N-methyl-N-cococyl taurate, N-methyl-
N-oleoyl taurate, N-methyl-N-palmitoyl-taurate, N-lauroyl sarcosinate, and the sodium,
potassium, and ethanolamine salts of N-lauroyl, N-myristoyl, or N-palmitoyl sarcosine which
should be substantially free from soap or similar higher fatty acid material. The taurine
compounds particularly assist solution. The use of the sarconsinate compounds in the oral
compositions of the present invention is particularly advantageous since these materials exhibit a
prolonged and marked effect in the inhibition of acid formation in the oral cavity due to
carbohydrate breakdown in addition to exerting some reduction in the solubility of tooth enamel

in acid solutions. Examples of water-soluble nonionic surfactants are condensation products of



[0037] This exanple illustrates the effect of saliva on the color of a

nmout hwash sol uti on conprisi ng CHAK4. Mbut hwash sol utions were nmade in

accor dancwowntinssise present invention with increasing ceaqtasteiabesne of
CHAK4. 100 | of nouthwash was added to wells on a 96 well plate. Increasing
vol umes of sterilized human saliva were then added to each wel |l containing
nmout hwash. [0038] As shown in FIG 1, a systematic m xi ng of nout hwashes
cont ai ni ng i ncreasing concentrations of CHAK4 with sterilized human saliva
in varying concentrations denonstrated the sensitivity of the col or change
in the nouthwash to relatively small anmounts of saliva. A distinctive color

chang %tﬂaaeAr@Q)%ﬁ‘deV@Hh Whi by st ﬂasctaxé kc%@niéf)nt%ﬁh @orhﬁbulnﬁ? réetd M@ﬁé@vlthﬁ%vuﬁga
of the K-4 fornmul ati ons, 1% 0. 05% 1% and 0. 5% by wei t he

col or l@nsahgéommw@ &mﬂphﬁmeclpmmfuwcéﬁ2(9/\nc@nbomr@t0én8§awhx¢h cop r@@w

wor ds, o {']'n aegmgfs')ecl:o% Alr\{ &r hﬂg‘h %OXYeﬁl le%% Orle%es Su}il ongénsa lon

sal i v& ¥ Sehf PAFTBH® i nc i dydrop B nged from yer

or angerodidctshot fp@ly@é‘tﬁjﬂem QRid2f Wie 0 W¥ds| HatwhiakbBhblbe fa6/ @ﬂmdée,c?msr yrdlﬁce
distinctly yellow. [0039] In the last two colums of the plate in FIG 1 (F
& G) ArORPIS 6% 2 v SOHNIEB o MPBASEHAIGH 0gNsk RARGIORMARICOVBI et WIWRNIS| MpsFriaddl i va
or I [yvgx di stinctive
yel I ow c%lfo %rml%&mcg@%grlﬂrﬁala aé%lsedrrlréoxrg {?d lgﬁl{%&%n%ﬁigbg&}@%gmcl ear change
to an [mm}gmecmdmhwﬁdﬁ)qonmmdmgailso thoy cengih aaanfitaies teffectq,\@l amoune o fieoriay e

intense as the yolune of saliva was Creas [ 0040 his

exanpl'® FPYrEs Y fhfieat &OhSélPB#Yf%iPplaftO Qprn et Pt e HhsuchiasA’ Sovids on
conpr iisdN gy Qrudrite HHdtin %généﬂ?sgaﬁ‘ %ﬁﬂkhé"&zﬁ) it |t1§‘ea£rt %)%ﬁé’%%@ g@ﬂtb’.t gRs and
the pH adj usted. The sof uti was yellow at a pH of 3.8, goldenrod at a pH

of 4. somgpundsedaybe alightiyofoléhl8 in Watdnion naore gireferabbl ﬁlllwavatomf\sqi@lﬂge TokypHs, it

was po. sible to indu a col or ange .in full nouthwas ofr.

