ORAL CARE COWPQCSI TI ON W TH CROSS- LI NKED POLYMER
PEROXI DE | NTRODUCTI ON [ 0001] The present invention
relates to oral care conpositions and nethods. In
particul ar, the present invention includes
conposi tions and nmethods for whitening of teeth.
[ 0002] Many individuals desre a "bright" smle and
white teeth, and consider dull and stained teeth
cosnetically unattractive. Unfortunately, w thout
preventive or renedial nmeasures, stained teeth are
al nost inevitable due to the absorbent nature of
dORARICARRICOMPLISI TIONE WY HH RS MNKI EES PQLE M ERSP IR Yy
or other oral use of tobacco products, and eating,
chew ng or drinking certain foods and beverages (in
particul ar coffee, tea and red w ne), cause
undesi rabl e st ai ni ng DITREINYGEION of teeth. Staining
can also result frommcrobial activity, including
t hat [a8tdci afheprasedthinaatioratelagds 4o ol cth sowhesiinmg end methods.
col or causing substances in these materials becone
In ppaicilagfhe plesend édvknionh éndhalpecongueiticsmang extheds or whiteningaitdeth.
| ayer. Even with regular brushing and fl ossing, years
of chfa02pgeMarydodividedls desire afbrighifamntile and whitetzbiheand sondider
di scoloration. [0003] A tooth is conprised of an inner
dulldemdt btainbkdyerh acshedrnliyutrertrantved ddeinatelyaydthotthpievingive or
the protective |ayer of the tooth. The enanel |ayer of
remadidlanéasurtss stafied teathl aye alpmstuiesvitabla dusoi the almortanishangh bf gental
of f-white color. The enanel |ayer is conposed of
matbydlr @opapat adieitiesrsuvhraalsmokiyg toalothet biat user @abbaceo products, and
somewhat porous surface, These hydroxyapatite crystals
catifif) rchewiliy OF dsitlapg cerhxAgonald teveagar(ippirtemartdoffee, mekand red
up the enanel surface. As a result, the surface of
wint}) eavednaiediraple e tithiipSof Bintacesafagilc Biniag sanmmlsopesuitdrom microbial
between the prisns. Wthout Ilimting the nmechanism
actifrity) didlingDthalihissbdidiad @lth plessiepibquen Ve ¢todmogehs os color causing
believed that this porous 1 nature of the enanel is
substhteeLindhae alabkiald GeSumzsiagind als: geliicielagee ahd eangpeamredtc tin dnamel
di scol or the
layer. Even with regular brushing and flossing, years of chromogen accumulation can impart

noticeable tooth discoloration.

[0003] A tooth is comprised of an inner dentin layer and an outer hard enamel
layer that is the protective layer of the tooth. The enamel layer of a tooth is naturally opaque,
and white or a slightly off-white color. The enamel layer is compesed of hydroxyapatite
mineral crystals that create a somewhat porous surface. These hydroxyapatite crystals form
microscopic hexagonal rods or prisms that make up the enamel surface. As a result, the
surface of the enamel presents microscopic spaces or pores betv;reen the prisms. Without

limiting the mechanism, fanction or utility of present invention, it is believed that this porous



teeth. [0004] There are a variety of conpositions
described in the art for preventing or treating the
di scoloration of teeth. In particular, to conbat
staining and brighten or restore the natural enane
color, a variety of products containing bl eaching
materials are comercially available for professiona
and consuner use. The npbst conmonly accepted
chem cals used in teeth whitening today are peroxides.
Peroxi des are generally deened safe froma
physi ol ogi cal standpoint, and can be effectiye &8‘
natuehifithenagist i, wistredisqolonag SeRsEnr ST FETiRSte HY 6?%’@% gnd discolor the
per oxi de, carbam de peroxi de, sodi um perborate, and
teetisodi um per car bonate. Wen these peroxides are in
appropri ate contact with teeth they w|l  usuall .
oxi dil0®4kt aiThere arqacyrsieti of gompesitions fescrprdiin fhe ﬂ[‘dyeb@f"fmng
Prof essional dental treatnments frequent|y include a
or treasiog thesliscplatation pftegiar Bxnagisulsnch coabak slpiging ERt prigiien or restore
foll owed by the application of highly concentrated,
the [aized hinamel solont B oyasietye of . prodistst epniiiving Rigashiay materials are
per oxi de) and/or the application of heat or |ight.
comfr@esially availpble fior Srofessipushend conspsergse. Jhe st ERNMOLY pocepted
These procedures provide rapid results, but are
chergixple nesdiie teetrehitsfing fode e afgiperoxisey cfeapxides afsseepgraliydeemed safe
dentist. In nmany cases, the patient's |lips are |
fronumplaysiolneicabitandpaint anstcan belefface toeitemtepthe Spehagrfides include
and the patient is confined to sitting in the dental
hydrogen peroyidQ 6B banditie paroridd, vediym parbolatsnendodimritcrgrogpaie.c Heen
can be used. These systens have gained significant )
thesp opeodxadeh taye i apprepiirtes contect awidh Irsthathsy will pevalle oFidessyains,
and i ncreased convenience. Instead of tinme consum ng
rendgriolg fhe égthewliitet.r i ps to the dentist, the tooth whitener
is purchased at a consuner retail store and may be
used [@B0S) e pPrrofssionalndendaihteatpents dreghently sigklyda tooth surface
errands, relaxing or sleeping. 2 )
preparation such as acid etching followed by the application of highly concentrated bleaching

solutions (e.g., up to 37% hydrogen peroxide) and/or the application of heat or light. (See,
e.g., U.S. Patents 5,425,953 and 5,766,574.) These procedures provide rapid results, but are
expensive, and often require several trips to the dentist. In many cases, the patient’s lips are
uncomfortably retracted during the entire treatment and the patient is confined to sitting in
the dental chair.

[0006] Alternatively, at home bleaching systems can be used. These systems
have gained significant popularity in the past decade because of reduced cost, and increased
convenience. Instead of time consuming and frequent trips to the dentist, the tooth whitener

is purchased at a consumer retail store and may be used while performing other personal

tasks or errands, relaxing or sleeping.




[0007] Current home treatnent nethods include abrasive
t oot hpastes, toothpastes that produce oxides,
whitening gels for use with a dental tray and
whitening strips. The effectiveness of such
techni ques depends on a variety of factors including
the type and intensity of the stain, the type of
bl eachi ng agent, contact tine of the bleaching agent
on the teeth, the amount of avail abl e bl eaching active
in the conposition, the ability of the bl eaching
agent to penetrate the tooth enanmel, and consuner
conplidoante. Chfrérechomeniertmeritsmgtheds dagiadrd ARTESigR toRippastes,
amount of bl eaching active in the conposition, the
tootigfabths thyt pbdddeerxides,t whitning dols foebemwtl adinizhfayided “iieping
the stability of the active in the product. However,
stripk ke efft@ivticueoash aichrigery dopenihes e vepiey fdiys rgluding the
adversely affected because of deficiencies in one _or_ .
typeEd ety wf she ethiat iha gypeoofthiraciiogrpersi. toafactaiee ebits piarhing
conpl i ance. SUMVARY [0008] The present invention |
agerfof Wieledth, aicedmanar &f avaiiplrdildariongs actieriolie pemrostion 1he thily of
oral care conpositions conprising: (a) a peroxide
the BleAMRIn@ga P pénsiraig the: tpeth exdntd and wponwer complianes. Rfprtipness
het erocyclic polyner; (b) a whitening agent; and (c)
is aRA dBpealdny o aeph@ht of blaschingractiveninAle comBOsEIPBOME FRIHESOL the
the N-vinyl heterocyclic polynmer conprises a polyner
actifelo®Biréithsed hatgtlse agd dieptabidinsdisthe agivoin e prdnrty if%wevers the
pol yl act ans, poly-Nvinyl-polyimdes and mxtures .
effcbiMRRE0 bf mhily eMiese trendbmeintadvardely affsrted bycaewvp fefiriancigs in one
filmformng material. In one enbodinment, the carrier
or IRREPkiokaslatingsto thexomposititasil venswiner compliznebodi ment, the
whitening agent is a peroxide conpound. 3

SUMMARY
[0008]  The present invention provides oral care compositions. Embodiments

include oral care compositions comprising:

(a) a peroxide complex comprising a peroxide component and an N-vinyl

heterocyclic polymer;

(b)  a whitening agent; and

(c) an orally acceptable carrier.
In various embodiments, the N-vinyl heterocyclic polymer comprises a polymer selected
from the group consisting of poly-N-vinyl polylactams, poly-N-vinyl-polyimides and
mixtures thereof. In one embodiment, the carrier comprises a film forming material. In one
embodiment, the carrier comprises a silicone adhesive. In one embodiment, the whitening

agent is a peroxide compound.



[ 0009] Met hods are al so provided for making an ora
care conposition conprising: (a) mxing a whitening
agent, silicone adhesive and carrier fluid to forma
honogenous m xture; (b) adding a peroxide conplex to
sai d honogenous m xture, wherein said conplex
conpri ses hydrogen peroxi de and an N-vinyl
het erocyclic polymer; and (c) m xing under vacuum
Met hods are al so provided for whitening a tooth
surface, conprising applying a conposition conprising
a safe and effective anount of a peroxide conplex and,.
a whi@08fi ng Megeds .2rq eBaqyrovidedn§3 Baldpe @n sl 6478 FOfRtion
conpositions and nethods of this invention afford
compribirgnt ages over oral care conpositions anong known in
the art, including one or nore of enhanced whitening
ef fi cady), pruovingla mijitenitg aghetr siliopas pdiistiee ang famist Huif foierm 2
of bl eaching agent, tooth adherence in the presence
of sal iwaogetonopmixterhe use of a dental tray, and
rel ease of the bl eaching agent over a period of tine. .
Fur t her(bus esddibempérotide comuplexderbridihorpegerous mix e, [heseia stid
i nvention are apparent fromthe description set forth
her ei n. coRpBERbAFHiEhhyfrogsh pproXide arfdon Mwinpbhetraeqyalic pabyger
and non-limting guidelines nust be considered in
reviewiamg the description of this invention set forth
herein. The headi ngs (such as "Introduction" and
"Summar{g) ") rnainckg suder eadiongs (such as " Conpositi ons”
and "Methods") used herein are intended only for .
Methas eredlsoqrgadidziat whitenofg attoph swfase,tcamprisingapplijing:s epsppogition
of the invention, and are not intended to [imt the
compiising osif mdaffettive amowmnf a peroxide complex and a whitening agent.

[0010] It has been discovered that compositions and methods of this invention
afford advantages over oral care compositions among known in the art, including one or
more of echanced whitening efficacy, providing a higher available concentration of
bleaching agent, tooth adherence in the presence of saliva without the use of a dental tray,
and telease of the bleaching agent over a period of time. Further uses, benefits and

embodiments of the present invention are apparent from the description set forth herein.

DESCRIPTION
[0011] The following de_ﬁnitions and mnon-limiting guidelines must be
considered in reviewing the description of this invention set forth herein. The headings (such
as “Introduction” and “Summary,”) and sub-headings (such as “Compositions” and
“Methods™) used herein are intended only for general organization of topics within the

disclosure of the invention, and are not intended to limit the disclosure of the invention or



any aspect thereof. In particular, subject matter
di sclosed in the "Introduction"” may include aspects
of technology within the scope of the invention, and
may not constitute a recitation of prior art. Subject
matter disclosed in the "Summary” is not an exhaustive
or conplete disclosure of the entire scope of the
i nvention or any enbodi ments thereof. Cassification
or discussion of a material within a section of this
specification as having a particular utility (e.g.,
as being an "active" or a "carrier" ingredient) is
anypapfst heseole Jn pemir e aubjesheraties disclesasiin fice Tatrasiuptipnd anay include
drawn that the material nust necessarily or solely
aspeoifrfd techrplogy viinihgsenpe of fie inryentios, andarayirb enustitals atresitetion of
~when it is used in any given conposition. [0012] The
PricE aftat Pehiech magter disdpteddn ey SSummimES isnent asondeystivie er gemplete
~adm ssion that those references are prior art or have
dischgsyreros theveatiescans of s ipeenton ainy pmbodimenth theienf; eBlagsifisation or
_ disclosed herein. Any discussion of the content of
disquesicar efrrcmeteralt within m sedtion [ofi thio shecificationi as having ereiular utility
merely to provide a general summary of assertions made
(e.8pyast brangagn fentiye’opor mhisamiedt ogredises , is arede dfoe somwenience, and no
~constitute an adm ssion as to the accuracy of the
infegenpg ghevld bk deawmhthat tleef roateriat awst na¢dssaridst erselelysfonation édadcordance
_the Description section of this specification are
withh sy dagification bengiprviea it ibysed éf ayenesa compasitenr  entirety.
[0013] The description and specific exanples, while
i ndi cl@®12lg eswithtinmmtfseferhces hereinrlpesmdt oppstinrtean atpessibadhat
for purposes of illustration only and are not intended
thogegreferanpas are pgots ey ve have artyerelemarentiv dve. pavirtabilig rof the invention
recitation of nmultiple enbodi nents having stated
disclased hereis. i Anyndiscussicrentiibd comersot | refdenas lviéed entho dhn@inttion is
. having additional features, or other enbodinents
intehdpd ongroly ab ipugyidhi & fgemegal tsumonty nfsssatienst adestattechutifors of the
features. Specific Exanples are provided for
refepdntess erdaddey @otpemmptiste sin afimiseion & tarthk @caungty us ehd dmatent of such
conmpositions and nmethods of this invention and,
referpmbess sAlk xgftremiet bijedsinaheDestipiomdestinn fr this nptcificatiemn se thereby
to bea 5
incorporated by reference in their entirety.

[0013] The description and specific examples, while indicating embodiments
of the invention, are intended for purposes of illustration only and are not intended to limit
the scope of the invention, Moreover, recitation of multiple embodiments having stated
features is not intended to exclude other embodiments having additional features, or other
embodiments incorporating different combinations the stated of features, Specific Examples
are provided for illustrative purposes of how to make and use the compositions and methods

of this invention and, unless explicitly stated otherwise, are not intended to be a



representation that given enbodi nents of this

i nvention have, or have not, been made or tested.

[0014] As used herein, the words "preferred" and

"preferably” refer to enbodinents of the invention

that afford certain benefits, under certain

ci rcunstances. However, other enbodi nents nay al so be

preferred, under the sanme or other circunstances.

Furthernore, the recitation of one or nore preferred

enbodi nents does not inply that other enbodinents are

not useful, and is not intended to exclude other
represeptatipmtinat given embediments ob fes ofventive havey emthevmnnot] 6&h5tade or

As used herein, the word "include,” and its variants,
test¢ds i ntended to be non-limiting, such that recitation

of items inalist is not to the exclusion of other

li ke [00%tls Ahasedrbgeinl s bordsséhreferrédi aride “prefemblydl| sfer to

conposi tions, devices, and nethods of this invention.
emtjodde}s #fsthe dfremtien thay afiforde bertaira bénefispoddr tdenmial circumstances.

percentages are by weight of the total conposition,
Hownver sthentrhimdinhsis mgedsd begatefeffalypadi tHeoase of OMdr/dirciinsances.

present invention provides oral care conpositions and
Furihrednivoe] shef rocitationd of aviest mare prafeared aphddimeits does ot imply thateother

with, a human or other aninmal subject. As referred to
emtpdiments, aramot’ wsefill, andrie noovipmdaed tooexcluds odizy embodimsitt ifiom the

that is suitable for admnistration or application to
scopend theriafentavi ty a human or ani mal subject for

enhanci ng the health, hygi ene or appearance of the

subj d6015] pr eAeusad hyreiny the ivwdird gncludzl? dnd i fvaligntn$s intehded to be

prevention or treatnment of a condition or disorder of
nontlingtin g etdh, tha wemstationuefds:ams i a dikthie hothratid exelusiof bf bthadike items

of the oral <cavity; the prevention or treatnent of a
thatsyg¥ eiso Cbec osefiilt inOthe anateliidg) rad@ipositidie, Pedsss,S hoh n@fthofls of this

invention,
[0016]  As referred to herein, all compositional percentages are by weight of

the total composition, unless otherwise specified.

Compositions
[0017} The present invention provides oral care compositions and methods for
administration or application to, or use with, a human or other animal subject. As referred to
herein, an “oral care composition” is any composition that is suitable for administration or
application to the oral cavity a human or animal subject for enhancing the health, hygiene or
appearance of the subject, preferably providing such benefits as: the prevention or treatment
of a condition or disorder of the teeth, gums, mucosa or other hard or soft tissue of the oral

cavity; the prevention or treatment of a systemic condition or disorder; the provision of




sensory, decorative or cosnetic benefits; and

conbi nations thereof. In various preferred

enbodi ments, an oral care conposition is not
intentionally swallowed, but is rather retained in
the oral cavity for a tine sufficient to effect the
intended utility. Preferably, specific materials and
conpositions to be used in this invention are,

éﬁ@%%ﬂ&ﬂ%ﬂt?vy gxggtgesg%%gng%eh&%gl did 95 binations there%f In various preferred

tica used erein,

oo iR BB yion RE TR s e retained i
S and/or ani ma|.s to i de the desired

“}erPéQa?ﬁlé‘uX FE a “ﬂi‘"reo%‘ﬁ@ﬁ SRt gtfect Q}‘?S‘E Jedpliliby. Jfre éablbé specific materials
cosnetic . benefit wit hout undue adver se si de effects

ands ropPagtionsy ¢ key usadr i (this | wientiondarg) |aepajilinghye sphemacputically- or
commensurate with a reasonabl e benefit/risk ratio.

cEgretigileaccepiphlex: A90UB] Tersinpr swbni “phesmageantically acceptable” or
provi des conpositions conprising a peroxide conplex.

