WD 2011/ 068514PCT/ US2009/ 066737 Attorney Docket No.: 8055-00-0C TI TLE OF
THE | NVENTI ON NON- AQUEQUS, SI NGLE TUBE DENTI FRI CE WHI TENI NG COMPOSI TI ONS,
MVETHODS QWOUBH /0884 MVANUFACTURE THEREOF BACKGROUND OF THECITNSEINDI06IN37

[ 0001] Stain can be renoved fromtooth surfaces by the use of dentifrices,
especial |y toothpaste, gels and powders cont aiitargenéldacket Dy gdipSd0-OC
hydr ogen peroxi de-liberating ingredients such as peroxi des, percarbonates

and perborates. However, these tho of fulfill the needs of

i ndi vi dual s who desire rapi ﬁ%ﬁ'@?% ]g\é)vg]é]ét@. [ 0002] Sore conventi onal

at - hone yhi j @F%h by t E;E:\},@E ' (?ﬁﬁ% t

pl aced U%N?R@?%e ’%ﬁ(gﬁg TLF%%IE(I;%NE%I eac ﬁr]?'gwﬁl‘ng owedﬁt% (Ijéggge
place. This method/ptHOBSOEOSENRNTINBARAHSCTOREUNHBREIOt h sensi tivity,
possi bly due to demineralization and irritation of oral tissues. [0003] One

of the drawbacks to hone use bl eachi ng products containing oxygen
| i berating-bl eachi ng conpounds is the tendenq&Eof t hese products to

deconpose within a rel at W@@QND &ETH@_I@? INFOPDI | owi ng manufacture

oxygend0Tiler eg Fiir br Rmbkes Bert St 2ok E ke BT B el e B & Ben ng

CONMPOghirMASte, PO QXY Cﬁﬂﬂ@&‘é%ﬁtﬁﬂﬁfg %%iv@%@ﬁ Br B%H%%&?%@Jo%d@ﬁ able with
e a f

respect to nuaihtenance of peroxid evel have-bee und to be

di ffi dibetatirg frgpradlieatesichias maoeioes, getarbonaashesperbbiaads. ViHblvehay ehese
adequate shelf-life and yet will readily |iberate oxygen when applied to

the oraethedsidoyotGatiilbihe Hesemof indisrduals wWhiydesivel iabid atliitegingnpissii ons f or
ol s. T09ESh "Pedineisd bl ol hadi WOLSEBI iy SN A cheRm At e S
i nt ' : ' t, d
| ¢ et L cAihe A backudgh HFHAPoOheER-RRRY BOKA Y RduElRd & hhat . due

to the abse wat er , Ication o e oral conpasition ten

desi cqAd®. OTHs nidtEed ©8 trewhheht Wayddaeashckoindliidingttooth mmdﬂés g@sﬁaﬁﬂge- WO
2011/ 068514PCT/ US2009/ 066737 Attorney Docket No.: 8055-00-0C BRI EF "SUMVARY

OF THEl ueNvENThORrJl0R00h Finel ipritsdimmt ofi araktissuen. rel ates to oral care products
and s of using the sa that are effective in whitening a tooth
surf gﬁé@ﬂd réﬁsﬂf drav itAGorMeUscRlg g FEACBF S SRN NG GiRgen

reveniing. gi nei Vit / i i i I an
o a1 * CeBt i Bl thira Al B RERerRERRE P Riee 3L Y R pRLC Wi
CONPOSi rlel VP Bt ?ﬂeﬁﬁd?ﬂf tirg@sdll A et WRRSbn &R taHPIDES 8f &1l ofRd @
suitabl e carrier. [0006] Anot her enbodi nent of the invention provides a

st abl eubstantiabamoust detitel fvraiillablecanygesi theoebycbmiting tingetbicateasthesme enzyne,
at | east one substrate, and a suitable carrier, which is capable of

whi t eRrRgUEis @S CeRBAY RigERIAE commasitions dierexaromperngs spdpay Nrdmeaes,

enbodi nent. af ol he t' Egent,{kofn r?\(i desi a s%ablfe nonr adugous, He‘pt' frice
conpodit PHRE AhHERPLESINISPST 1 SRR PR R H NG T el 3R RSt r at e,
at | egghin@ns pai@dguY&o féﬁmhl%ﬁléint@'&%u%&lﬁ% el 2eRd AhidleRsl heneagarrier
that is capable of whitening or cleaning the teeth and/or oral cavity.