cont ARTTAEBZbh BRI o8 ise) GRBEsaReT/ LS Y300 W ERARpeede ] Bo] A
typi calndegmet RRESn HdthBdheebRPo@tlsWekile 381 fepR4tioH. at i on cont ai ni ng CHAK4 i's
provided in table 1. Each nout hwash formul ati on contained a blue dye, such

t hat A0QRM tThaesroung pﬁﬂu@nwmmcmmnénﬁ d@mr@d@mut) hmg lexfent HROMRthE GHRe

PR R o R IR S T A

| ngr e%bﬁdfthllﬁt)@ﬁdﬁ%do Ror%ih aheﬁﬁl’éﬁatht@orﬂ In a mouthwash preparation, an amount of such
compound which releases up to 5,000 ppm of F ion by weight of the preparation is considered
satisfactory. Any suitable effective anticaries minimum amount of such compound may be used,
but it is preferable to employ sufficient compound to release 100 to 2,000 ppm, more preferably
300 to 1,500 ppm of fluoride ion.
[0030] Any suitable flavoring or sweetening material may also be employed. Examples of
suitable flavoring constituents are flavoring oils, e.g. oil of spearmint, pepperment, wintergreen,
sassafras, clove, sage, eucalyptus, marjoram, cinnamon, lemon, and orange, and methyl
salicylate. Suitable sweetening agents include sucrose, lactose, maltose, xylitol, sodium
cyclamate, perillatrine, AMP (aspartyl phenyl alanins, methyl ester), saccharine and the like.
Suitably, flavor and sweetening agents may each or together comprise from 0.001% to 5% or
more of the preparation, each being typically 0.1-2.5%.
[0031] Various other materials may be incorporated in the oral preparations of this invention
such as whitening agents, preservatives, silicones, chlorophyll compounds and/or ammoniated
material such as urea, diammonium phosphate, and mixtures thereof. These adjuvants, where

present, are incorporated in the preparations in amounts which do not substantially adversely
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affect the properties and characteristics desired. Significant amounts of zinc, magnesium and
other metal salts and materials, generally soluble, which would complex with active components
of the instant invention are to be avoided.

[0032] It will be understood that, as is conventional, the oral preparations are to be sold or
otherwise distributed in suitably labelled packages. Thus a container of mouthwash will have a
label describing it, in substance, as a mouthrinse or mouthwash and having directions for its use;
and a liquid toothpaste will usually be in a collapsible or drip tube, typically aluminum, lined
lead or plastic, or other dispenser for metering out the contents, having a label describing it, in
substance, as a liquid toothpaste or dentifrice.

[0033] In various embodiments, the present invention provides methods for administering a
functional material to a human or animal subject in need thereof, comprising topically applying
to said subject a composition comprising CHAK4. As referred to herein, “administering” refers
to any method by which a composition is applied on or administered to the subject. In various
embodiments, the administration is topical, wherein the composition is applied to an external
surface of the subject, such as to a surface of the oral cavity (e.g., teeth, gingival, and tongue).
The specific route and method of administration will depend, of course, on the intended use of
the composition.

[0034] In various embodiments, the present invention provides methods for the treatment of an
oral care condition. As referred to herein, an “oral care condition” is any disorder or condition
which can be prevented or treated by administration of a composition to the oral cavity,
including disorders or conditions of the teeth, oral mucosa, gingiva and tongue. Such conditions
include caries, gingivitis, periodontitis, and cosmetic conditions such as yellowing and malodour.
[0035] The embodiments described herein can be further understood by reference to the

following non-limiting examples.

EXAMPLES
Example 1
[0036] CHAK4 was added to a starting base mouthwash formulation containing cetylpyridinum
chloride that was colorless. CHAK4 added to the colorless mouthwash changed the mouthwash

formulation to a yellow color. Varying concentrations of CHAK-4 were used, from 0.01%,
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0.05%, 0.1% and 0.5% by weight. The color of the mouthwash formulation for the 0.05 wt%
CHAK-4 produced the strongest color change, to an almost orange-like color. The remaining

formulations were bright yellow.

Example 2

[0037] This example illustrates the effect of saliva on the color of a mouthwash solution
comprising CHAK4. Mouthwash solutions were made in accordance with the present invention
with increasing concentrations of CHAK4. 100 pl of mouthwash was added to wells on a 96 well
plate. Increasing volumes of sterilized human saliva were then added to each well containing
mouthwash.