“Cismepeiyxacdeptaldoh lcemposenpiebae alpdt \is pugsde tfolatisea withvilmans and/or
of from about 0.5%to about 40% optionally from

amialst to2pivide the QebircdOBerapbutit, PE@iheTaceEl RAGRCT dRBfative,N6 cosmetic
concentration of the peroxi de conpl ex is such that

bélfit REthe! HRlus AIReReRde ﬁfectsf@ud?lef{so%kigﬁy,qm&?( ahé allergic response)

present at a |evel of about 10% of the total

rom about 1% to about
C%?g’?s%!{ %%B%F&Q%a%ﬁﬁ%?ﬁgﬁ%%t‘%m [0019] The

perOX|de conpl ex conprises a peroxide conponent and a
pB9 % ﬁoss l'i nked polyner. In a preferred
RO e he per oxi de conpl ex conpri ses hydrogen

per oxi d N-vi nyl, heterocyclic polyne
et or r I8 he HreS%Pt--lwéﬁnasw it TRSIton; scoraﬁysmg a peroxide

OX|d|2|ng conpound conpri sing a bival ent oxygen-oxygen
Rlerp. Thepeseride complep dhpigfesatily) present apalaysi efelsorambiout 0.5% to about
hydr oper oxi des, such as hydrogen peroxi de, peroxides
4Q5h, optlomally framcibantied% tocabeat 10%e.nbt apsfered gabodinpat, dhe/concentration
compounds, peroxy acids, pharnaceutically- acceptable
o thet erédide eahiplemrisl sudhxthat éf pdrexidotompatcaxbflés pdroxide complex is
al kali and al kaline earth netals
present at a level of about 10% of the total composition weight, optionally from about 1% to
about 6% of the total composition weight.

[0019] The peroxide complex comprises a peroxide component and a porous
cross-linked polymer. In a preferred embodiment the peroxide complex comprises hydrogen
peroxide and an N-vinyl heterocyclic polymer. As referred to herein, a “peroxide component”
is any oxidizing compound comprising a bivalent oxygen-oxygen group. Peroxide
components include peroxides and hydroperoxides, such as hydrogen peroxide, peroxides of
alkali and alkaline earth metals, organic peroxy compounds, peroxy acids, pharmaceutically-

acceptable salts thereof, and mixtures thereof. Peroxides of alkali and alkaline earth metals

7



7 include lithium peroxide, potassium peroxide, sodium
per oxi de, magnesi um peroxi de, cal ci um peroxi de,

bari um peroxi de, and m xtures thereof. O ganic peroxy
conmpounds i ncl ude carbam de peroxide (al so known as
urea hydrogen peroxide), glyceryl hydrogen peroxide,
al kyl hydrogen peroxi des, dialkyl peroxides, alkyl

per oxy aci ds, peroxy esters, diaoyl peroxides

mﬁ%g%ﬂgu&? h;g@%b;ﬂﬁe gntgssq}?rﬁq 0193%,9 53’ P éfj i?rﬁ Zﬁge%x@? ot I magnesium perox1de

reo er ox acCl ds an r

i.ncl ude or ga ero c such a I.0X
cal g P@‘rgﬁ'& BB hERy . 1 HVROBk orment o QAT shcapy, compounds
as .inorganic peroxy acid salts such as
mﬁﬁ*ﬂ& afrab‘&ﬁfa@% PSFRFId5etabisr brasvns a5 weeaohydipgem) pergyige), glyceryl hydrogen
al kaline earth nmetals such as lithium potassium
peegdanflkyiaydregamperesides, uhalkyldpdseridesmalkyh errxyt apidss peroxy esters,
thereof. In various enbodi nents, the peroxide
digoyhperemndes cloempo Y1 pesoxide amrgmnnqz;mr@wpﬂmalatﬁ eml mitaoes tereof. Peroxy
sodi um percarbonate and m xtures thereof. In one
acdd el mewir, sdlfseinehideXogenic OpREONE Nicids OxRhi a€ aliby dp&egen acids, and
peroxi de. In one enbodi nent, the peroxi de conponent

noAaSHrGlypheSRENAN I Muh tﬁBféUfOE@WeHerC%bl%%lc %Qﬁ@lac_ﬂ" Galts such as
porous cross-1linked polyner I n the peroxide conp ex

p&@ﬁb&%t@ihd'}!ierlydrﬁw 'saltéq}f gﬁ(alg;%' éégﬁ l'met% 35 r a§l Bt¥um, potassium,

the polynmer 1s crosslln

%’Lﬁﬁ?luﬁh cz% ﬂ.ﬁﬁ ﬁﬁdﬁ%n[lﬁt 1%1)&15}% %%f }( ﬂ'le anous f:mbodlments the

and arac errs
arti r oxi

f t.h
S A S A %rPFﬁ%GuWS? ggroxaﬁu i serbonatc and

enbodi nent.s_provi des controlled rel ease of the
mixipres fhgeeof o Hﬁ%‘ﬁﬁﬁ%’o digpent, fhe papyide component pmaprises Aydyogen peroxide.

conpri ses a peroxide conponent at a level of from

Ingns pmbydiment. sheprsoxide sompensnl nsists gssentighyH dudrogen pegoxide.

about 25% optionally from about 5%to about 18% by

wei ght [9420] he Perprioweres+dinbed palymenindhe pankiddicomplex can be an N-
the conposition conprises comercially avail abl e
viagithétepocpdlicpgsl gaerd e Pedarablpe thet gol ghes B- drosskiakled and adsorbs, absorbs,

pol yvi nyl pyrrol lidone. Such products include, for
cEFIBRS € or RAReh@OoReaind-tHe pafddide component. The chemical and physical
characteristics of the particulate hinder the release of the peroxide compound from the
polymer particulates, and in some embodiments provides controlled release of the peroxide
compound. The peroxide complex preferably comprises a peroxide component at a level of
from about 0.1% to about 25%, optionally from about 1% to about 25%, optionaily from
about 5% to about 18% by weight of the peroxide composite. In one embodiment, the
composition comprises commercially available complex of peroxide adsorbed to cross-linked

polyvinylpyrrollidone.  Such products include, for example, Peroxydone XL-10 and

Peroxydone K-30, marketed by ISP Corporation, Wayne, New Jersey, USA.



Per oxydone K-30, nmarketed by ISP Corporation, \Wayne,
New Jersey, USA. 8 [0021] The N-vinyl heterocyclic
polymer is derived froma N heterocyclic vinyl
nmononer, preferably conprising N-vinyl heterocyclic
nmononers having from3 to 7 atons in a heterocyclic
ring, including a carbonyl carbon atom and a nitrogen
het eroatom containing a vinyl group. Preferably the
ring contains 5 or 6 atons, conprises heteroatons
such as sul fur or oxygen, and may be substituted or
unsubstituted.. [00221 Certain enbodi nents are the )
pol yni#p2l]of Elpelivinyt hiteroeyaic pebimear de gerived frompaotdpigrocyclic
such as N-vinyl imdes to form poly-Nvinyl )
vingahgriomied guslerabig chinpiisiyg Niviyd detsrocyslic frenmemgrs| hpvige fogy B to 7
pol yl actans, and m xtures thereof. Suitable N-vi ngl
atomsrime detercyolid eingNacluding b cavbonyli caibde ;atolp gridng hitrogen heteroatom
succinimde; Nvinyl glutarimde; Nvinyl maleimde;
conbdiningy Vinyhgrbipy | Rrbfatablyi the deg cddtaisy br @atamy| composen ihpfietpatoms
and N-vinyl adipimde. [00231 Suitable N-vinyl |actans
such aciuliideor oXklygennand npgbe sitbimed ohNunsubspitutedcapr ol act am
N-vi nyl - 3-net hyl pyrrolidinone or piperidone, or
capr o[o@z2]am Cédairi amylod dnentvetrd it pelymers bf shiecifin &-vinyl heterocyclic
pi peri done or caprol actant N-vinyl -5-nethyl
mofyerObuichl iz Direnyd imidps pefving polg:N-KXnyl pjimBles tahg IN-vinyl lactams to
pyrrolidinone; N-vinyl-4,5-dinmethyl pyrrolidinone;
forhpulyAylviry] pelyldétamd, ayd mpytereotheatbf) ofigtable N-vinyl imides include: N-
N-vinyl -3,3,5-trinmethyl pyrrolidinone;
vinNaloniinide; Netidyy bucbiniiibiy, IN-vipylr ghathiididadfeiny! maleimide; N-vinyl 8-
N-vinyl -3,4,5-trinethyl -3-ethyl pyrrolidinone;
methyglutayimiGe; Metityllo-Raylgic@sitiidhy met N-vinyl adipimide.
N-vi nyl - 6- et hyl - 2- pi peri done;
N- vi nf0izyg, 5- suitable h)HRA plagemns doelade: N-Nivimpll - pbpdridone; N-vinyl
di et hyl - 2- pi peri done; N-vinyl-7-nmethyl caprolactam
caphtlacitany,| N-fded-Byhetid pryabAdihang olNpipetidopk- 81 Saptblaetby IN-vinyl-4-
caprol actam N-vinyl -4, 6-di net hyl caprol actam
metiyl pprydlidhobe, 7ot piberdlohy lor @pplaofame tNrwrinyl-D@idthlyl pyrrolidinone or
Enbodi nent s cont ai ni ng pol y-N-vi nyl polylactans,
pipéritbheydé vinyl-3-athel pyrrolidinone; N-vinyl-4,5-dimethyl pyrrolidinone; N-vinyl-5,5-

dimethyl pyrrolidinone; N-vinyl-3,3 5-trimethyl pyrrolidinone; N-vinyl-5-methyl-5-ethyl
pyrrolidinone;  N-vinyl-3,4,5-trimethyl-3-ethyl ~ pyrrolidinone;  N-vinyl-6-methyl-2-
piperidone; N-vinyl-6-sthyl-2-piperidone; N-vinyl-3,5-dimethyl-2-piperidone; N-vinyl-4,4-
dimethyl-2-piperidone; N-vinyl-7-methyl caprolactam; WN-vinyl-7-ethyl caprolactam; N-
vinyl-3,5-dimethy] caprolactam; N-vinyl-4,6-dimethyl caprolactam; N-vinyl-3,5,7-trimethyl
caprolactam.

[0024] Embodiments containing poly-N-vinyl polylactams, include but are
not limited to poly-N-vinyl pyrrolidone, poly-N-vinyl-2-piperidone, poly-N-vinyl-2-

caprolactam, poly-N-vinyl-3-methyl-2-caprolacam, poly-N-vinyl-3-methyl-2-piperidone,



not limted to poly-Nvinyl pyrrolidone,

pol y- N-vi nyl - 2- pi peri done, poly-Nvinyl-2-

caprol actam pol y-N-vinyl -3-net hyl - 2-capr ol acam

pol y- N-vi nyl - 3- et hyl - 2- pi peri done, 9

pol y- N-vi nyl - 4- met hyl - 2- pi peri done,

pol y- N-vi nyl - 4- et hyl - 2- capr ol actam pol y- N-vi nyl - 3-

et hyl - 2- pyrrol i done,

pol y- N-vi nyl - 4, 5-di net hyl - 2- pyrrol i done, and m xtures

thereof. Preferably, the polyner is selected fromthe

roup consisting of poly-Nvinyl poly-2- rrolidope,

polgmwsmml-mgw@ng ipp]gTNﬂgh’é,}l/-me?hyl-g-caproBXtam, poly—?\ﬂvmyl—?:-

pol y- N-vi nyl - pol y- 2-capr ol actam and m xtures _ther e%}‘. ¢
ethjl00RABolidonea poleferingls, ritvesthir2ryrolidpae,p ofifnpmiyiyes  thereol.

pol y- N-vi nyl -pol y-2- pyrrolidone. The .
Prefudbyy, Nh ipoiyinepod yel@stesly frow| thd ogreuri songisge o6 pebyniNyieh dRRY-2-

as pol yvinyl pyrrolidone or "PVP". PVP refers to a .
pytRGYIRE polg-OnhtiayIRiog2-pipesdapy.rrody-Newiwsd-po kit A esprolastag} frdgmixgires

as N-vinyl pyrrolidone, Nvinyl-2-pyrrolidione and
theMofli Nyl - 2- pyrrol i dinone) as a nononeric unit. The

mononeric unit, consists of a polar imde group, four

non- pgioas] nii hypefeeed ramhodinznt the rpplvmes| Br P?}t&‘éﬁﬂ'f"’”‘z‘

group. The polyners include soluble and insoluble
pyRRQIEBRO| Y IMEtel cpoRVRsvinyGpplgtyprerctidaentiai aisego@ypoilnc kg 2s

vinyl pyrrolidone/vinyl acetate (also known as )
polGaR@btYdlideReor “GYPYL) PVPdefetsriv arpolyiey/Aeltaining vinylpyrolidone (also

vi nyl pynrol i done/ di met hyl am no- et hyl net hacryl ate.
refbrRQ26 las Sovitfipardidbhep Bl-wing2spyantidignd fngSe-vinyk2-ghrélinone) as a

are known in the art, including Povidone, Polyvidone,
moRGhyik G0 U Mhe pidnpmedb whihytongisteyaf raopélali e group.ofoyr ppp-polar

vi nyl butyrol actam, poly(l-vinyl-2-pyrrolidone) and
mefitenie [gtope-a8 o haypolal indthmel potpy | Breepolymerh daddude\goluble and

polymers are not substantially cross-linked. [00271 In
ins¢RibleGidropsThacic Tss Copolyhirs comaieing PYR indirleivinyilyoblidone/ vinyl

cross-linked honopolyner is preferred. Such polyners
acdtite| UERot Nia®emc 08310 opolyeiiens; e dCdpolyviiotime aert ¥P-VAc) and

vinylpyrrolidone/dimethylamino-ethylmethacrylate.

[0026] Soluble PVP polymers among those useful herein are known in the art,
including Povidone, Polyvidone, Polyvidonum, poly (N-vinyl-2-pyrrolidinone), poly (N-
vinylbutyrolactam), poly(1-vinyl-2-pyrrolidone) and poly [1-(2-0x0-1pyrrolidinyl)ethylene].
These PVP polymers are ﬁot substantially cross-linked.

[0027] In various embodiments of this invention, an insoluble cross-linked
homopoltymer is preferred. Such polymers include those commonly referred to in the art as
polyvinylpolypyrrolidone, cross-povidone, and cPVP, and are referred to herein as “cPVP.”
The homopolymer is prepared by free radical polymerization of the monomer

vinylpyrollidone.
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pol yvi nyl pol ypyrrol i done, cross-povidone, and cPVP
and are referred to herein as "cPVP." The honopol yner
is prepared by free radical polynerization of the
nmononer vinyl pyrollidone. 10 [0028] In one
enbodi nent, the poly-N-vinyl-poly-2-pyrrolidone has a
| actam of the pyrrolidone ring that provides the
hydrophilic characteristics. Wthout limting the
conmposition, mechanism or function the invention, it
is believed that such groups allow the peroxide
conpound to bind to the cPVP. The hydrophobic
char aggoesj St iteneahibbiimatie thetpolyt ¥ierinyirpelirtromelidane hps2 Jagtam
the ring and the linear aliphatic backbone prevent the
of B r¥bEenS QAR (R prévidesntliecinaliaphiticwihtdactsudtics a Wiliontelimiting the
still maintaining the peroxide available to whiten the
cothSRltn, mIIREnisH SraeRtioN e anlestidns ttiicbaibvedtbatcRiFgraws \wow the
as a barrier to the passage of the peroxide conponent
peidide REBYRAL So bia@ 1@ HHRITRYRS erheihgdophubid durackriitive attributed to the
per oxi de conponent upon application of the oral care
meBRNERO SicupOm theriddad Bedinemraiphatic bididonRevehi thk petoxide complex
peroxide is released over a period of time through
froftl feﬁd—ﬂfn? QAth aBVIDRRIRS stillenMRAinig aBe peraiidd amadatletoelisitearibe teeth.
ot her tactors. [0029] Polyner particul ates usef ul
ThEQLBiR JNBMctBEstoRAahd YPVR kirve s allairivhed theppaaegs Eshe Fdrexide
pol y-N-vi nyl polylactans are produced by pol ynmeri zi ng
cofpdtlel bnd 3R | He tfiématite efigABRIoa  ofa theapdtatitie1@omponent upon
catalyst. (See, U S. Patents 2,938,017, G osser, et
apfilcatidrSSUBE oM ¥ardbompd @ 103he 6l 0Hbty. TMRSPIP, linked @broxide is
I ssued Cctober 4, 1966, and 3, 306,886, G osser, et al,
reles 8 86kr 2FRABAI BT Hime throubl GifffusidnTRegtaRind sarianee, aloistung levels and
pol y- N-vinyl polyimdes are produced by heating an
otk ety imde in the presence of a catalyst. (See
U S. Patent No. 3,306,881, Gosser, et al, issued
Febr uggyzoP8, PbBRet partibul@ttd GeRathert MBPBE ntEabg well established
conprising a co- polyner of the N-vinyl heterocyclic

préREROUNE dof-RVAHVER Aadidindet ¥igRided b Golitniiziyg a vinyl lactam in the
presence of an alkaline catalyst. {See, U.S. Patents 2,938,017, Grosser, et al, issued May 24,
1960; 3,277,066, Grosser, et al, issued October 4, 1966, and 3,306,886, Grosser, et al, issued
February 28, 1967). Embodiments containing poly-N-vinyl polyimides are produced by
heating an N-vinyl imide in the presence of a catalyst. (See, U.S. Patent No. 3,306,881,
Grosser, et al, issued February 28, 1967). In alternative embodiments comprising a co-
polymer of the N-vinyl heterocyclic compound is produced by polymerizing N-vinyl
heterocyclic and dissimilar vinyl monomers. (See U.S. Patent Nos. 2,667,473, Morner, et al,
issued January 26, 1954; and 2,947,633, Perry et al, issued August 2, 1960).