[ 0008]adleqtihtershetfdifdiamelntet ofilltreadilnVibatdte oxpgavivies apphietitodhebraiftatitni ng a
tooth surface or reducing or renoving calculus fromthe oral cavity.

Certain formulations of oxygen liberating-compositions for the whitening of teeth

utilize anhydrous powders or water-free pastes or gels, which must be protected

against contamination and chemical interaction. A drawback to the use of such

anhydrous products is that, due to the absence of water, application of the oral

composition tends to desiccate oral tissues, which may lead to irritation and tissue

damage.



[ 0009] Anot her enbodi nent of the invention provides a kit including a

stabl e, non- aqueous dentifrice conposition conprising at |east one enzyne,
at | east woeosussiinate, and a suitable carrier. The kit ®Cofustéve/os63nt i on
may al so include at | east one abrasive, at |east one surfactant, at | east
one fluoride source, and at |east one pol yrmer Adtoraeydlogket NopESORDEEOC
DESCRI PTI ON OF THE | NVENTI ON [ 0010] As used throughout, ranges are used as a

short hand for descri bi ch.a is. within the range. Any
value within the range%@@@@&ﬁ#ﬁ&qm%s of the range. Al
refer ci | [ i [ f i h

et i v a0 ) TRE RRELEL MALRONTEER, La] BRE TG ah G FLARER o BsblEke

di scl agHfeahangre diflctiok il@mﬂﬁ"ee?ﬁlr}g 8f86@NGRfack f&%d%ﬁﬁﬁﬂﬁ%@k §@d&§ﬂ%ﬁ1@ont rols.
WO 2011/ 068514PCT/ US2009/ 066737 Att orney Docket No.: 8055-00-0C [0011]In
one enmbodinndattort diecalanlestindprpyetingegingiwtiabl e, non- aqueous dentifrice

conposition conprising at | east one enzyne, at |east one substrate, and a

sui t atiP@ ar r repne ambgdnente fhg mvantonmresiles aperal sueiniadeetisdhe fergnt er m

"suitable rrier” refers tQ .any agent. or conbi.nation of agents ingluding,

out gt e aat €y et G Yo RaRD s le TR B s Rl bat FRar Ppfpd

non- ageAYdsSXRL SAY aWRiiGBIdrAvs the enzyme and substrate to maintain in
b

proximty in a stable nmanner. As used herein and unl ess ot herw se

i ndi c40606] t hAnbetianehshdatihienit of thiefreentibn paoyidegarttalilbatormhgiedus cont act
w th an enzyme generates hydrogen peroxide. An exanple of an enzyne and
subst Endiftigpeoypatitignsontyitiog ehlogst @xg eezyine git leass ene gibsreatl gl ucose.

[0012] ] rtai.n e i.ments. of . the invention the co i ti,ons y also
ot ol Bl SRR Bugad TRk oLl bheathe fb e PG BE B A O AR catisy
conposhhdd-ans (g : L ) odi nent
t he ci‘r)r(?noo@i ti %ﬁ?‘%re{]lﬁer I%tg%gﬁe:?&/}egggﬁ I%ﬁgﬁ%F\é(;esF ?Bc}g’ ﬁgéﬁéoﬁﬁr?anot her
enmbodideifricd f@mposiEioa) wihadtscdiptiber atilagst vae ealy st leastorRaubizBhite bt

copol ynmer. 1 n another enbodi ment, the conpositions further include at |east
one suedshonanbrasive, ahabeoneswbaitameiand ahleastomsosirtieotisit iueapadte dhcl ude at

| east one vitam n. | n another enpodi nent, the conpositions further include
at | eé(%lfﬂt?ifﬁggﬂré&é‘ﬂ%ﬁﬁgt@ﬁ& Y Y fJehetV Bmbodi ment, the conpositions