[0038] As shown in FIG 1, a systematic mixing of mouthwashes containing increasing
concentrations of CHAK4 with sterilized human saliva in varying concentrations demonstrated
the sensitivity of the color change in the mouthwash to relatively small amounts of saliva. A
distinctive color change is observed with the addition of saliva to the mouthwash. For each of
the CHAK-4 formulations, (0.01%, 0.05%, 0.1%, and 0.5% by weight), the color change became
more and more pronounced with more saliva. In other words, starting at a relatively slight
yellow color at 1 pl saliva, as saliva concentration increased, the color changed from yellow to
more orange, with the exception of the 0.01%, in which the color became more distinctly yellow.
[0039] In the last two columns of the plate in FIG 1 (F & G), neat active dissolved in 95%
ethanol was combined with either saliva or sterile water. Mixed with sterile water, CHAK4
retains its distinctive yellow color (G). However, when mixed with saliva, there is a clear
change to an orange color (F), and again for each sample, the color became more intense as the

volume of saliva was increased.

Example 3

[0040] This example illustrates the effect of pH on the color of a mouthwash solution comprising
0.1 % CHAK4. CHAK4 was mixed into clear mouthwash solutions and the pH adjusted. The
solution was yellow at a pH of 3.8, goldenrod at a pH of 4.5, and red at a pH of 6.8. Within a
relatively narrow range of pHs, it was possible to induce a color change in full mouthwash

formulations containing 0.1% CHAKA4.
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Example 4

[0041] A typical mouthwash formulation as well as a formulation containing CHAK4 is
provided in table 1. Each mouthwash formulation contained a blue dye, such that a mouthwash
without CHAK4 was blue and the mouthwash formulations containing CHAK4 was green. The

final formula color may be tailored depending upon the type of colorant combined with the

CHAKA4.

Table 1
Ingredient Standard Formula Formula A Formula B
Water Balance Balance Balance
Pluronic F127 0.25% 0.25% 0.25%
Sorbitol 5.5% 0.0% 0.0%
Propylene Blycol 5.0% 6.0% 6.0%
Glycerin 7.5% 19.0% 19.0%
Ethyl Alcohol 6.0% 6.0% 6.0%
Sweetener 0.001% 0.001% 0.001%
Cetylpyridinium 0.055% 0.055% 0.055%
Chloride
CHAK4 0.0% 0.01% 0.05%
Sodium chloride 0.0% 0.0% 0.03%
Flavor 0.1% 0.1% 0.1%
Example 5

[0042] An in vitro study indicated that the color change in mouthwash compositions including
CHAK4 can be readily induced by mixing with small amounts of saliva comparable to the
amount that would be present when rinsing in actual use.

[0043] Simulated mouthrinsing was conducted by combining a 15 mL mouthwash dose with 1
mL of human saliva. Each mouthwash had a different starting color, and each displayed a
perceivable color change after combining with saliva. This simulated rinsing study demonstrated
that the addition of CHAK4 can yield a color change when combined with saliva in an actual
usage situation. This example demonstrates the ease in which the starting aesthetic can be

adjusted, while still providing a very discernable and perceivable end color.
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[0042] An in vitro study indicated that the color change in nout hwash
conposi t iwax0iwmsseedi ng CHAK4 can be readily i nduced by ®mCXiusgomiozds7émal |
amounts of saliva conparable to the anmount that would be present when
rinsing in actual use.