[0030]  Porous cross-linked polymers among those useful herein include those

commercially available as: Kollidon® and Luvicross®, marketed by BASF, Mount Olive,
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heterocyclic and dissimlar vinyl nononmers. (See U. S.
Pat ent Nos. 2,667,473, Moner, et al, issued January
26, 1954; and 2,947,633, Perry et al, issued August 2,
1960). [0030] Porous cross-linked polynmers anong those
useful herein include those comercially avail able
as: Kollidon(r) and Luvicross(r), marketed by BASF,
Mount A ive, 11 New Jersey, USA;, PVP K-Series or
Povi done K-30 marketed by AAA International Corp.
Downers G ove, IL, USA; PVP K-30 USP24 and industry
grade, PVP VA-64, PVP K-17 and PVP K-90, marketed by
NeWdakse) i9m,; PR Meres, orChividane Kl Roketéd b dddeltgmational Corp.,
I NF- 10, marketed by ISP Corporation, Wayne, New

Dodraérs Gyqvel IBAUS At PVB Kutldes M aod indhsity geadecRlVPrvidt &4, 8VPtKaé7 and
invention are not limted to a PVP of a specific

PVETH-06 uhasiretadeiygtebkcherd, Hdrngthoan@hied uhd BblePlbsdod@INIF- 10, marketed
acceptable purity, preferably pharnmaceutical grade, is

by 62 Obrpotatien, S&ape, Néw JendodiSaenitds oddetdiod thavweembdiarnts of the
100311 In various enbodi nents, the peroxide conplex is

invetiba diy n@UuBpiesAdh ROPVE ba pedcifivatiolédulae fweighbbiyd theiy éqgnivalent
sui t abl e anhydrous organic solvent. An anhydrous

PVBObLtac@Ptable pilety D preforitle phanmoasioil pmdende withirefier aldpy of
utilizing the sane organic solvent as the PVP

embahRanssfNis inkBfticaer oxi de solution is conbined with the
PVP suspension in an anount corresponding to the
desi r g@3mpl am ¥atibhierifodPitnisMRE pprokidX béieplef istnidde by suspending
peroxi de conplex. (See, U S. Patents 5,108, 742,

theMilyn2dd Qprefdr Sy REVADI b sditablel @droad drgdnid Gdlvedi4, An anhydrous
Druaz, et al, issued January 14, 1986.) In one

sol@feaed itRRtoxideROmpateaiks dRdE Graptatly NAlSzimNthe ntdrginic dolvent as
nmol ar rati o of hydrogen peroxide to the polyner.

theWWVH supdigioAJETHe fei3Ei] sohiioN 3¢ bemtSndAnPRIEl HHEEPYE sudpB@ion in an
conpositions of the present invention conprise a

amint todftesPEnBGE RS theAdesfrell tntddir Hii® €0 $9BEheb QJefifidedof the peroxide
"whitening agent"” is a materi al

complex. (See, U.S. Patents 5,108,742, Merianos, issued April 28, 1992; and 4,564,514,

Druaz, et al, issued January 14, 1986.) In one embodiment, the peroxide complex has an

equal (1:1) molar ratio of hydrogen peroxide to the polymer.

Whitening Agent

[0032]  In various embodiments, the compositions of the present invention
comprise a whitening agent, As further discussed below, a “whitening agent” is a material
which is effective to effect whitening of a tooth surface to which it is applied. In various
embodiments, the compositions of this invention comprise a peroxide whitening agent,
comprising a peroxide compound. As referred to herein, a “peroxide compound” is an

oxidizing compound comprising a bivalent oxygen-oxygen group. Peroxide compounds
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which is effective to effect whitening of a tooth
surface to which it is applied. In various
enbodi ments, the conpositions of this invention
conpri se a peroxide whitening agent, conprising a
per oxi de conpound. As referred to herein, a "peroxide
conpound” is an oxidizing conpound conprising a
bi val ent oxygen- oxygen group. Peroxide conmpounds 12
i ncl ude peroxi des and hydroperoxi des, such as hydrogen
per oxi de, peroxides of alkali and alkaline earth
nmetal s, organi c peroxy conpounds, pero aci ds .
inclupd) pérbE @ Lini dadlioperaxidesp sueh | a8 hY‘%ragﬁtnsPef?i‘é‘i)[(% BFEO"%ﬁ%"f alkali and
m xtures thereof. Peroxides of alkali and aIkaHhﬂgc table
alkalBi@ lehth 1iethla) erginicheantiey compewidaPEReY XY ELAPRPRUET TR “CP
per oxi de, sodi um peroxi de, nagnesiu er.oxi de, cal ci
s it i1, mbmésieipol oRfrdRlest I rDeY o e B e iR
Organi ¢ peroxy conpounds include, carbanidedperqéi%%dum
Jithivr| geeoxidep potagsiuny meexiipd soEn R5EVte: dRABTeYIT) JEFYHe
hydrogen peroxide, alkyl hydrogen peroxides, d#%ik%hmk
peroRidE,Obdrides perakiiy | andemstyren dictref.  JigEy PELREr CIRRPYEY

per oxi des, benzoyl peroxide, and npnoperqéigq;halatqjide
carb@iide feackids dalsd kuervannds, urle hysigeen de@sidel iy oPRb Py OrRen RETOXICe,
i ncl ude organic peroxy acids such as al kyl perogg diacyl
alky@ Gy B gend Peloxiten alirdkyd xpepirideal alkd BRRONPR G rREEWhEFEDT (1Y
as well as inorganic peroxy acid salts such as id
percRRle§ izl leperakidee meinbauperox yrbtheleiep ez tur pethEmek JiTare acids
perborate and persilicate salts of alkali_  and . 4
mdakdenl isiie eaide wegeaics pswsh axds| isudh (A%, afksl REPRmacids, an
sodi um nmagnesi um cal ciumand barium and m xtures
moropeoR@hthalafe andriiatisesairbodi mewelb as igEsapis rPS%xéiéwécﬁq{S% gHeg 2
conprises hydrogen peroxide, urea peroxide, sodium Tkali
porfdEie AfiPRAAGE, pachrbinstoypashosphatee DRbOTE 2Bf ersiligaie gl et lkali
t he peroxi de conpound conprises hydrogen peroxide. .In
andONRaIO e mndls sidheas Yibiuoy ipdstwnpwdiv. COHEFEYSE: calcium and
essentially of hydrogen peroxide. The peroxide .
barRQITRAL Ak reOMRIcbS eB farions aimdimapis] tretnsroxkts rompeeRd comprses
optionally from about 1% to about 40% pptionall¥ In
ydé @B RBRte, 1O podomad LibdisBopataridnaie ing| mpgyres thereol.  In one
conposi tion. ) ,
embodiment, the peroxide compound comprises hydrogen peroxide. In one embodiment, the

peroxide compound consists essentially of hydrogen peroxide. The peroxide compound
comprises from about 0.1% to about 50%, optionally from about 1% to about 40%,
optionally from about 10% to about 30% of the oral care composition.

[0033]  The peroxide compound may be the same as or different than the
peroxide component. In one embodiment, the peroxide component and the peroxide
compound are the same, both comprising hydrogen peroxide. The peroxide compound may

be formulated in the composition as an aqueous solution. In one embodiment, the
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[ 00331 The peroxi de conpound may be the sane as or

different than the peroxide conponent. In one

enbodi ment, the peroxi de conponent and the peroxide

conpound are the same, both conprising hydrogen

per oxi de. The peroxi de conpound may be fornulated in

t he conposition as an aqueous solution. In one

enbodi nment, the 13 conposition conprises an agueous

sol ution of hydrogen peroxide, conprising

approximately 35% hydrogen peroxide in water. [0034]

I n one enbodi nent, the concentration of the peroxide
compa@sitjphermpsses hn sjuead sslotiotheit hytitegerpearexid sl coraprispgrreproximately

no nore than 6% so as to nmaintain an preferred
35%tiydogal peyoxidenn suaeh an enbodi nent, the conbi nati on of

t he peroxi de conpl ex and peroxi de conpound conprise a

t ot al[0(3d} ox ikt ene @mbeditent itencankergratien of thehpsrowds complex is

operable to provide nore effective bl eaching.
limifed sb ket therperoxide campetentisinoeneeatiodichie st 3s wharintain peprofeyed

acid serves as the peroxide conpound, the oxidizing
viscaditye Mg ichceh dnitedment, teacombiatiposf the paroxsle compler asd geroxide

due to the leaving qualities of the RCO2-conponent of
compthmdpemprse atitd pelo®ids shnckntrarian oh psatenthen 66 npazble tpeprovide

conposi tions conprise a non-peroxide whitening agent.
morbleffeqiet bidacking\h Fuelinnore aipesitesnatveo ergbddirosrds whefd peroxy acid

herei n i ncl ude non- peroxy conpounds, such as chlorine
serveli axthdeperaxideodontpesndarice biifdiamp |soengilesf tHehdralr ¢are soraprdition is

hypochl orites include those of alkali and al kal i ne
increséd duenethalicaviay qliligiss of thd R OM-cqpgioaas iofitll: persoygladidn

magnesi um cal ci um and bari um Non- peroxi de whitening

agent[8o3sl so Ih MatisieemodinehBN the, cogipoditias doiipaisd &l mon-peroxide

di oxi de and hydroxyapatite. [0036] The whiteni ng agent
whifghiaf apainl Woagidiideeshifeni@m aghtliméhgliModecssafnb heérein 208 ndef non-

the oral care conposition. In a preferred enbodi nent,
perdxfecoppbwxds,0eick aphidfifle didRidpy ¢hd@Resf andnhy@balidritd)o Cblorites and

about 10% of the oral care conposition.
hypochlorites include those of alkali and alkaline earth metals such as lithium, potassium,

sodium, magnesium, calcium and barium. Non-peroxide whitening agents also include
colorants, such as titanium dioxide and hydroxyapatite.

[0036] The whitening agent preferably comprises from about 0.1% to about
20% of the oral care composition. In a preferred embodiment, the peroxide compound

comprises from about 1% to about 10% of the oral care composition.

Orally Acceptable Carrier
[0037] The present invention provides compositions comprising an orally
acceptable carrier. As used herein, an “orally acceptable carrier” refers to a material or

combination of materials that are safe for use in the compositions of the present invention,
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Oally Acceptable Carrier [0037] The present invention
provi des conpositions conprising an orally acceptable
carrier. As used herein, an "orally acceptable
carrier"” refers to a material or conbination of
materials that are safe for use in the conpositions of
the present invention, 14 commensurate with a
reasonabl e benefit/risk ratio, with which the peroxide
conpl ex and whitening agent nmay be associated while
retaining significant efficacy. Preferably, the
carrier does not substantially reduce the effjcacy of
compricasysete Fuithore reesnphle bernfitvipl Tadipi Wih adéeh the peroride cppleyfand
specific carrier conponents is dependant on the
whitgainp ragentpnexd be rssoeiated While| raigining sigeifieant efficay. FPrefaaldy, the
gel s, and paints. In various enbodinents, the carrier
carrjeg degs apttybgantiolly rediceithd efficaky obitih perexidh eonpdexgriviiening agent,
conpl ex agai nst surfaces within the oral cavity to
Selegtiore ot spprific erprigyeipdrgnts isslegendrti ontthe degiredprodust form, including
concomtant use of a dental tray, nouthpiece, tape, or
dentifrings, ginsespptle.candepaintn Vmrhiers ewodinenisnthe, carmirs ie Hperelle to
IS operable for use with a tape, tray, nouthpiece or
sufficiently adhezgoibe perpcide cqn@deasieaineitsuriiosh yitghﬁh‘gorﬂmgféy torvehich the
are useful in carriers include adhesi on agents,
comppgBersis tagminisiéréd, eviboutdphagaritant uss of # dentalritay, mpehpiece, tape, or
nodul at ors, peroxide activators, peroxide stability
simag@ppkanca binawrioewssmbofimentdi thy cargerig epersble frmse withurdape, tray,
mout h feel agents, sweeteners, flavorants, colorants,
mowpdecs ontiinilat dpplience.nereof . It is understood that while
general attributes of each of the above categories of
mat eri638 naMatdiifl§ empng Hwse thanpreheseBdrie cagigrsnipplude adhesion
attributes and any given nmaterial nmay serve nultiple
agear pecvey widdkfiers, tdiwemnsy, swfadentsh f fogm chodiddtergopiérexidefactivators,
materials. Preferably, such carrier materials are
perasédeetability fagents, brepiatsi bHI hedifywigt 4genthehypescoris.omowb fesl @gents,
and with other ingredients of the conposition. [0039]
swektenersyr flayosinie nbadianie nand,, cotfpanatiensr theneoft o ftpisi wderstaed that while
adhesi on agent. As
general attributes of each of the above categories of materials may differ, there may be some

common attributes and any given material may serve multiple purposes within two or more
of such categories of materials. Preferably, such carrier materials are selected for
compatibility with the peroxide complex and with other ingredients of the composition.
[0039] In various embodiments, the carrier comprises an adhesion agent. As
referred to herein, an adhesion agent is a material or combination of materials that enhance
the retention of the peroxide complex on the oral cavity surface onto which the composition
is applied. Such adhesion agents include adhesives, film forming materials, viscosity
enhancers and combinations thereof. Such materials include hydrophilic organic polymers,

hydrophobic organic polymers, silicone gums, silicone adhesives, silicas, and combinations
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referred to herein, an adhesion agent is a material or
conbi nation of materials that enhance the retention
of the peroxide conplex on the oral cavity surface
onto which the conposition is applied. Such adhesion
agents include adhesives, filmformng material s,
viscosity enhancers and conbi nations thereof. Such
mat eri al s i ncl ude hydrophilic organic pol yners,
hydr ophobi ¢ organi c polyners, silicone guns, silicone
adhesi ves, silicas, and conbinations 15 thereof
Adhesi on agents are preferably present at a
therfqfo dvdbgsirmtagentOargpreterabbopresenisg @ levelnfifiorpaboyt & QHM%%WS%,
1% to about 40% Accordingly, the present invention
optipradly ifepos alesmb 1 % to abent d8¥p oS¢oprdingdy, ege8t fgyention proyides oral
per oxi de conpl ex conprising hydrogen peroxide and an
carel¢oyippsitionsisemprisingycl i ¢ pol ymer; (b) whitening agent ;
and (c) an orally acceptabl e non-aqueous carrier.
[ 0040] €4ydr ophirbxide corppien eorpmwhslrwefmroxrdér@rirﬁn N-vinyl
i ncl ude pol yet hyl ene glycols, nonionic polynmers of
et hyl enketgnéxtbc pddymoegk copol yners of et hyl ene oxi de and
propyl ene oxi de, carboxynet hyl ene polynmers, N-vinyl
het er oc{| i cwigtshiperegent; amhd m xt ures thereof.
Nonaqueous hydrophilic polyners useful in the practice
of the (3 esemtordliyserepiable noprgfeewsadsinier.pr ovi de a
viscosity for the conposition in the range between
about [0040] 00 CHypephils 0Geds (BLyneps . us¢fO0 AefeinHjnghudp rpdlyeghylene
pol yners al so i nclude polyners of polyethylene glycols
glyahsl netibgik qrodynoxd df ethalenn gxidheblgen eermlynfery pfilethylene oxide and
HOCH2( CH2OCH2) " OH wherein n represents the average
propylerigeridef casboppmbiylercepadymonp N-viRgl yetarbpytlémpolyhsre gind mixtures

thereof. Nonaqueous hydrophilic polymers useful in the practice of the present invention
preferably provide a viscosity for the composition in the range between about 10,000 ¢ps to
600,000 cps.

[0041] Hydrophilic polymers also include polymers of polyethylene glycols
and ethylene oxide having the general formula:

HOCH;(CH,0CH2),OH

wherein n represents the average number of oxyethylene groups. Polyethylene glycols
available from Dow Chemical (Midland, Michigan, U.S.A.) are designated by number such
as 200, 300, 400, 600, 2000 which represents the approximate average molecular weight of
the polymer. Polyethylene glycols 200, 300, 400 and 600 are clear viscous liquids at room
temperature, and are prefemred for use in the practice of the present invention.