furth idcl u I . i t
corrpoi??q ns glP eére?lﬁt?l(%: 1&2&21@? ﬁ?{é;%gzte hgﬁgﬁétr)rﬁ:ets éweﬁoﬁﬁg%?ﬁgﬁ%@oodi ment ,
t he CQB@@S&rf&@%rfrédﬁHﬂF driehiéden@talt €Rstiranehebeseavayl ve. [0013]1n
certain enbodi nents of the invention, the non-aqueous dentifrice
conpog00%n i Anothrrainmeetinend of timging eotinh girneides uddit asledisgrgitableuben-
[0014] I n certain enbodi nents of the invention, the abrasive includes, but

i s nottdupRYt dgniiiicegemmRgsition rompEisingRt Iapat pRe SRR at eastedstipte,

met aphosphat.e.; (L ri.cal cikum, pho ate, dihydrated.di.calciym phos te

o un AR Fabad G Rl BN R Sentlol BT PO (RGBSl P PAS BRI e

mat er i@licst Bhe SOIREARE, 110Nt H8E BQbridk BRI An@ APl 01%1?81 gr of the

i nvention, the fluoride source includes, but is not limteéed to, sodium

f1 uor icdpplymo¢rassi um f | uori de, sodium fluorosilicate, sodium WO

2011/ 068514PCT/ US2009/ 066737 Attorney Docket No.: 8055-00-0C

nmonf | uor ophosphate (MFP), ammoni um fluorosilicate, stannous fluoride and
stannous chloride. [ I | iavention, the

pol ymer or copol ynmer i i@%@ﬁﬁﬁ%&%@ﬁ@‘ﬁ?ﬁyet hyl ene gl ycol,
a PEGQ PPG_ copol yner, PVP, and/or polyethyl ene. {0017& I n anot her enbodi nent
of t hd09}ent Asrised harqughostiragsegristusedaisaagwrthamd fog describing each and

every value that is within the range. Any value within the range can be selected as the
terminus of the range. All references cited herein are hereby incorporated by reference
in their entireties. In the event of a conflict in a definition in the present disclosure and

that of a cited reference, the present disclosure controls.



not limted to, oil of wntergreen, oil of peppermnt, oil of spearmnt,

oil of sassafras, oil of clove, aspartane, acesulfane, saccharin, dextrose,
| evul ose wodosia@siam cycl amat e and conbi nati ons t her eof . PL®AB3}0PI06es7BNVeENt i on
al so enconpasses net hods of whitening a tooth surface and/ or reducing or
renmoving cal culus fromthe oral cavity incl udﬁig)fégﬁMPhbTotih@%d&%C
surface or oral cavity with a stable, non-aqueous dentifrice conposition of

the i ion, which cqonprises . at | east one enz , at least one substrate,
and a 1604 W abl @%%‘??@@Paﬂfl%tl m&e%w‘ﬂﬁm SHOIG, ReMIAERLs SNHRMde one

or nor : - t pnvent | e [ r ith a
subst rcg{ngﬂf%@%%%gf 13%%‘?%8%%%85 ng%%é.gﬂﬁg%?o Ul %1\#%1%@% aﬂﬁ_c S%lggeab\zfa%ny of the
avai | ahlgeroXA dasebhertti §Rd WRERs ©RNrAGEEthdMdthd AheUbsh M8t RabIBIFAGY tO
generate hydrogen peroxide. [0020]In certain enbodi nents, the enzyne is a

gl ucosefeox taaseagemnraonmEnation af egenta mdudimgp bt astlimgleddonalramitamts,
oxi dase, |accase, |ysyl oxidase, or conbinations thereof. [0021] An enzyne
or a MAOkYWEES endsepehanersshphior il 2neRAgvESUT Ay sied, virelealownamensmme s

present Jin.the invention .in an. agount of -0.002%.tq 2% wei ght, of 0.05%
Po° 1 anslaibgitae gk B IRy SRR R e & Lok E NG TR % by
vei ghtotRériBe iAPRea! tHeQBrm[“QABZL e refdbsty a?ﬁf &t thiewh8Y enEdPAct Wahude
any substance that when contacted with an appropriate enzyme rel eases