[0044] The examples and other embodiments described herein are exemplary and not intended to
be limiting in describing the full scope of compositions and methods of this invention.
Equivalent changes, modifications and variations of specific embodiments, materials,
compositions and methods may be made within the scope of the present invention, with

substantially similar results.
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[ 0043] Sinul ated nout hrinsi ng was conducted by conbining a 15 nlL nout hwash
dose with 1 nL of human saliva. Each nouthwash had a different starting

col or, amsOeatlnssidspl ayed a perceivabl e col or change af Pemr/useohionidng w t h
saliva. This sinmulated rinsing study denonstrated that the addition of
CHAK4 can yield a col or change when conbined with saliva in an actual usage
situation. This exanple denonstrates the ease in which the starting

aest hetic can be adjusted, while still providing a very discernabl e and
percei vabl e end color. WD 2011/ 085098PCT/ US2011/ 020370 [ 0044] The exanpl es
and ot her enbodi nents described herein are exenplary and not intended to be
limting in describing the full scqpeagf{isconpositions and nethods of this

i nvention. Equival ent changes, nodifications and variations of specific
enbodi ments, materials, conpositions and net hods nay be nade within the
scope of the present invention, with substantially simlar results. WO
2011/ A85098RCHralcao tampad8a0 cGhptide akhaldonocdbr dange canpasint thaniscahiped si ng
a chal cone col or change _.caonponent that is able to change. color by addition
of salchaeeslin Gy aggitign oh sHya apsfgbhw 8hangs 1g BRI 4RG $BPPOSILN. The oral care
conposition of claim1l, wherein the col or change conponent conprises

phenyl - 3- met hoxy- 4- hydr oxystyryl ketone (CHAK4). 3. The oral care

conpogi t i ormheforell earereorhpoysiti@y ofvakimei In wheeeinrtbd celar ehagaposiponer dosnpaises

nmout hwash. , 4. .The qral care . conposit,i of claims 2 or 3, wherein the
Ok TREB RNy A Thr ooy KRB GHOR 0 10% by wei ght of ¢ he
conposition. 5. The oral care conposition of claim4, wherein the CHAK4 is
present in an amount from0.01%to 0.05%

3. The oral care composition of claims 1 or 2, wherein the oral care composition is a
mouthwash.
4. The oral care composition of claims 2 or 3, wherein the CHAK4 is present in an amount

from 0.01% to 10% by weight of the composition.

5. The oral care composition of claim 4, wherein the CHAK4 is present in an amount from
0.01% to 0.05%.
6. The oral care composition of any one of claims 1 - 5, wherein the pH of the composition

is in the range of from 2 to 12.

7. The oral care composition of claim 6, wherein the pH of the composition is in the range

of from 3.5 to 5.

8. A mouthwash comprising a phenyl-3-methoxy-4-hydroxystyryl ketone in an amount

from 0.01% to 10% by weight of the mouthwash.
9. A method of making an oral care composition comprising a color change component

comprising adding phenyl-3-methoxy-4-hydroxystyryl ketone (CHAK4) to an orally acceptable

carrier.
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6. The oral care conposition of any one of clains 1 - 5, wherein the pH of
the conposition is in the range of from2 to 12. 7. The oral care

conposi t iwo 20f1/085@8m 6, wherein the pH of the conpositi ®enTits201n/024320 r ange
of from3.5to 5. 8. A nouthwash conprising a

phenyl - 3- net hoxy- 4- hydr oxystyryl ketone in an amount from 0.01%to 10% by
wei ght of the nmouthwash. 9. A nethod of making an oral care conposition
conprising a color change conponent conprising addi ng

phenyl - 3- net hoxy- 4- hydr oxystyryl ketone (CHAK4) to an orally acceptable
carrier. WD 2011/ 085098PCT/ US2011/ 020370 10. The met hod of claim9,
wherein the CHAK4 is added in an amount from0.01%to 10% by wei ght of the
conposition. 11. The method of any one of clains 9 - 10, further

conpr il§i ng Thdjraeshodhgt ¢lhien fHwhereivetheiCGivh K4tihaddedrigen@mounbfrr®. 601 % t8.10% 12.
A et rll)od of tprﬂ}\;i di ri% ral health benefits to an oral surface conprising
cont actyiv}ﬁeég]? ﬁ)(g ST Plce accor di ng toclaiml wth the oral care
conposition.

11. The method of any one of claims 9 - 10, further comprising adjusting the pH to be within

the range of from 3.5 to 5.0.

12. A method of providing oral health benefits to an oral surface comprising contacting the

oral surface according to claim 1 with the oral care composition.
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