[0042]  Another hydrophilic polymer useful herein is comprised of a water

soluble, nonionic block copolymer of ethylene oxide and propylene oxide of the formula:
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avai | abl e from Dow Chem cal (M dl and, M chigan
U.S. A ) are designated by nunber such as 200, 300,
400, 600, 2000 which represents the approximate
aver age nol ecul ar wei ght of the polymer. Polyethylene
gl ycol s 200, 300, 400 and 600 are clear viscous
liquids at room tenperature, and are preferred for
use in the practice of the present invention. [0042]
Anot her hydrophilic polyner useful herein is conprised
of a water soluble, nonionic block copolyner of
et hyl ene oxi de and propyl ene oxide of the fornula: 16
HO(GE, GRIC; HED) @ EINED) B{eGRddk GpralFhes iireiereblyshotey fih fegpect to
preferably chosen (with respect to a, b and c) such
a, b dab @} sublnSiaethb ythglae: oudeconstiorest Gompaisas fognghopseito b/ > by
about 65 to about 75% by weight, of said copol yner,
weighbegid e@palythet fhelecudp and/ire copvdisnea hapYervEREe mislesElar weight of
wei ght of from about 2,000 to about 15,000, with the,
fromGBAA Y08 ko dveiriF,qe0esitinthe bopolynzr being pressohpEstl CpIgFOmpepition
such concentration that the conposition is |iquid at
in sublO&RCénEraET thituliecofr@3@)ion i U}t rhoth kenerieratisp (A r
useful herein is Pluraflo L1220 (narketed b BASF,
Nbunjoodh)i veA blevk degodyeyer usefBl Aefpin ishPlataflnds(230) (mpdkelad dy
nmol ecul ar wei ght of about 9,800. The hydrophilic
BASPOMS(RIMe SNV Oatbeye)l. Soh pokhichviers ay e versgsoneledbygwsight of about
wei ght of the polynmer. [0044] O ganic polynmers useful
9,308S ThE heabplie phigtetiyige agide) Modknolemges atoytlfYp iyl weght of the
pol yners such as carboners such as carboxynet hyl ene
polyR@t.ymers such as acrylic acid polyners, and acrylic
aci d copol yners. Carboxypol ynethylene is a slightly
aci dijgoadj nylOrganirl poBmew niefdchs \adhewnbexyphcing pgpys plude
such car boxypol ynet hyl ene is Carbopol (r) 974 marketed.
bhyd@philNoy@ Pbers bith.as clebenas ani as Gibaxymethgene polpoers gijch ap acrylic
one enbodi nent, the conpositions conprise an N-vinyl |
acidpBlyRicRC Ml do/lip @iy 68ol yniera dthirdxgpolprocthyleneNs v blightly acidic vinyl
heterocyclic polyner that is a conponent of
polymer with active carboxyl groups. One such carboxypolymethylene is Carbopol® 974

marketed by Noveon, Inc., Cleveland, Ohio, U.5.A..

(0045] In one embodiment, the compositions comprise an N-vinyl
heterocyclic polymer in addition to the N-vinyl heterocyclic polymer that is a component of
the peroxide complex. Such N-vinyl heterocyclic polymers include those discussed above,
In one embodiment, the N-vinyl heterocyclic polymer is the same as that which is a
component of the peroxide complex. In one embodiment, the N-vinyl heterocyclic polymer
is different that that which is a component of the peroxide complex. In a preferred
embodiment, the  polymer is  poly-N-vinyl-poly-2-pyrrolidone, preferably

polyvinylpyrralidone, cross-povidone, and cPVP
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t he peroxi de conplex. Such N-vinyl heterocyclic
pol yners include those di scussed above. |n one
enbodi ment, the N-vinyl heterocyclic polynmer is the
same as that which is a conponent of the peroxide
conpl ex. In one enbodi nent, the N-vinyl heterocyclic
polymer is different that that which is a conponent
of the peroxide conplex. In a preferred enbodinent,
the polyner is poly-N-vinyl-poly-2-pyrrolidone,
preferably polyvinylpyrrolidone, cross-povidone, and
cPVP 17 [ 00461 Hydrophobic organic materials useful as
adhesitg#6] e nhdntropigbegeging materiatsheefpl @cithes@nahhinmg agents in
present invention include hydrophobic materials such
the practieexefsthe pekend snveltgasinglade, hydiapbotaé maierials micheasatwanek lsuch as
and pol yet hyl ene bl ends (Pl astigel (M nmarketed by Lyne
beep aany mineral o8, mBent kil end pMysthpereuidledds (PlakiigAl® marketed by Lyne
petrolatum white petrolatum liquid paraffin,
Laboratcaive/Hrodigdne MessthusescUBh Jr egelatitne dhito patoyaten,) ligoldgrckstin,
(Versagel (r) marketed by Penreco, Houston, Texas,
butigeSthAlepe/steny hitregeasidd vopoiymeg)ceérmis €V predgpi® nmrkated by Penreco,
copol yners, pol yethyl ene waxes, silicone polyners as
Howtwe liesed).Buy.), haylateamd ivinyhadtapopolyrnery bnd copolymers, polyethylene
pyrrolidone/vinyl acetate copolyners. In enbodi nents
waxgs, silivengpodygeet ad discasdet durtheoidréin andsplavity gyoagivobé/cinyl acetate
pol ymer, present in ratios of about 1 to about 85%
copplymgist lofentbodineondshd progent {08461 chhthinih@nehypiodpholEEe Polymer,
useful herein include, but are not Iimted to,
presenl incadioe of adinelsiowbeyt 8 8%lveighnef the amiporiEos, Silicone
fluids, silicone resins, silicone guns and m xtures
t her e@P47]1 n Kilieone pbigoherymudiul Heletn iwelndd, Biit £OHR linfitesd todsilicone
pressure sensitive adhesive (PSA) conposition,
adhesiabs udlicoge ehasmedshsiticont dluids) ilidone wsirsNsilibhedfuins and mixtures
Generally, silicone based PSA's are produced by
thereah d &n snan gmBodirhérit Cthe &atr2s icomprisds arpressganesditivexamesieUEsA)
as a polydiorganosilioxane. Suitable silicone
conpobition hishiding] thebe thia erecalidngWe in e o USdneafly NhilidoRgbaséd PSA’s
silanol term nated pol ydi organosi | oxane such as
are ppiogubiedebydonénsing ane silicdnd festhl laBMOAr organosiloxane such as a

polydiorganosilioxane. Suitable siticone polymers include the copolymer product of mixing
a silanol terminated polydiorganosiloxane such as polydimethyl siloxane with a silanol-
containing silicone resin whereby the silanol groups of the polydiorganosiloxane undergo a
condensation reaction with the silanol groups of the silicone resin so that the
polydiorganosiloxane is lightly crosslinked by the silicone resin (that is, the
polydiorganosiloxane chains are bonded together through the resin molecules to give chain
branching and entanglement and/or a small amount of network character) to form the silicone
pressure sensitive adhesive. A catalyst, for example an alkaline material such as ammonia,

ammonium hydroxide or ammonium carbonate, can be mixed with the silanol-terminated
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containing silicone resin whereby the silanol groups
of the pol ydi organosi|l oxane undergo a condensati on
reaction with the silanol groups of the silicone resin
so that the polydi organosiloxane is lightly
crosslinked by the silicone resin (that is, the
pol ydi or ganosi | oxane chai ns are bonded toget her
through the resin nolecules to give chain branching
and entangl enent and/or a snall anmount of network
character) to formthe silicone pressure sensitive
adhesive. A catalyst, for exanple an al kaline nmateri al
polySiofna@tioaneroamida the aifiwomd uesithytdr psomete dhis affResipkipg reaction.
carbonate, can be mxed with the silanol-tern nated
Copdi§mpainpcthe sitiaume sésirowisin the aitrghol touninitbd ROYROTEYYFIPXERP affords a
pronote this crosslinking reaction. Copolynerizing .
self tAdRerBig| bl pehesios i softnelasiomite meirixandlodifing it eificone resin to
pol ydi or ganosi | oxane affords a self adhering and
polyaphasbsilexme ttioolf tetpowvaire seaitivoadhatie wilivgify e taghinegopfdhe
resin to polydiorganosiloxane ratio of the pressure |
oral 868 Sbiposhiond Beséxamplei HIAsaredivhijableHeont theliaveSarnite Gapgoration,
oral care conposition. For exanple PSAs are avail able
Midfah@Mvitchipai)ans oy uridagthCbrand mame &IQ-PSH. dTlensdlicons bared aFpssure
U.S. A, under the brand nane BI O-PSA. The silicone
sensda@dhdsive sspiesent is @nsliduid/ehiceding sompositionp pbde pres¢nt invprtion at
l'iquid whitening conpositions of the present invention
a cGHoent@ti60 BE ERiuk AP o aboud POU, oPtiGHdly droabebrut $9go about 60%,
optionally fromabout 5% to about 60% optionally
optibhiafabibbut10% th ab@ipatk. 40% [0048] Silicone guns
useful herein include high nol ecul ar wei ght )
pol ydessyanasiidonx apess hasefubghereimi Suddet yhight meleqlaf weight
from about 500, 000 ¢S up to about 50,000,000 cS. Such
polgidrbAR AR x T having b UekRodifpas @5 al ofdiram ghod S0,68a P p W ehout
an average nolecular wei ght of greater than 500, 000.
50,000900 QK Y SEARANBn Bilhs [rohdd §RsBiIRlifrgaiREildxanes| wittear aworage
cyclic, and branched or unbranched. Substituents nmay
molBANE Pyt S Tphalel iRnas0/000d TS polylioxi@sgilnis fog use herein can be
pol ysi | oxanes are hydrophobic, are not irritating,
lindaPl §olRY, arRitiBichédS& ulBrafidhdl. Substituents may have any structure as long as

the resulting polysiloxanes are hydrophobic, are not irritating, toxic or otherwise harmful
when applied to the oral cavity, and are compatible with the other components of the
composition,  Specific examples of siloxane gums include polydimethylsiloxane,
methylvinylsiloxane, copolymer, poly(dimethylsiloxane, diphenyl, methyvinylsiloxane)
copolymer, and mixtures thereof. Silicone gums include those commercially available, such
as SE30, marketed by General Electric.

[0049]  Polysiloxane fluids useful herein include those with a viscosity, at 25°
C, of from about 1 ¢S to about 1000 ¢S, preferably from about 2 ¢S to about 500 cS, and

optionally from about 5 ¢S to about 400 c8. Polysiloxane fluids for use herein can be linear
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when applied to the oral cavity, and are conpatible
Wi th the other conponents of the conposition,
Speci fic exanpl es of siloxane guns include
pol ydi et hyl si | oxane, nethyl vi nyl sil oxane, copol ymner,
pol y(di net hyl si | oxane, di phenyl, nethyvinyl sil oxane)
copol yner, and m xtures thereof. Silicone guns include
those conmmercially avail able, such as SE30, narketed
by General Electric. [00491 Pol ysil oxane fl uids useful
herein include those with a viscosity, at 25 C, of
fromabout | ¢S to about 1000 cS, preferably from '
or cyUle indZat Se Eubstind tviBGOWIIS varetrlof obstitem (NFldingAs sgsiped
5 ¢S to about 400 cS. Polysiloxane fluids for use .
aboVeRI EPrBfefed silRtitubme drcludt nahylc ylgyli @nd pledlylc sbsiaents. Suitable
substituted with a wide variety of substituents
polykildxahe fhiiAginaladelimmar pdigdoxaab pukinersBndf esrdimethicone and other low
substituents include nethyl, ehtyl and phenyl
viscB4iSdnhlop@B oS theJolisAddate nﬁmhylsuiretmhb Hawini dsviscagitnal@5°C of
i near ponS|onane pol yners such as di net hi cone and
20095 RPlesd AW cydtb&RRbe ?’arﬂrb@lie@ gutRis sitdxahdzchapiof fisickondne viscosity
materi als, preferably having a viscosity at 25C of

at 2?‘!3? of S0k drBSS ERfmEYal SARLRE 60Neriad HatQkditally Gdruge herein
i [ oxanes haV|ng for exanp e a viscosity at 25 C of

mclué)eoDéﬁoos'é {: %ﬁ? 1 Bdw- @6 ESip&htidBin@thedAK Hill@keries

fe sul use hereln nc ude DC200 seri es

WiEL HRP Wi @R pOr ati on and the AK
mm%ﬂ%#%;serf%E%SQWQﬁgted oy Vﬂcﬁer %hen1e GrbH, Munchen,

Ger ma [ 00 i& MekeddR. | BeJhgmbigani
@a? g 58%516% SHLNAIRME Bbgch gRbiganic

mat er |no ganic materials include silicon

mat{ggély E{'E{uﬁe SHESH ﬁtﬁyxﬁé}ﬁ E&El% S hbEAsBANRABEIRs WHichhfunction as

unction as I ng agent's (Cab-o-sil(r) funed
1 11 n al L @Bb C@itl B st
i as%%‘%%%e@ R R v
ty d Q3] mb¥kéies gD
Mﬂ\%{fﬁ‘gﬁg Sh @5 w@% IS%S‘P%N%? 5? gﬁg&% SA). t00511 "

Ch:;rnrﬁI 'ﬁ%sa&g f"@q{]t(ﬁ'ac%@&g, é&gﬁl&ayﬁgfyﬂnd,@sﬂ.ﬁ i ncl ude

car boxyvi ny

[0051] Thickening agents among those useful herein include carboxyvinyl
polymers, carrageenans (also known as Irish moss and more particularly iota-carrageenan),
cellulosic polymers such as hydroxyethylcellulose, carboxymethylcellulose (carmeliose) and
salts thercof (e.g., carmellose sodium), natural gums such as karaya, xanthan, gum arabic and
tragacanth, colloidal magnesium aluminum silicate, colloidal silica, and mixtures thereof.
One or more thickening agents are optionally present in a total amount of about 0.01% to
about 15%, for example about 0.1% to about 10% or aboit 0.2% to about 5% by weight of
the composition.

[0052] Viscosity modifiers among those useful herein include mineral oil,

petrolatumn, clays and organomodified clays, silica, and mixtures thereof. In various
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pol ymers, carrageenans (also known as Irish nboss and
nore particularly iota-carrageenan), cellulosic
pol ymers such as hydroxyet hyl cel | ul ose,
car boxymet hyl cel | ul ose (carnellose) and salts thereof
(e.g., carnellose sodium, natural guns such as
karaya, xanthan, gum arabic and tragacanth, coll oida
magnesi um al um num silicate, colloidal silica, and
m xtures thereof. One or nore thickening agents are
optionally present in a total amount of about 0.01%to
about 15% for exanple about 0.1%to about 10% or
emb@inaetts, Gu2ovisoosity ouedifars laye wesrafie tofinhibit setdisa s ssepaefipn of
[00521 Viscosity nodifiers among those useful herein
ingrédfeatsusteo pressta rediipbrsibiline tpapl agitan ¢ff &jiguid sgmposition.  One or
organonodi fied clays, silica, and m xtures thereof. In
more/ Gikdosits modifiesnivo dptivpaityspresucin a/fotad emionyt afgheytG}1so by gbout
operable to inhibit settling or separation of
10%), fog Eetipbndbeutdl. 1% @ gbooirhdt by weightap dresolipdsiiap. upon
agitation of a liquid conposition. One or nore o
Vi scquisBy mdiubitesmorgy thoso psélultekdiy inplude materiplp opcqrghigations
anmount of about 0.01%to about 10% for exanple about
of 1BatdP4ld Ehatheeltopadblbyto wehbkitze ofndfon esuspemp oxther | epmponays 3f the
Di [ uents anong those useful herein include materials
com@bsiteAninnatibengnbodimenay dilieals sird bserable © adlfust thig| véscowity of the
sol ubi i ze and/or suspend other conponents of the
comBOSNRAS bpticdally b confunicters witiyisdsing malifieds (agafitcyssed erein) and
operable to adjust the viscosity of the conposition,
othed Priysumahth ¥ the caopjsition.t Thancompokition Seodferally nortrdueeyssi-g adpes
di scussed herein) and other conponents of the
not CEHIFe Sppredible ThsuosPdritidatip-uhieupd efater abkgdition to water added
non- aqueous, i.e., does not contain appreciable
conSAEAN S 1R pehieds cahdoymdinPesferabiwathe rcomposititeli ¢dmapmis¢soless than
wat er added consequent to the peroxi de conpound.
aboir®f @htahinhe dafer.CONMPAGIakicagthoonpefbieseih eshidt Blaperingbd igwver
5% water in the carrier. D luents anong those useful
alcdh6k €4.8, Cnelaydroily peferadlypdithnb) wiiluerad ore lpcasent frethg npnagpeons
- C5 alcohol., preferably ethanol). Diluents are
Liquidl ABRdHing ddndpbBsitisiR et invention in amounts of about 0.1% to about

90%, optionally in various embodiments from about 0.5% to about 70%, from about 0.5% to
about 50%, from about 0.5% to about 35%.

[0054] Surfactants among those useful herein include anionic, nonionic, and
amphoteric surfactants. Surfactants may be used, for example, to provide enhanced stability
of the formulation, to help in cleaning the oral cavity surfaces through detergency, and to
provide foam upon agitation, e.g., during brushing with a dentifrice composition of the
invention. Suitable anionic surfactants include water-soluble salts of Cgo 2lkyl sulfates,
sulfonated monoglycerides of Cg 0 fatty acids, sarcosinates, taurates, and mixtures thereof.

Hlustrative examples of these and other surfactants are sodium lauryl sulfate, sodium coconut
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l'iquid whitening conpositions of the present invention
in anobunts of about 0.1%to about 90% optionally in
various enbodi nments from about 0.5%to about 70% from
about 0.5%to about 50% from about 0.5%to about
35% 100541 Surfactants anong those useful herein
i ncl ude ani oni c, nonionic, and anphoteric
surfactants. Surfactants nmay be used, for exanple, to
provi de enhanced stability of the formulation, to
help in cleaning the oral cavity surfaces through
detergency, and to provide foam upon agitation, e.qg.,
mondglyéerige Isnkfimiaten godiinn Hawryld samecsingtec socdiempagyh isegthignate, podium
i nvention. Suitable anionic surfactants include )
laurefia t@boxglite) hdoscdlitim dodstyldBnzzgesy|fRypate, and mixtures thereof. Suitable
sul fonat ed nonogl ycerides of C8_20 fatty acids,
nonisgir coghatete siclule wpelorvamers mel ok xufes sopfite geiers, fatty alcohol
Illustrative exanples of these and other surfactants,
ethoaylates; oltiyipherobethyylates| theiiary, amjwaiides dextianyphosphine oxides, dialkyl
nmonogl yceri de sul fonate, sodiumlauryl sarcosinate,
sulfescixths,Lami rdxtuneh thesooBt Shitatre erephotenid iswractants iradede derivatives of Cgz0
car boxyl ate and sodi um dodecyl benzenesul fonate, and
alipimitix becondary heirtentifry aBunes Abving amariinihgroupsinch At eaaprxylate, sulfate,
i ncl ude xpol oxanmers, pol yoxyethylene sorbitan esters,
sulférate) yhaapiephad phogthhmsty | Atsesablatxamblshe aesloamidaprepylhgtaige. One
tertiary am ne oxides, tertiary phosphi ne oxi des,
or nihradukfpttants ark bpiindidg presentinmiitelaneent ¢fabeus 0.01Bup ekt 0%, for
anphoteric surfactants include derivatives of C& -20
exaiapli pbait DO5%ctoahalasys arathoutd) 1% &r sboard e Sraferolnghepuriactant is
ani oni ¢ group such as carboxylate, sulfate, o
noniicfand abmpatibhosph atrexide cphpsipfoseh @s pelysthyleathirade. Nonionic
exanpl e i s cocoam dopropyl betaine. One or nore
surfsataritsaat prdsent an embpdimentalof shipmessinn af Fevels 6 fiam dhepiuhP1% to
of about 0.01%to about 10% for exanple about 0.05%
abotitd%about 5% or about 0.1%to about 2% Preferably, the
surfactant is nonionic and conpatible w th peroxide
conpdoess} s Uknamasoduldtyte biefill deeincintldds mpjervile ppasable to increase
surfactants are present in enbodinments of this
amdunit/ ethickiess ab dtdilay ofofoathr gmemizd Uty Ghe0 toGpositionbisgt, demifrice

compositions) upon agitation. Any orally acceptable foam modulator can be used, including
polyethylene glycols (PEGs), also known as polyoxyethylenes. High molecular weight PEGs
are suitable, including those having an average molecular weight of about 200,000 to about
7,000,000, for example about 500,000 to about 5,000,000 or about 1,000,000 to about
2,500,600. One or more PEGs are optionally present in a total amount of about 0.1% to
about 10%, for example about 0.2% to about 5% or about 0.25% to about 2%.

[0056] Humectants useful herein include polyhydric alcohols such as
glycerin, sorbitol, xylitol or low molecular weight PEGs. In various embodiments,

humectants are operable to prevent hardening of paste or gel compositions upon exposure to
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[ 0055] Foam nodul ators useful herein include materials
operable to increase anount, thickness or stability
of foam generated by the conposition (e.g., dentifrice
conpositions) upon agitation. Any orally acceptable
f oam nodul at or can be used, including polyethylene
gl ycols (PEGs), also nown as pol yoxyet hyl enes. Hi gh
nol ecul ar wei ght PEGs are suitable, including those
havi ng an average nol ecul ar wei ght of about 200,000 to
about 7,000, 000, for exanple about 500,000 to about
5,000, 000 or about 1,000,000 to about 2,500,000. One
~ arrgr Impreoupr@bodyments phyrengiatis yalger meiion ph swegtenesd.  dnsupr more
of about 0.1%to about 10% for exanple about 0.2%to
hugeriangs Soppionalibpresept PSvtpabammgtiel gbvut 1% 06 slouHEecionptagple
useful herein include polyhydric al cohols such as
abayt 9%6de piont 236 bt abohit %40 abpw|15%¥ | ow nol ecul ar wei ght
PEGs. In various enbodi nents, hunectants are operable
to prd0&Rk hEerdeide ngiwfrpashasordgal bicahpugd, tsodinm eapmmate,
exposure to 22 air. In various enbodi nents hunectants
mapgagesefglurondtomanbe swwptreted insthe @mapositionofche preseecineentisn. The
are optionally present in a total anmount of about 1%
activeton ¥o telatif @y onohantive wathplhe pembidatwii®hing agho it m@6&duerus liquid
about 5% to about 15% [0057] Peroxide activators such
comppsiions. Umvhiiava embodiments, Shedictivataras ¢perebiey reantwigathe peroxide to
gl uconate may be incorporated in the conpositions of
rel¢aheoxygerswhen the liguid imbiteniighempagitiow gtptied fosthe tethtis veitagted with
nonactive with the peroxide whitening agent in
salive matie enlisavity.q Thelpercodpasivitoran sptionallywmeseguia embodiments of this
enbodi nents, the activator is operable to react with
inveltenpes oxkcidration offabbue 8186 ahgendWwhen the |i quid
whi t eni ng conposition applied to the teeth is
cont aft088] wi pH msdifyingaagents taheng itiadse aigefik ereifhieclude acidifying
peroxi de activator is optionally present in
ageatsiyo divee ptsbasifyity pgentsitovadsa tpilp mddiuffarinpageets tie ednitrohpId fvithin a
about 0.1 %to about 50% [0058] pH nodifying agents
desgraebragse. hiis exangeé, whe bemek nompumhdickel eated Giofnyaciiifying, basifying and

buffering agents can be included to provide a pH of about 2 to about 10, or in various
embodiments from about 2 to about 8, from about 3 to about 9, from about 4 to about 8, from
about 5 to about 7, from about 6 to about 10, and from about 7 to about 9. Any orally
acceptable pH modifying agent can be used, including carboxylic, phosphoric and sulfonic
acids, acid salts (e.g., monosodium citrate, disodium citrate, monosodium malate, ete.), alkali
metal hydroxides such as sodium hydroxide, carbonates such as sodium carbonate,
bicarbonates, sesquicarbonates, borates, silicates, phosphates (e.g., monosodium phosphate,
trisodium phosphate, pyrophosphate salts, etc.), imidazole, and mixtures thereof. One or
more pH modifying agents are optionally present in a total amount effective to maintain the

composition in an orally acceptable pH range.
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agents to |l ower pH, basifying agents to raise pH, and
buffering agents to control pHwthin a desired
range. For exanple, one or nore conmpounds sel ected
fromacidifying, basifying and buffering agents can
be included to provide a pH of about 2 to about 10, or
in various enbodinents fromabout 2 to about 8, from
about 3 to about 9, fromabout 4 to about 8, from
about 5 to about 7, fromabout 6 to about 10, and from
about 7 to about 9. Any orally acceptable pH
nmodi fyi ng agent can be used, including carboxylic,
phospl¥69lc ahbuthied agerds inalvilel siateaigls dviadl inpafte dpsirable texture
nonosodi um citrate, disodiumcitrate, nonosodi um
or pthérdeading doming) yse af thakompayiioal Shohchegents thebids bohrbamtesnls, which
hydr oxi de, carbonates such as sodi um car bonat e,
m rricas bobaliesits eegul timab deedt esteethendpess dsé to effnescence and
phosphates (e.g., nonosodi um phosphate, trisodium
relkoefjpadie diopide o pnp splighecesablt bicadbbmiy ¢anibeivdalz dlchiding vdthout
m xtures thereof. One or nore pH nodifying agents are
limizpti ancaikalil nyetqd roécadhotatessueh dsododiumpand potassifith didiboeatésp ammonium
mai ntain the conposition in an orally acceptable pH
bicarhomgz, akBm{xR0&therhbfl tUnefoe lorelgeambsaicnskude optiinelly @ksnt in a
which inpart a desirable texture or other feeling
toted ambmg of18 &%0b abdue S, Mmoshinpie Aboubl%ito ab@in28%i ncl ude
bi carbonate salts, which in various enbodi nents
I mpar {006a6]" c| Blavorheehthoripathdse ekdfulaitekig ilkide gy indterial or mixture
ef fervescence and release of carbon dioxide. Any
of matatidly oppeabiepto @hhancdihe adsteqil deacotpbsitid. UsBdorall Nk epdibhgnatural
without Ilimtation alkali mnmetal bicarbonates such as
or syhetim favorapotasBé used)iscdr o flatemg dARAAYARNE aldehydes, esters,
bi carbonate, and m xtures thereof. One or nore
alciiodsasinihametsials; andcanisipitions letepf. priseintsi inclade vailih, sage,
amount of 0.1%to about 50% for exanple about 1%to
magdrem| pasley oflDGEEMikil il eirmahen allpslY of hastergtRe f((HethhiRilRiylate),
i nclude any material or mxture of nmaterials operable
petpemamhvdinclevd &ik bhyasil,enidé oil,acal@mpasi, tins oils\iyit @flakddyessences
acceptabl e natural or synthetic flavorant can be
incluging thaseidérivas fifolradembh,nGark| 18me, fgk=pe@iit, Rgrick,dRhy@egrape, apple,
esters,
strawberry, cherry, pineapple, etc., bean- and nut-derived flavors such as coffee, cocoa, cola,

peanut, almond, etc., adsorbed and encapsulated flavorants, and mixtures thereof. Also
encompassed within flavorants herein are ingredients that provide fragrance and/or other
sensory effect in the mouth, including cooling or warming effects. Such ingredients include
methol, menthyl acetate, menthyl lactate, camphor, eucalyptus oil, eucalyptol, anethole,
eugenol, cassia, oxanone, a-irisone, propenyl guaiethol, thymol, linalool, benzaldehyde,
cinnamaldehyde, N-ethyl-p-menthan-3-carboxamine, N,2,3-trimethyl-2-
isopropylbutanamide, 3-1-menthoxypropane-1,2-diol, cinnamaldehyde glycerol acetal

(CGA), methone glycerol acetal (MGA), and mixtures thereof. One or more flavorants are
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al cohols, simlar materials, and conbi nati ons ther eof.

Fl avorants include vanillin, sage, narjoram parsley
oil, spearmnt oil, cinnanon oil, oil of w ntergreen
(rmethyl salicylate), peppermint oil, clove oil, bay
oil, anise oil, eucalyptus oil, citrus oils, fruit
oils and essences including those derived from | enon,
orange, linme, grapefruit, apricot, banana, grape,

appl e, strawberry, cherry, pineapple, etc., bean- and
nut-derived flavors such as coffee, cocoa, cola,
peanut, al nond, etc., adsorbed and encapsul at ed ) .

opHenglfp Pegsens  In Antetahiarputeaf abRul @B1% ta|abput Facentsadletn various
within flavorants herein are ingredients that provide

embpdigiertn demahapt059p hegut 2%e framrapowt e to 3bgut heongndtfrpm about
including cooling or warm ng effects. Such ingredients

0.} taebti8.5% et hol , menthyl acetate, nmenthyl |actate,
canphor, eucal yptus oil, eucal yptol, anethole,
eugendP061L as Siwgctensxsamomng thoser sstivh dherqip opdpdd orally acceptable
guai et hol, thynol, |inalool, benzal dehyde,

natgrah apsrtificielhyuativeNs aphrpitigyagsraetensss. 3Sedirsyestenar iaclude dextrose,
N, 2, 3-trinmethyl-2- isopropyl butanam de,

polydaxtiead: SUraoey o iosm dextrin dgied invert pugan menehshyidtose | riposs; Hlctose,
acetal (C&), nethone glycerol acetal (M3), and

leviroge. Lpalagtosdh eora srup Omeluding righefnidiesy opmatysipaand cofysyrup solids),
optionally present in a total amount of about 0.01%to

pariobby thy&dyzesh starghahydyogenatedy staph shydentyrotdi weshitel, frapmitol, xylitol,
about 0.05 to about 2% from about 0.1%to about 2.5%

madiitell, fspoplt, abpurame, Qedtaine, satrberin §1d500ts hOeE] ucBlwset dprptide-based
anong those useful herein include orally acceptable

intprse |Awekbtensrs, sqytlamites, alihydmeshalconies; eandr mirdures ghterdof.i V@ne or more
sweet eners. Such sweeteners include dextrose,

swpetnetestt roptenally possed dn antetal emeyntdisrending, stenglycbn v gratticular
sugar, mannose, Xyl ose, ribose, fructose, |evul ose,

swgeitngt(Elosstected, drun typyerllipat(levedd efcframny abrug B.0PF% de elgmit 6%k nptionalty
syrup and corn syrup solids), partially hydrolyzed

frogt zhoutD. 01y thrabgeriSt.ed starch hydrol ysate, sorbitol,
mannitol, xylitol, wmaltitol, isomalt, aspartane,
neot a®62k ac €leborants ammag dhaist ssefith bereinfincleispignhaptsedyes, lakes and
di pepti de- based

agenis imparting a particular luster or reflectivity such as pearling agents. In various

embodiments, colorants are operable to provide a white or light-colored coating on a dental
surface, to act as an indicator of locations on a dental surface that have been effectively
contacted by the composition, and/or to modify appearance, in particular color and/or
opacity, of the composition to enhance attractiveness to the consumer. Any orally acceptable
colorant can be used, including FD&C dyes and pigments, talc, mica, magnesium carbonate,
calcium carbonate, magnesium silicate, magnesium aluminum silicate, silica, titanium
dioxide, zinc oxide, red, yellow, brown and black iron oxides, ferric ammonium

ferrocyanide, manganese violet, ultramarine, titaniated mica, bismuth oxychloride, and
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i ntense sweeteners, cyclamates, dihydrochal cones, and
m xtures thereof One or nore sweeteners are
optionally present in a total anpunt dependi ng
strongly on the particular sweetener(s) selected, but
typically at |levels of fromabout 0.005%to about 5%
optionally from about 0.01%to about 1% [00621
Col orants anong t hose useful herein include pignents,
dyes, |l akes and agents inparting a particular |uster
or reflectivity such as pearling agents. In various
_enbodi ments, colorants are operable to provide a white
mixggrey ihgiepl cOhopremionesatoranty ae ontichaly ptesent uy 4 todad ,amopntaaftabout
as an indicator of |ocations on a dental surface that
0.0W%g to 4bewir?0% fos erdmpds sboutthMit% it abdutohp%t drabeus AP dsiotabort 5%.
and/ or to nodify appearance, in particular color
and/ ol006Hpacint gne embedimentoiyro pressnd rinveptien ipanvides compositions
attractiveness to the consuner. Any orally acceptable
comppsiggant can be used, including FD&C dyes and
pi gnents, talc, mca, nagnesium carbonate, calcium
car bonaf®, niem ebriutifs%ith alocat 60% whgpesiidacoalplexi num
silicate, silica, titanium dioxide, zinc oxide, red,
yel | ow, (Hr owiora rlebub0.8%ko bawh 6@9% ioflewhitdnergraigentgamdoni um
ferrocyani de, nmanganese violet, ultramarine,
titani at@d nirgaabdut @AYtth amouy 60% of 2 sliconandhesi2® m xt ur es
t hereof One or nore colorants are optionally present
Optiomally, tthet caimpasitierndddsfonalyouwtnprifes Gdhdatoot Boabbu2B% of Dsilicone
exanpl e about 0.01%to about 10% or about 0.1%to
fluigb GgtioBlly, thO@Gosition atidicantyocimpeinds, franhabopt E&adbout 40% of a
i nvention provides conpositions conprising: (a) from
hydedpbeltic foliter mich boableGlmafieral oflend poigehamplext. (b)
fromabout 0.5%to about 60% of a whitening agent; and
(c) fromabout 0.5%to about 60% of a silicone
adhesive. Optionally, the conposition additionally
Optopipkdtive Maferigln about 1 to about 99% of a silicone

[0064]  The compositions of the present invention optionally comprise an
active material, which is operable for the prevention or treatment of a condition or disorder of
hard or soft tissue of the oral cavity, the prevention or treatment of a physiological disorder
or condition, or to provide a cosmetic benefit. In various embodiments, the active is a
“systemic active” which is operable to treat or prevent a disorder which, in whole or in part,
is not a disorder of the oral cavity. In various embodiments, the active is an “oral care
active” operable fo treat or prevent a disorder or provide a cosmetic benefit within the oral
cavity (e.g., to the teeth, gingiva or other hard or soft tissue of the oral cavity). Oral care
actives among those useful herein include whitening agents, anticaries agents, tartar control
agents, antiplaque agents, periodontal actives, abrasives, breath freshening agents, malodour

control agents, tooth desensitizers, salivary stimulants, and combinations thereof. Tt is
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fluid. Optionally, the conposition additionally
conprises fromabout 1%to about 40% of a hydrophobic
pol ymer, such as a blend of mneral oil and
pol yet hyl ene glycol. Optional Active Materials: [0064]
The conpositions of the present invention optionally
conprise an active material, which is operable for
the prevention or treatnment of a condition or disorder
of hard or soft tissue of the oral cavity, the
prevention or treatnment of a physiol ogi cal disorder
or condition, or to provide a cosnetic benefit. In
undggetdod tet whiboghnemhdtgibutehef cacdh ofithe atovacatégorist @ntives may differ,
active" which is operable to treat or prevent a
thergi may smne whhmbn aitibudscing apy given peatérjal ntay seofe multiple purposes
di sorder of the oral cavity. In various enbodi nents,
withindwaor impee pfSsugln cétegodibs ofaacgvesadirefiblyppeh abives te sicctad for
or prevent a disorder or provide a cosnetic benefit
comgiatibility witke therretoxideaveimplex (eraide dompbivel, tmkbdther igimediema of the
or other hard or soft tissue of the oral cavity). Oal
congrsigion. a dtetives sanzomp rigpst lofd hesedd ate distasedin D, (dent Publication
whi t eni ng agents, anticaries agents, tartar contro
20034306854, Rontle ptl g peblislgdMovemperd, @030 1ES. Patchi 6,290, 933, Durga et
abrasi ves, breath fresheni ng agents, nal odour contro
al,, agendtSeptembat1l, 209¢ omd (LS. Parest, 6,683 92V ALayw @t fssisd Rebirsary 32004,
conbi nations thereof. It is 26 understood that while
gener @063t t r Altiveessefll heainlarodptivhdlyghews it deegmpoison®bf the
actives may differ, +there may sone comon attri butes
pregentinggnyioy invefe andteffedtive anbynts eA Veaferudd éffrcfve) WP MR @S an active
within two or nore of such categories of actives.
is aRragfogntatbityls sefficientao thaveethe aesred eheespieatit Sroprophylactic effect in the
conpatibility with the peroxide conpl ex, peroxide
hungmngy dowat anumd sdijéve ko wheh etk Rtivsiselimidi®ered; orihos6t indod adverse
Actives anong those useful herein are disclosed in
side e8ectPdreht asPulalditg,atirkieifion, 2 610 116210 68 é¢bnsd)o b@metisuake with a
publ i shed Novenber 6, 2003; U S. Patent 6,290, 933,
reafOuatdabeatfit/risk ratiol v @sbdSe thie efer of this ineddion, ard spkcic safe and
Patent 6, 685,921, Law or, issued February 3, 2004.
effeG@F6HhouL Off the activeafilllvatyewieh suchifst@Phd BB Phiti¢ulpr @mEKon bling
t he conpositions of the
treated, the physical condition of the subject, the nature of concurrent therapy (if any), the

specific active used, the specific dosage form, the carrier employed, and the desired dosage
regimen.

[0066] The compositions of the present invention optionally comprise an
abrasive, In various embodiments, an abrasive is useful for example as a palishing agent.
Any orally acceptable abrasive can be used, but type, fineness (particle size) and amount of
abrasive should be selected so that tooth enamel is not excessively abraded in normal use of
the composition. Suitable abrasivesv include silica, for example in the form of silica gel,

hydrated silica or precipitated silica, alumina, insoluble phosphates, calcium carbonate,
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present invention in safe and effective anmounts. A
"safe and effective" anmount of an active 1is an anount
that is sufficient to have the desired therapeutic or
prophylactic effect in the human or | ower ani nal
subject to whomthe active is adm nistered, w thout
undue adverse side effects (such as toxicity,
irritation, or allergic response), commensurate with a
reasonabl e benefit/risk ratio when used in the manner
of this invention. The specific safe and effective
amount of the active will vary with such factors as

resilod€ alpasivies Gudhaas wenidirhildshydreéondensationaredactsy ae P sesthfreof.
condition of the subject, the nature of concurrent

Amérpenapiple pospayes ustthleas abpeves e abophpephatradpolymgaphosphates
specific dosage form the carrier enployed, and the

and @eSplicephatte s Agetrathegixaepics {rd 0B nTheathopkmspluite dipyfgatgfcalcium
the present invention optionally conprise an

pyropBéspRity, @-calduri @yiophisplerd othairaut shosphatea baleiygpelymetaphosphate
useful for exanple as a polishing agent. Any orally

and aB618PIk adliem pblyAsispiespiare. (e osmdie busivesgreoptionplbraessnt inan
(particle size) and anmount of abrasive should be

abraSik eftdEide ffal bhatint] picll yebeursts tosiboat 7084 e ssimplk gbout 10% to
abraded in normal use of the conposition. Suitable

abo@RFOASbrABSut 1384 1wdBowiz0Yicdey, wdight oéstampinpositiont Hevefage parti¢le size
silica gel, hydrated silica or precipitated silica,

of af labiaRi R f fratee] 14 RbraviyaBah atl es abanab@ imydor ewabpiverbeut 1 to gbout
resi nous abrasives such as urea-fornmal dehyde

20 &R BB to@Bopn fgmct s, and mi xtures thereof. Anpng
i nsol ubl e phosphat es useful as abrasives are
or t hopbeg phatiescompodiyore bAph papém ientiarrgtionally comprise a tartar
pyrophosphates. Illustrative exanples are dical ci um

con@bt PARBGSRRRGREnI Npstaa kit agaitsu mmqngr tipseossshatherein include
$- cal ci um pyrophosphate, tricalcium phosphate, calcium_

phaBfaiiBh@RpRBeREBERes @hideianph] ppdphosheies)mpol yaminopropanesulfonic
pol ynet aphosphate. One or nore abrasives are

aci® AMIR)] [pplyRTeBs e Al fohite Npolwisfas iplespbdtése cdiphaspliopstad such as
anount, typically about 5%to about 70% for exanple

azadRWalkad Y2 ldphogihonkites X0 atacyiubiptaksRe-tiphadpbertic 364p Dymethyl
wei ght of the conposition. Avenge particle size

azacyclopentane-2,3-diphosphonic acid, ethane-1-hydroxy-1,1-diphosphonic acid (EHDP)

and ethane-1-amino-1,1-diphosphonate, phosphonoalkane carboxylic acids and salts of any
of these agents, for example their alkali metal and ammonium salts. Useful inorganic
phosphate and pb]yphosphatc salts include monobasic, dibasic and tribasic sodium
phosphates, sodium tripolyphosphate, tetrapolyphosphate, mono-, di-, tri- and tetrasodium
pyrophosphates, sodium trimetaphosphate, sodium hexametaphosphate and mixtures thereof,
wherein sodium can optionally be replaced by potassium or ammonjum. Other useful
anticalculus agents include polycarboxylate polymers and polyvinyl methyl ether/maleic

anhydride (PVME/MA) copolymers, such as those available under the Gantrez™ brand from
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of an abrasive, if present, is generally about 0.1 to
about 30 m for exanple about 1 to about 20 p.mor
about 5 to about 15 m 100671 The conpositions of the
present invention optionally conprise a tartar

control (anticalculus) agent. Tartar control agents
anong those useful herein include phosphates and

pol yphosphat es (for exanpl e pyrophosphates),

pol yam nopr opanesul fonic acid (AWPS), polyolefm

sul fonat es, pol yol efi n phosphates, di phosphonates such
as azacycl oal kane- 2, 2-di phosphonates (e.g., . .

ISP aWawnec Noh Soe anaope utigleessisaeh e pEPRlly PRESFREtIR P anticalculus
azacycl opent ane- 2, 3- di phosphoni ¢ aci d, .
effeetivieatniel hmpiypdr igRipally, 4bows HALE fnabeus 8¢ dor(Eppple 2bapi(d-05% to

et hane- | -am no-|, 1-di phosphonat e, phosphonoal kane
about@bWoypbout 0484 igebamridS%al t s of any of these agents,
for exanple their alkali metal and ammoniumsalts. |
Usef UP0GShor g eompobibeshef capigsepb iBMsRED Matigmaly|cpyprise a
i ncl ude nonobasi c, dibasic and tribasic sodi um
fluogfie $grh sttuess, ussiilli omexanmo| a3 pRosieeries agent. Any orally acceptable
t et rapol yphosphate, nono-, di-, tri- and tetrasodi um
fluopige ipirowoh atrelss; ussddialvding potassiaphenspivn ped ampeiy fluorides and
hexanet aphosphat e and m xtures thereof, wherein )
mofidpraphospirtespitirmpes fiupride indiyh dyeddepgndypixises thereefr In various
ammoni um O her useful antical cul us agents include
embodimentsy Wairydokible foiideinsounes aporspdi Ay¢ ompersyluoride ion sources
et her/ mal ei ¢ anhydri de (PVME/ MA) copol yners, such as
are bpidwellnpasdntlin en amdert prévediga atietelzaiMbovtah 80250 in abpgt 2%, for
| SP, Wayne, NJ. One or nore antical cul us agents are
exampleiabma 01095% teatent 1% or dhouth®i%e tl sbatfs3%.of flaenidevenst ot al
anount, typically about 0.01%to about 50% for )
exanple6¥ bouthe) c@Bidsitions ab daet pREM dnveatiorutopionpllyscomprise 2
about 15% [0068] The conpositions of the present
starinnyse frini grwraepisebmalor yexeoplpr ks e meriofidnted racties, | tararsemirele agent,
useful, for exanple, as an anti-caries agent. Any
antiofrigs kgenherdeqh disensitizet. Udory walyi asreptablerstraneusiotbwures eeh be used,
i ncl udi ng potassi um sodi um and ammoni um fl uori des and
including stannous fluoride, other stannous halides such as stannows chloride dihydrate,

organic stannous carboxylate salts such as stannous formate, acetate, gluconate, lactate,
tartrate, oxalate, malonate and citrate, stannous ethylene glyoxide, and mixtures thereof. One
or more stannous ion sources are optionally present in a total amount of from about 0.01% to
about 10%, optionally from about 0.1% to about 7% or from about 1% to about 5%.

[0070] The compositions of the present invention optionally comprise an
antimicrobial (e.g., antibacterial) agent. Any orally acceptable antimicrobial agent can be
used, including triclosan (5-chloro-2-(2,4-dichlorophenoxy)phenol); 8-hydroxyguinoline and
salts thereof; zinc and stannous ion sources such as zing citrate, zinc sulphate, zinc glycinate,

sodium zinc citrate and stannous pyrophosphate; copper (II) compounds such as copper (II)
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nonof | uor ophosphat es, starnous fluoride, indium
fluoride, and m xtures thereof. In various
enbodi nents, water-soluble fluoride ion sources are
used. One or nore fluoride ion sources are optionally
present in an anmount providing a total of about
0. 0025% to about 2% for exanple about 0.005%to
about 1% or about 0.01%to about 0.3% of fluoride
ions. [0069] The conpositions of the present invention
optionally conprise a stannous ion source useful, for
exanpl e, as a periodontal active, tartar caontrol .
chlogige rfluoride melfatasdddeydengister phiialie eeid lind) sadie Akgreal sagh as gpagnesium
orally acceptabl e stannous ion source can be used,
morjopethsstlion (phifaleke osoZHinarive] dbateBie PMEHNHO FERATIdge Such as
such as stannous chloride dihydrate, organic stannous,
alkylpyridimiy ehleridsale.s, etidpyridiniun aﬁlﬁa%@f’&am@a&e@t oft(@C with
gluconate, lactate, tartrate, oxalate, nmmlonate and, .
zince pad/ert enzymeaninmadsexdmmigingme dilojidsi tnd, Nagadseyl thostipdpyridinium
thereof. One or nore stannous ion sources are o
chlagide,);o hiagilayides; ewieintas | ghlashexisting dighisomete, ofexptidipg. sérgidine, and
0.01%to about 10% optionally fromabout 0.1%to
alexadinayt halsgematedt bispheabiu compeunds, abvelutas58¢° mthpignelipréd-chloro-6-
conposi tions of the present invention optionally o
browophenéls e tenzali@niuinni dratsical slieylgpilideandpimberer begmide;  iodine;
agent. Any orally acceptable antimcrobial agent can
sulfbmmidese &jsbignalided; p@enp}ici:sﬂp@;g:aﬁino derivatives such as delmopinol and
(5-chl oro-2-(2, 4-di chl or ophenoxy) phenol ) ; ]
octePiriol; d megnyadiai pdtacih egraprdeeds gktrast; t mebf eugenqlc magghol; geraniol;
stannous ion sources such as zinc citrate, zinc _
carggiop hatrad;, ewcalyptoly leyrethokit £allyletedhalrhexivh cesericmph treeti galicylate;
st annous pyrophosphate; copper (I1) conpounds such as
antibiopgersuét 1ds  a@@mattihporanshejciliih,u detiadesling uldp¥ircgclingd minocycline,
hydr oxi de; phthalic acid and salts thereof such as
metnadfaes £, Uneomytino pokmssin L phindradysine and amgjuien dhdrepd; A further
guat ernary ammoni um conpounds, such as
illugttakiye Pstiof diefiil antitebtenaliaderds sergided ey, Pytentdd, HilaA5, Gaffar, et
chloride (CPC), conbinations of CPCwith zinc and/or
al., sauedriely, 7,1189% adecyl pyri di ni um chl ori de, and
N-t etradecyl -4-ethyl pyridinium chloride,);
bi sgulfTdes, Tisucimmsitiod of Hexpreienteintenjionceptignally comprise an
hexeti di ne, octenidine; and
antioxidant.  Any orally acceptable antioxidant can be used, including butylated

hydroxyanisole (BHA), butylated hydroxytoluene (BHT), vitamin A, carotenoids, vitamin E,
flavonoids, polyphenols, ascorbic acid, herbal antioxidants, chlorophyll, melatonin, and
mixtures thereof.

[0072] The compositions of the present invention optionally comprise a saliva
stimulating agent, useful for example in amelioration of dry mouth. Any orally acceptable
saliva stimulating agent can be used, including without limitation foed acids such as citric,

lactic, malic, succinic, ascorbic, adipic, fumaric and tartaric acids, and mixtures thereof. One
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al exi di ne; hal ogenat ed bi sphenolic conpounds, such as
2,2" nethyl enebi s-(4-chl oro-6- bronophenol);
benzal koni um chl ori de; salicylanilide, dom phen
brom de; iodine; sulfonam des; bisbiguanides;
phenol i cs; piperidino derivatives such as del nopi no
and octapinol; nmagnolia extract; grapeseed extract;
t hynol ; eugenol; nenthol; geraniol; carvacrol;
citral; eucal yptol; catechol; 4-allylcatechol; hexyl
resorcinol; methyl salicylate; antibiotics such as
augnentin, anoxicillin, tetracycline, doxycycline,
or rddt\QTYCAtinidating BEdntsainé ofsivohlly, preventriy ¢ isaljvalstimulating effegiiee total
clindanycin; and m xtures thereof. A further
amouhdl UStrative list of useful antibacterial agents is
provided in U S. Patent 5,776,435, Gffar, et al.
| Ssugoo73yl Y, Thé, colrip@8tiodsOQ7 e fraentc drvpwiint prtiveallf comprise a
present invention optionally conprise an antioxidant.
breafi YreSHeainy VagantC € ping hirailya atceprablel dmdattc dimsHeping sagdnt can be used,
i ncl udi ng butyl ated hydroxyanisole (BHA), butyl ated
incliyISl @uddue li@aeon(ARtdTsplts sich aszinc Alucemtep tien oitdt, and izing whlerite,
E, flavonoids, polyphenols, ascorbic acid, herba
crioBbre] £ rHiRilkes thegddlf, 00aP biyinbre brsathafraahkning agmts awioptienally present
thereof. [0072] The conpositions of the present
in abfed@ITtdsiningREfe@Rakdtyl afotmr i Se a saliva stinulating
agent, useful for exanple in anelioration of dry
mout oo7Aany ol doynpasifiast aibihe prasatti Meersion mplienally coagese an
can be used, including without limtation food acids
antiflGlt @S, pldghé Gisruplin®tdgent. Ny crallp uaeptable antidape bigent can be
adi pic, fumaric and tartaric acids, and m xtures
vsed, NREWALE WARut IniGkioNtAnaa| icdppest napiealimn gnd anttiunarselts,
optionally present in a saliva stinulating effective
dimb@icBhe cpBBURtsuc 07 diienicompapblyblp papaid, ghiveamylesegiicose
i nvention optionally conprise a breath freshening
oxidhg€ nﬁrea’ %kuﬁﬁ ahdtate, a&ﬂ@ﬂh a@&@rdphﬁs@hhe,f sembieni ﬁkgyﬁgémts, and
can be used,
mixtures thereof.

[0075]  The compositions of the present invention optionally comprise an anti-
inflammatory agent. Any orally acceptable anti-inflammatory agent can be used, including
steroidal agents such as flucinolone and hydrocortisone, and nonsteroidal agents (NSAIDs)
such as ketorolac, flurbiprofen, ibuprofen, naproxen, indomethacin, diclofenac, etodolac,
indomethacin, sulindac, tolmetin, ketoprofen, fenoprofen, piroxicam, nabumetone, aspirin,
diflunisal, meclofenamate, mefenamic acid, oxyphenbutazone and phenylbutazone, and
mixtures thereof.

[0076] The compositions of the present invention optionally comprise
comprise an H; antagonist. H, antagonists useful herein include cimetidine, etintidine,

ranitidine, ICIA-5165, tiotidine, ORF-17578, lupititidine, donetidine, famotidine, roxatidine,
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including wwthout limtation zinc salts such as zinc
gl uconate, zinc citrate and zinc chlorite, c-ionone,
and m xtures thereof. One or nore breath freshening
agents are optionally present in a breath freshening
effective total anmount. [0074] The conpositions of the
present invention optionally conprise an antipl aque
(e.g., plaque disrupting) agent. Any orally acceptable
anti pl ague agent can be used, including wthout
l[imtation stannous, copper, nagnesium and strontium
salts, dinethicone copolyols such as cet
plfamumtamwmelsmsw POY -2 ataltiding, pieatidins o nncbmmé%%52363
oxi dase, urea, calciumlactate, calcium
SKFgwszaermmaxCé 1628460 marhinotidies, YREAFT: SR8 BMY-25405,
m xtures thereof. [00751 The conpositions of the
loxtidines DA4G3 AV eisfentainep pafodtied, |eprotidinpr HES02A6,aRt10637, FRG-8313,
i nfl ammat ory agent. Any orally acceptable
FR(B8i01 ; impdraidinet 0643 728) diB-4Qfh ahdmirswes themaefl udi ng
steroi dal agents such as fl uci nol one and
hydr qex7} i sdhe,coaupdsitiensefethei predenta ffermntipn( NSinnglly) cormpresn 2
as ketorolac, flurbiprofen, ibuprofen, naproxen,
desensidzingbgeac Inc;semkuuzhrgfagcxm nseétl bersinduclude) poghssipm eitatay potassium
sulindac, tolnetin, ketoprofen, fenoprofen, piroxicam
chionadammtsame targ e potms,smndbi‘chxbma@alpotamwn ofkelagrpetessium nitrate,
mef enam ¢ aci d, oxyphenbutazone and phenyl but azone,
strodiith sstisx bt esxthiee nigndof. [ ipstivall eorciongiggion| @ krsalopr p¥stemic
present invention optionally conprise conprise an H2
analgesiageni &t aspird, anteagpadestnnapber, dodiner edliaylatecdruidiethanolamine
cinetidine, etintidine, ranitidine, |ICl A 5165,
salidyland daflibmesed ORF- 17578, lupititidi ne, doneti di ne,
fanotidine, roxatidine, 31 pifatidine, |antidine,
BL- 656878] BMEh2 5dtibpsidialst ofdtheepresent avienkiiame pptionally comprise a
m fentidi ne, BW-52368, SKF-94482, BL-6341A,
nutrle@l. - $GERBKGutricats nOtdediinmins)\nink5TR AmirBRecEBO4R] mixtures thereof.
BMY- 25405, | oxtidi ne, DA-4634, bisfentidine,
VitssihoihElddaTéitansihy OtahdlDndjantitte, 8BefRSH, cdlkibhe @BmpthEiRG, 884i8, folic

acid, nicotinamide, pyridoxine, cyanocobalamin, para-aminobenzoic acid, bioflavonoids, and
mixtures thereof. Nutritional supplements include amino acids (such as L-tryptophane, L~
lysine, methionine, threonine, levocamitine and L-carnitine), lipotropics (such as choline,
inositol, betaine, and linoleic acid), fish oil (including components thereof such as omega-3
(N-3) polyunsaturated fatty acids, eicosapentaenoic acid and docosazhexaenoic acid),
coenzyme Q10, and mixtures thereof.

[0079)  The compositions of the present invention optionally comprise
proteins. Suitable proteins include milk proteins and enzymes such as peroxide-producing
enzymes, amylase, plaque—disrupting agents such as papain, glucoamylase, glucose oxidase,

and "next generation" enzymes.”
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FRG 8701, inprom dine, L-643728, HB-408.4, and
m xtures thereof. 100771 The conpositions of the
present invention optionally conprise a desensitizing
agent. Desensitizing agents useful herein include
potassiumcitrate, potassium chloride, potassium
tartrate, potassium bicarbonate, potassium oxal ate,
potassiumnitrate, strontiumsalts, and m xtures
thereof. Alternatively or in addition a |ocal or
system ¢ anal gesic such as aspirin, codeine,
acet am nophen, sodiumsalicylate or triethanol am ne
Metbodsiof Maapfactoren be used. 100781 The conpositions of the
present invention optionally conprise a nutrient.
Sui t al80301 nut Thedivuil Whitthing @ompositions of thei preseatl isyention me made
acids, and m xtures thereof. Vitam ns include
by ¥yt afriansarGhant nBthalki mriudieg addingfdndvinixing stlecingredients of the
pant ot henate, niacin, folic acid, nicotinamde,
compysiticioini anmjtatds eesext slzhlaa pistainlq@astael asmknodbedaddorith amixdy. In one
bi of | avonoi ds, and m xtures thereof. Nutritiona
embodipnt mewhiteningcdgaetke sdinvmroadhedi wsardsesetieraffiid are mixed to form a
L-trypt ophane, L- |ysine, nethionine, threonine,
honjogerpuamiztitee The gerbxidacamléxnia thenl adpat to @l Bndgsrtal nisure and
choline, inositol, betaine, and linoleic acid), fish
the pewly (formeddunbinpgsit@nisonieat sndeh @ vaaduns Ubh olsSerasgRend the liquid
(N-3) polyunsaturated fatty acids, eicosapentaenoic
ingrediprds aredcabtded alegx arie ordec oftlhitenbrpeaEynRuckl , ligaiidhydrogen
m xtures thereof. [0079] The conpositions of the
pergxrdesglitonk: ik bilicone @piidsive dluldyand (Mradase), andriked Mshigh speed for
Sui tabl e proteins include mlk proteins and enzynes
30 inutes. aBlagipebfid piesepr) adihien Adled @ JHIRElutiaiT| @S] at high speed for
pl aque-di srupti ng agents such as papain, glucoanyl ase,
fiveghigaes eFioallyd d®eeroxiie domplex is Mok il the BomeREWARSmixed 3t high
Met hods of Manufacture: [0080] The liquid whitening
specddpBiéchiminstenfindeheacpirk s aidbitibial &firédddhtsadueh BRES orant, coloring

or sweeteners are added at any point during the mixing process but in various embodiments
such ingredients are preferably added last or close to last. In some embodiments, the
peroxide complex is formed in situ, such that the method comprises mixing a peroxide
component (e.g., solution of hydrogen peroxide} and N-vinyl heterocyclic polymer (e.g.,
cPVP), with an additional quantity of peroxide compound. In other embodiments, the

peroxide complex is formed prior to addition to the remainder of the composition.

Methods
[0081] The present invention provides methods for whitening a tooth surface
using compositions according to the present invention. As referred to herein, “tooth” or

“teeth” refers to natural teeth, dentures, dental plates, fillings, caps, crowns, bridges, dental
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by any of a variety of nethods, including addi ng and
m xi ng the ingredients of the conposition in a
sui tabl e vessel such as a stainless steel tank
provided with a m xer. In one enbodinent, a whitening
agent, silicone adhesive and carrier fluid are m xed
to forma honogenous m xture. The peroxide conplex is
then added to the honbgenous m xture and the newy
formed conposition is m xed under a vacuum In one
enbodi nent, the liquid ingredients are conbi ned
(e.g., in the order of whitening agent  such as |i uig,
implinys raodyére likseanshkangethes hprd surieced [dgntal Prefthesis sfaer ety o
fluid and Pluracare), and m xed at high speed for . 30 .
tempotanilpt Swed Witas thieges! cevify. prewsshhyreins Wlﬁgeﬁmﬁd &S thy chepge i
solution is mxed at high speed for five mnutes
visudFiaphtayce dfladoqiposlireldy sushhagsuch shanth &rethhag affghter shade.
conposition is mxed at high speed for fifteen |
m nuies2lnd éxcraasecimuwhitengdel D& demid] syrfage ean srpbeegRovisuallys for
flavorant, coloring or sweeteners are added at any,
exary0é mtithdbe midgoft dulor mosparipop ichastssy geugesi AT PapEsALy coldnmetry,
enbodi nents such ingredients are preferably added
usinf; amy suitable frogemen stchs® a MinoloGromameigh f8n medel (400 (Minolta
peroxi de conplex is fornmed in situ, such that the
CorpTER ity CHHYP I The ésstaingitregn Re peagesuraesl, fochppplenfp measyye Hunter
solution of hydrogen peroxide) and N-vinyl .
Labhahes e Jchit padkes raecording do the smipyd esighiphed by, g Iptepatipnal
quantity of peroxide conpound. In other enbodi nments,
Conirhigtee pflomirtiéore (C1P). eXhd E*a*bt systbrppiowides dngraerice} Gpregegtation
t he remai nder of the conposition. Methods [0081] The
of thesdierhsiony esibi sracqwbre §& sepresenis dJighmessyiprist &hrapgysents 2 red-
tooth surface using conpositions according to the
gredaraeRa@nd bt repentritonyelidw-bhwfasisr gtie L anbpoixss aretyualy opgreatest
"teeth" refers to natural teeth, dentures, dental
appiiabiliesto fidshicngst, ofctapth, whitenssn s Indiaisel ife whitepesst e bgFomputed
inplants, and the |ike, and any other hard surfaced
frortl Qiffefincqaim £ b 3iné b dhbes beforrama piertiteptmsnt, ot kgipsesnapieaied and
fixed within the oral cavity. As used herein,
treafedhBbifns. ng vsefef wrandto inAEhankyelaied as the square root of the sum of the

squares of differences in L*, a* and b* values, using the formula:
AE* = [(AL*)2 + (Aa¥)2 + (Ab*)2]1/2

A higher value of AE* indicates greater increase in whiteness. In various embadiments, the
method of the present invention can effect a AE* of at least about 1, or at least about 3, or at
least about 4, or at least about 5.

J0083] Accordingly, the present invention provides methods for whitening a
tooth surface, comprising applying to the surface a safe and effective amount of a mixture of
a peroxide complex comprising a peroxide compound and a porous cross-linked polymer and

a whitening agent. Preferably the method comprises applying a composition of the present
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vi sual appearance of a tooth, preferably such that
such that the tooth has a brighter shade. [0082]
Increase in whiteness of a dental surface can be
observed visually, for exanple with the aid of color
conpari son charts or gauges, or neasured by
colorinmetry, using any suitable instrunent such as a
M nolta Chromaneter, e.g., nodel CR-400 (Mnolta
Corp., Ransey, NJ). The instrunment can be programed,
for exanple, to nmeasure Hunter Lab values or L*a*b*
val ues according to the standard established by the
invémtioaravatprising the p@oxivietcomplenf wiitehingiagent. and a(a@iriey.. A¥heferred to
L*a*b* system provides a nunerical representation of
hertihy ‘spplgingtrefirovainy cottod by pdudh thhperexitle coregiexeis glaced ia contact
i ghtness axis, a* represents a red- green axis and b*
with ¢prtegth strface, Path methdrsuie varts, cmbodinientsaenanpyise dixess appligation
typically of greatest applicability to nmeasurenent of
of mocdnipositipt dnesech methedase iinsinghipriaties samlahrisking o mbutvedous
fromdifferences in L*, a* and b* val ues before and
emigfdireents, mppltcaint of the dompusitiom comipriesst thel uandf at mpglicadbn device
surfaces. A useful paraneter is AE*, calculated as the
wheh a@s & maiotindfg dohactaditheahbmphste t the aoadts swifacadior bdfieimgdsne so
in L*, a* and b* values, using the formula: AE* =
as th @dw Whitenir(goa*) 2 + (Cb*) 2] 112 A hi gher val ue of AB*
i ndi cates greater increase in whiteness. In various
enmbod{0884]t s, Stitable applidatich dévideh dnchrde siemtl frays,embutbpiecegnfloss,
effect a AE* of at |east about 1, or at |east about 3,
fibays, chips, skripaghd trpenit Stdps amongtthdse astful doeirt compric® @ Bhers, natural
Accordingly, the present invention provides methods
andf gynthatd tveménnma@rials, cohiwayven haceial, dahpape] nbbapgklonbinktons
the surface a safe and effective amount of a m xture
thegbf. PBrefeeabbyxihd etripasfphagotiat Bngabdtaitinlly @ateeinsolitle Suitalle polgmers
and a porous cross-linked polyner and a whitening
inclhide pblyctRyledes reghiyl wnyldeetaep pbigehtet) reghyivied atyopdly lngroplastics, and
conposition of the present 34 invention, conprising
conbiatipey thxied® Ia oapddxembmiintests] thy sapestt materivdl iagaartly @dss than
As referred to
about 1 mm (millimeter) thick, optionally less than about .05 mm thick, optionally about

0.001 to about 0.03 mm thick. The shape of the strip is any shape and size that covers the
desired oral surface. In one embodiment, the length of the strip material is from about 2 cm
(centimeter) to about 12 cm, in another embodiment from about 4 cm to about 9 cm. The
width of the strip material will also depend on the oral surface area to be covered. The width
of the strip is generally from about 0.5 cm to about 4 ¢m, in one embodiment from about 1
cm to about 2 cm. The strip material may comprise shallow pockets, optionaily filled by a
composition of this invention so as to provide reservoirs of peroxide complex. Strips among
those useful herein are disclosed in U.S. Patent 6,514,484, Rajaiah et al. issued February 4,

2003.
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herein, "applying"” refers to any nethod by which the
peroxi de conplex is placed in contact wth the tooth
surface. Such methods, in various enbodi nments,
conprise direct application of a conposition by such
met hods as rinsing, painting, and brushing. In various
enbodi nents, application of the conposition conprises
the use of an application device which aids in
mai nt ai ni ng contact of the conposite to the tooth
surface for sufficient tine so as to allow whitening.
[ 0084] Suitable application devices include denta] )
t r ay H0SFjout perecwstertd embodimenth e svhileping Sompesitiqsis frplied
tapes. Strips anong those useful herein conprise. .
usingofpaine bs” technique.als smal dpigationelevice, vishan 2 sk pr gptwla is coated
non-woven material, foil, paper, rubber and
with aamsbipndtiorosfahis tiventéw and Pheefempatifign isiiensplpgep opfa tooth surface.
material is substantially water insoluble. Suitable
Pref@aily,nee sompasitionclee frotadetvinll emesuck tshrfaoes, riy | saliistent guanuty to
pol yesters, ethylvinyl alcohol, fluoroplastics, and
deliepabdhinainganuntvd perokide pompes. ous enbodi nents, the strip
of material is generally |less than about 1 nmm )
(i | [[0088) er he hpredent dwentpmmalelsy Provides: mepthodpolor diegingmihe
thick, optionally about 0.001 to about 0.03 nmthick.
contidiled sHage «f ant heaiditing perosidarspecidsapmo s doodh Aurfeqegcompnsing
covers the desired oral surface. In one enbodi nent,
conthdiigg ltengirface fvith hemitture pf mateerxidzl complekraneh vl sning 2genh of the
(centineter) to about 12 cm in another enbodi ment
presétdimeati@ut Ad refearédotoalizonit, @ckc pentiPHed relasit i yorionh embqdiments
material will also depend on the oral surface area to
compsises aelease df thEngeranidit bver eftinidh enffigient go iefeeewfiiiening i flac tepth.
about 0.5 cmto about 4 cm in one enbodi ment from
Witldao Utmifing athe tmechixdem, Pinction Theutdity iq) prasest ilmtentigry In some
conpri se shall ow pockets, optionally filled by a .
embGAIRRRAS kbritant with siliviasausps/be tdese fangfedive pmowit geperoxide active
reservoirs of peroxide conplex. Strips anong those
fronuSI6f tioss@iked pohirer dhadt osdige applitll SotiPatie wyerca Perodi 8f time.
Raj ai ah et al. issued February 4, 2003. 35
Preferably, the composition is contacted with the tooth surface for at least about 30 seconds,

optionally at least about 1 minute.

[0087] In various embodiments, it is preferred that the subject does not eat or
drink while the composition is in contact with the dental surface. The whitening composition
can be removed as and when required, at will, by an employment of standard oral hygiene
procedures such as brushing or by rinsing, e.g., with a mouthwash. The process can be
repeated several times until the desired whitening results are achieved.

[0088] In various embodiments, compositions of the present invention are
also used for the treatment or prevention of disorders in the oral cavity, including cavity

prevention, whitening, plaque prevention or reduction, gingivitis prevention or reduction,
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[0085] In one preferred enbodi nent, the whitening
conposition is applied wusing a "paint on" technique.
A smal | application device, such as a brush or spatul a
is coated wth a conposition of this invention and
the conposition is then placed on a tooth surface.
Preferably, the conposition be spread evenly on such
surfaces, in sufficient quantity to deliver a
whi t eni ng anount of peroxi de conplex. [0086] The
present invention also provides nethods for effecting
the controlled release of an oxidizing peroxide .
tarta® BRGOE Serfivity préveriton @ Ureduate, boethpmplodergpre e er TeAgFtion,
the surface with a m xture of a peroxide conplex and
and Whint @BVeRGora g @oinpofitisheof the swatt inventon o, alwsbe asedr foedhe
to herein, such controlled release in various ]
treat@BRRQA ippevBtRn of @yEMmiS eiordels ek avfhe inpropemak ofl evesalbiystgmic
tinme sufficient to effect whitening of the teeth.
healWV dhBQbEridell MGyt 4 Agluttive inetskandi demglofmmt of eystagtic wiseses, uef as
present invention, in some enbodinments contact with
card®@hsciar distisearddalisbetesaserofespntoef nbotiony premmbunenddpw birth
peroxi de active fromthe cross-linked polynmer matrix
wei %@ iffhRs GRMdiISE adsoaithd podt-pamune dysfupdon od nexfrolpginidevelopmental
referably, the conposition is contacted with the
funchi®®l fhdSldsdomea h@éased ridkedshorabigutSud0mstodnigslude those disclosed
optionally at |east about 1 minute. [0087] In various
in DETo@eh:PaBliction 20088206598 cboyckt bhaublished Novymbet 6,d66%5 not
eat or drink while the conposition is in contact with
the dessopl Suehase iveicatts ienbmiuser dsotghohe folewingeon-
renoved as and when required, at will, by an
limigAPd-aymprAt of standard oral hygiene procedures such
as brushing or by rinsing, e.g., with a nouthwash. The
process can be repeated several tinmes until the
desired whitening results are achi eved. [0088] In
vari ous enbodi nents, conpositions of the present
invention are also used for the treatnent or
prevention of disorders in the oral cavity, including
cavity prevention, whitening, plaque prevention or
reduction, gingivitis prevention or reduction,
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36 ta

rtar control, sensitivity prevention or

reduction, breath nmal odor prevention or reduction,
and stain prevention. Conpositions of the present
i nvention may al so be used for the treatnent or

preve

ntion of system c disorders, such as the

i nprovenent of overall system c health characterized

by a

reduction in risk of devel opment of systemc

di seases, such as cardi ovascul ar di sease, stroke,
di abetes, severe respiratory infection, premature and

low b
post -
f unct
Such

irth weight infants (including associ ated
partum dysfuncti on i Bxawglg bl ogi c/ devel opnent al
ion), and associated increased risk of nortality.
(906j0 d s Aj conipositéont df deepreteg dhvesea is imaddJasfollpatent

Publ i cati on 2003/ 0206874, Doyle et al., published

Noven
farth
[imt
of th
I ngre
Hydr o
- 350
(Sili
Sacch

plapreBient2003. 10089] The present i nvient Vomglit$o
e¢PVH-Hi(stpoadead t hr ough the fol |l ow ng non-25

I8y Eyéd) oxidé alprPiodution] 00901 A conpogi tion
EDOISARSMAd Fibldvesdcsn 1S nade, as fol|l ows: 20
OitembeyVbixghy) % cPVP- H202 powder 25 35%

OPQ PR 6 Fiute(SauROAghesiot)Ut Ton 4 DCISiTicare Fl ulld
dstigbl s D neth TsiToxane DC 8- 7016 [F ur d29.1

C Nemdnge) 30 Plrash el'5 20. T [Sodi umia
Ot Fovar ™M Nt Fravor 0.6 06
Total (%) 100

[00691] The liquid hydrogen peroxide, DC silicone fluid, and silicone adhesive

are combined and mixed at high speed for 30 minutes. The Plastigel is then added and the

solution is

mixed at high speed for five minutes. Finally, the peroxide complex, flavorant

and sweetener are added and the composition is mixed at high speed for 20 minutes under

vacuurn until the composition is homogenous.

[0092]  The composition is applied to the teeth of a human subject having

stained teeth, resulting in perceptible whitening.
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Total % 100 [0091] The liquid hydrogen peroxi de, DC
silicone fluid, and silicone adhesive are conbined
and m xed at high speed for 30 m nutes. The Pl astige
is then added and the solution is mxed at high speed
for five mnutes. Finally, the peroxide conpl ex,
flavorant and sweetener are added and the conposition
is mxed at high speed for 20 m nutes under vacuum
until the conposition is honbgenous. [0092] The
conposition is applied to the teeth of a human subj ect
having stained teeth, resulting in perceptible

whi teni ng. 38 Exanple 2 E38&8BE2A conposition of the
present invention is made, as follows: Ingredients
Wei ght % cPVP-H202 powder 10 sodium percarbonate 25
DC Si[0093pne AtampmbsitioBblSireddtit inSentipbismeddbydsSollomsane)

DC 8-7016 Fluid (Silicone Adhesive) 30 Pluracare
L-1220 1 Plastigel 5 16.55 sodiumsaccharin 0.3

m nt | fhgmstdents0. 6 Total (% 100 [00941 The cwaghidhti on
i s mdevBY,0, pivakess general [y as described abdve in
sodium percarbonate 25
DC Silicone Fluid - 350CST 16.55

(Dimethylsiloxane)

DC 8-7016 Fluid (Silicone Adhesive) 30
Pluracare 1.-1220 1
Plastigel 5 16.55
sodium saccharin 0.3
mint flavor 0.6
Total (%) 100

[0094]  The composition is made by a process generally as described above in

Example 1.

Example 3

[0095] A compositions of the present invention is made as follows.

Ingredients Weight %
cPVP-H,0; powder 25
35% hydrogen peroxide 12.14
DC Silicone Fluid - 350CST 15.96
{Dimethylsiloxane)

DC 8-7016 Fluid (Silicone 30
Adhesive)

sodium saccharin 0.3
Pluracare L-1220 1
Plastigel 5 15
mint flavor 0.6
Total (%) 100

[0096] The composition is made by a process generally as described above in

Example 1. The composition is subjected to accelerated aging conditions (105°F/120°F) for

several weeks, and remains stable with more than 90% of the peroxide remaining.
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Exanple 1. Exanple 3 [0095] A conpositions of the

present invention is nmade as follows. Ingredients

Wei ght % cPVP- H202 powder 25 35% hdro en peroxi de

12.14 DC Silicone Fluid - 350CST 15.96 Dineth

| sil oxane DC 8-7016 Fluid (Silicone 30 Adhesive)

sodi um saccharin 0.3 Pluracare L-1220 1 Plasti el5

15 mnt flavor 0.6 Total (0/6) 100 [0096] The

conposition is made by a process generally as

descri bed above in Exanple 1. The conposition is

subj ected to accel erated aging conditions (105F/ 120F)

for [gever althevegikeningpfica@mal e sdmagvisicion i¢ Hictepniaed Hsing 2

90% of the peroxide remaining. 39 [0097] The whitening
duplRhit ipsi©Y N6 ctiedesighgdas iatdoatmddatedetbal nf sight bosing gnagnel blocks

duplicate pair of flow cells designed to accommbdate a
(fout @i @dchOfellRi gitle btienenarieh biRicksd brec Wistainddk frashly nta@ad husing an

cell). The bovine enanmel bl ocks are obtained freshly
estatisRddRBEhibEHBGcE (Indisd Bl érsibe thdsdnapatis ity).p Tt initie] L*, 2* and b*

(I'ndi ana University, Indianapolis, IN). The initia
valubs” are 3fiatddd d8*closely as possible prior to an experiment using a chromometer

(Minolta CR-321) based on initial L*, a* and b* values (CIELAB). These initial values are
typically L* = 25.00, a* = 3.00, and b* = 5.00 to L* = 35.00, a* = 5,00, and b* = 7.00. The
L, 2, b values are measured four times at slightly differing locations on the surface of the
bovine enamel blocks.

[0098] To simulate the saliva of the human mouth, an artificial saliva buffer
solution maintained at 37°C is prepared which contains the salts usually present in saliva at
levels typical to the levels found in human saliva. The bovine enamel blocks are placed in
the flow cells and the compositions evenly applied using a brush, the amount of product
applied is determined using the weight difference of the container. Flow over the teeth is 0.6
mVmin. for 30 min. Average initial and final chromometer readings is used to calculate AE
according to AE = ((L¢— Li)® + (br— b)° + (arai)®)*”. The results of the tests, set forth in the

following table, show that the composition has a whitening effect.

AL Ab AB
12.7+1.7 -5.7+1.4 14421
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val ues are matched as cl osely as possible prior to an
experinment using a chrononeter (Mnolta CR-321) based
on initial L*, a* and b* values (CIELAB). These
initial values are typically L* = 25.00, a* = 3.00,
and b* = 5.00 to L* = 35.00, a* = 5,00, and b* = 7.00.
The L, a, b values are neasured four tinmes at
slightly differing |locations on the surface of the
bovi ne enanel bl ocks. [0098] To sinulate the saliva of
the human nouth, an artificial saliva buffer solution
mai ntai ned at 37C is prepared which contains the salts
usual Iy present in saligpABdS | evels typical to the

| evel s found in human saliva. The bovi ne enanel bl ocks
are placed in the flow cells and the conpositions

WhatY BimedaPpl i ed using a brush, the anmount of product

applied is determ ned using the weight difference of
the container. Flow over the teeth is 0.6 mlImn. for
30 mn. Average.initial, K and final chrononeter readings
iSAM§@HEFH”HQ8%W¥hF§mKEmgaccording to AE = ((Lf- L)2 +
(bf- bi)2 + (ay-al)2)~/. The results of t.he tests, s

[ gk n_eh PPN G G PRBTe. SRR RaPUpRc @t NBRhyl
conposition has a whitening effect. AL Ab AE 12.71.7
5. 71. 4 hatgeecyelic pIYEETA| M6 What is clained is: 1. An
oral care caonposition, conprising: (a) a peroxide
cditpl ex "EWAHPE &3°AY *MYy dr ogen peroxi de and an N-vi nyl

het erocyclic polyner; (b) a whitening agent; and (c)
an(Chr alahgrall¥ aesspabE e T i er .

An oral care composition according to Claim 1, wherein said N-vinyl heterocyclic
polymer comprises a polymer selected from the group censisting of poly-N-vinyl

polylactams, poly-N-vinyl polyimides, and mixtures thereof.
An oral care composition according to Claim 2, wherein said polymer is selected
from the group consisting of poly-N-vinyl poly-2-pyrrolidone, poly-N-vinypoly-2-

piperidone, poly-N-vinyl-poly-2-caprolactam, and mixtures thereof.

An oral care composition according to Claim 3, wherein said polymer comprises

poly-N-vinyl poly-2-pyrrolidone.

An oral care composition according to Claim 2, wherein said peroxide complex

comprises said hydrogen peroxide and said polymer in about a 1:1 molar ratio.
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2. An oral care conposition according to Caima1,
wherein said N-vinyl heterocyclic polyner conprises a
pol ymer selected fromthe group consisting of

pol y-N-vi nyl pol yl actans, poly-Nvinyl polyimdes,
and m xtures thereof. 3. An oral care conposition
according to Caim2, wherein said polyner is selected
fromthe group consisting of poly-Nvinyl

pol y-.2- pyrrolidone,. pol y-N-vi nypol y- 2- pi per i doneq, o -
Chol y AR G dsbmemoR Reostad ki o SomB AL LR g g 40% of said
4. An oral care conposition according to Claim 3,

wher BFrﬁxéﬁicﬂmblﬁi"yrrer conprises poly-Nvinyl

pol y-2-pyrrolidone. 5. An oral care conposition

according to Claim2, wherein said peroxide conpl ex

conpri ses said hydrogen peroxide and said polyner in
Taboutngordl: carasinapositigniagcording 6o Chaimdy, gbmprgsieg from 20% to 30% of said
conposition according to Claim1, conprising from?O0.5%

t o 4péforidesainglexper oxi de conplex. 7. An oral care

conposition according to Claim6, conprising from 20%

to 30% of said peroxide conplex. 8. An oral care

conposition according to Caim®6, wherein the hydrogen

8PEr 0%indfal%areS@nfhosiBibh AXoftfin € R Plafi 6 FhALAIR ydibeed peroxide of said
l evel of froml%to 6% of said conposition. 9. An oral

care,5adne %bltnhfég i%gr%%fjgtr}igle\treq oﬁrgflnn?% to Wﬁp%gg%lg céﬂi;)gsition.

mhitgnlng age Nprises a peroxide co u
sel ected fromthe group consisting of hydrogen
per oxi de, organi c peroxy conpounds, peroxy acids, and
m xtyres thereof. 1Q. An oral care, conposition . o
9accorth B tarcraimaoRtion Aerisiing o8 (1B, by METelh spiguNpitening agent
conpri ses hydrogen peroxide. 11. An oral care .
conp&YNPHEH @ PeSrergprRyund Selerted P STONP £ORSiRtipE 12f, hydrogen
to 50% of said

peroxide, organic peroxy compounds, peroxy acids, and mixtures thereof.

10.  An oral care composition according to Claim 9, wherein said peroxide compound

comprises hydrogen peroxide.

11.  An oral care composition according to Claim 1, comprising from 0.1% to 50% of said

whitening agent,

12.  An oral care composition according to Claim 11, comprising from 2% to 15% of said

whitening agent.

42



13.

14.

15.

16.

whi teni ng agent. 12. An oral care conposition

according to Caim1ll, conprising from2%to 15% of

said whitening agent. 42 13. An oral care conposition
according to Claim1l, wherein said carrier conprises a
material selected fromthe group consisting of

adhesi on agents, surfactants, peroxide activators,
solvents, flavorants, sweeteners, colorants, and

m xtures thereof. 14. An oral care conposition
according to Claim13, wherein said carrier conprises
an adhesi on agent selected fromthe group consisting

of Asiokdl careecopmoyitien sccomtingets, Claimi hewhéreini dajd @etierodoatpuirgs a
hydrophi lic polyners, silicas, and m xtures thereof.
15matéial geladted fromd tRofPOS tdnkigtingad adiiedion ggtrts, hrdictants,l peroxide
wherein said carrier conprises a hydrophilic polyner

S edctieited, shivens,ifheoghiaupeaanss silomgs,ahd pittyes thyebene

gl ycol's, nonionic polyners of ethylene oxide, block
copol yners of ethyl ene oxide and propyl ene oxide,

car boxynet hyl ene pol yners, polyvinyl pyrrolidone, and

M Xh bEad Sare ch@pésifon abBordiAg tooCRIm Q3 whetfipaid ichiren comprises an
according to Caim1l, wherein said carrier conprises a
Si ddhesidie agpt weeEted BloAC the dgrbupo BarsiEng bO WicemN folghemgwates,
silicone adhesives, silicone elastoners, silicone

f | mir@fal oif ipkir6lQiie:, hRiséphiic pSlylnefOdieagWAB mitttdrenibetedf. €S
thereof. 43 17. An oral care conposition conprising:

(a) a peroxide conpl ex conprising hydrogen peroxide

and an N-vinyl heterocyclic polyner; (b) whitening
ag&fitoral @@ composition according to Claim 11, wherein said carrier comprises a

hydrophilic polymer selected from the group consisting of polyethyelene glycols,
nonionic polymers of ethylene oxide, block copolymers of sthylene oxide and
propylene oxide, carboxymethylene polymers, polyvinyl pyrrolidone, and mixtures

thereof.
An oral care composition according to Claim 1, wherein said carrier comprises a

silicone polymer selected from the group consisting of silicone adhesives, silicone

elastomers, silicone fluids, silicone resins, silicone gums and mixtures thereof.
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17.

18.

19.

20.

21

(c) a non-aqueous carrier conprising a silicone
adhesive. 18. An oral care conposition according to
Claim17, wherein said polyner conprises poly-Nvinyl
pol y-2-pyrrolidone. 19. An oral care conposition
according to Claim 18, wherein said peroxide conpl ex
conpri ses said hydrogen peroxide and said polyner in
about a 1:1 nolar ratio. 20. An oral care conposition
according to Claim17, wherein said carrier conprises
a material selected fromthe group consisting of
adhesi on agents, surfactants, peroxide activators,
sohx enl Gre Edn@ositiamtanprisineet ener s, col orants, and

m xtures thereof. 21. An oral care conposition

aceyr disngetoridel abmp20, comypeising n hgddgknc perokike ewhpin Heyinyl
an adhesi on agent selected fromthe group consisting
of sil ilerfeyfipolyedes, waxes, mineral oil, petrolatum
hydrophi lic polyners, silicas, and m xtures thereof.
44(632. Abtefih@gbgamglafid conposi tion according to Claim17,
wherein said carrier conprises a hydrophilic polyner
se{dpCt ethohfagbidcub eargéreoppignsd skdongadiksipo| yet hyel ene

gl ycol's, nonionic polyners of ethylene oxide, block
copol yners of ethyl ene oxide and propyl ene oxide,

car boxynet hyl ene pol yners, polyvinyl pyrrolidone, and
M KXW carel ddatpasifion dordfity orElhinc 87, evigodip o4 tpotymer comprises
according to Claim17, wherein said carrier conprises
a p8liyIN-giangopol-yiedlidesd. ected from the group- consi sting
of silicone adhesives, silicone elastoners, silicone
fluids, silicone resins, silicone guns and m xtures
thereof. 24. An oral care conposition according to

d ainndrA3card 66tFdsBioh Gedordiing &0 Qlilim 0.85 Whbeinadadill peroidd/wahiplex
said silicone adhesive. 25. A process for making an

Or ddmEaESsatTRATEA pOOkidCHIRLl polnget ihabatt eps roflar ratio.

An oral care composition according to Claim 17, wherein said carrier comprises a
material selected from the group consisting of adhesion agents, surfactants, peroxide

activators, solvents, flavorants, sweeteners, colorants, and mixtures thereof.
An oral care composition according to Claim 20, wherein said carrier comprises an

adhesion agent selected from the group conmsisting of silicone polymers, waxes,

mineral oil, petrolatum, hydrophilic polymers, silicas, and mixtures thereof.
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(a) mxing a whitening agent, silicone adhesive and
carrier fluid to forma honogenous m xture; (b)
addi ng a peroxide conplex to said honbgenous m xture,
wherei n said peroxi de conplex conprises hydrogen
peroxi de and an N-vinyl heterocyclic polynmer; and (c)
m xi ng under vacuum 26. The process according to

G aim25, wherein said polyner conpri ses pol y- N-vi nyl

ol rolldone oce cordin
2B AR G mosg%% oGRrite o AT E SRR SE%%?%% gpmprises a
hydr rox de an i n about

ol 2P apEE Polymor netopea et th%é’s?lm RyPiegnEy mﬂ'%hyelene glycols,
wherein Sald carrier fluid further conprlse

mat ePPRPNis cpdymery ¢f sthvione ¢vidipbledh spee! VW@TSon ethylene oxide and
adhesi on agents, surfactants, peroxide activators,

sol vempslent loxidsr asrbexymatiedersnpolymerso polyainyh pymokidone, and mixtures
m xtures thereof. 29. The process according to C aim

25, wheeo€in said carrier conprises a silicone polyner

sel ected fromthe group consisting of silicone

adhesi ves, silicone elastomers, silicone fluids,

silicone resins, silicone guns and m xtures thereof.

246 An oral care composition according to Claim 17, wherein said carrier comprises a

silicone polymer selected from the group consisting of silicone adhesives, silicone

elastomers, silicone fluids, silicone resins, silicone gums and mixtures thereof.

24. An oral care composition according to Claim 23, comprising from about 0.5% to about

60% of said silicone adhestve.

25, Aprocess for making an oral care composition, comprising the steps of:
(a) mixing a whitening agent, silicone adhesive and carrier fluid to form a
homogenous mixture;
(b) adding a peroxide complex to said homogenous mixture, wherein said peroxide
complex comprises hydrogen peroxide and an N-vinyl heterocyclic polymer;
and

(c) mixing under vacuum.

26.  The process according to Claim 25, wherein said polymer comprises poly-N-vinyl

poly-2-pyrrolidone.
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27.

28.

29,

The process according to Claim 26, wherein said peroxide complex comprises said

hydrogen peroxide and said polymer in about a 1:1 molar ratio.

The process according to Claim 25, wherein said carrier fluid further comprises a
material selected from the group consisting of adhesion agents, surfactants, peroxide

activators, solvents, flavorants, sweeteners, colorants, and mixtures thereof.
The process according to Claim 25, wherein said carrier comprises a silicone polymer

selected from the group consisting of silicone adhesives, silicone elastomers, silicone

fluids, silicone resins, silicone gums and mixtures thereof.
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