hydr ogererpghoxgeleeradn hgxaogdrepafoxide uhatexatnple Win enzyme and substrate that
2011/ 068514PCT/ US2009/ 066737 Attorney Docket No.: 8055-00-0C incl udes

gl ucogenerechy drngendsresicedssicope gkidess andglerese gener at es hydr ogen

per oxi de. [0023] The conpositions nmay optionally include one or nore

abr asi[0@R2]i nclruckrtegn emboddfrentodf thierthtattidrothesdonhsesidbnasiayesdssinehuds
precipitated silicas having a nean particle size of up to 20 mcrons, such
as Ze®dery Mony arc}c,htlﬁaalk@exégs- bl gthepembggénentgs Bfadonapesdpnetirdiegdnilveleude
sodi um et aphosphat e, -pot assi um net.aphgsphate, trical ci ym phgsphate,

d hy b BREA LT SHOSRIE & BT e, or RS e RS D o st

bent onj : i1 [ L:nat | : , silica
abr as wyg%hﬁr}%]%%ﬁcﬁa%ﬂe%@ﬁgr %@tg? E’rﬁ%@r’ E%C&g :\glxlglgflg g@?‘%}%ﬂ%t ee rat-a[gfszgsi ves,
gener anleypdlpi@r an ca;v@lgzﬁ@.&. PAakhbtHee ephlislinfend. the tOmPdsHidHsq0sthePindud® 15

m crons. The silica abrasives can be fromprecipitated silica or silica

gel s, aslmist ane shidagant. cln awtheé¢rsbdaisuenthdee ¢ampogdtiopaturtiy. inglusiest230, to

Pader et al. and U & Pat. No. 3,862,307, to Digiulio, both incorporated
her ei A€y Pt EnarEe It papties Sriome b d g SPBReLionsd Uk BiduleAtsrskone

trade . i.d( e i - j.cali. Rivision.
The prf%%?g?@a%ggggsﬁ ?lg(ﬁch%rg%gﬁ{)g Seﬁ?ﬁeﬁ%‘gfn?ﬁ%gg%éﬁggégé ﬁfyaet%el_egt\é Huber
Cor p. ewdgie. TARNLHRIRIBEE SR ABRIcom pIEeti b6l MGtHdAendlUHE Galcaf bi¥d N t he .
desi gnation Zeodent(r) 115 and 119. These silica abrasives are described in

U. S. Patmedtiont. An340 83 mbediidadnthei cocop geotien efdirtherénculdy at &fast ence.

[0024] I n certain enbodi nents, abrasive materials include silica gels and
preci PrEK B % or phous silica having an oil absorption value of Iess than
100 cc/ 100 g silica and in the range of 45 cc/100 g to 70 cc/ 100 g silica,
45 cc/[00IB]g t b &Stao e djnentd aathednveiat thi®0og-aqoue60s dentififteg si |l i ca.
Q| absorption values are nmeasured using the ASTA Rub-CQut Method D281. In
ot her CERRASitHRInISContBed in p sixgla Fenidggrarsiughes gingleteke-havi ng an aver age
particle size of 3 microns to 12 mcrons, and 5 to 10 mcrons. [0025] Low
oi | alje@idt i ol sErtdic endlrdisienesofpdetincentaor, yheiskfasive inchuldles prads noe of t he
invention are marketed under the trade designation Syl odent XWA(' by

Davi soHNiteé iR, GRraTY < sibicdreogfupyretaghgehde gaotassym mggrhosphatez 1203.

Syl od 650 i1y hy.d I d_of . i.cl f._.cal,l oi dal
1 Skl PYChRd e " BB GG SEREA S cuB B s B3aehH,
AL OF DEYmERL KehtdWte ordiBer 8BcQSudihaV®l ) lor RURTABARGhsthkfock0 M crons in

di aneter, and an oil absorption of less than 70 cc/100 g of silica is an

exanpl a Jow qil absarption |l i.ca abrasjve useful in.t ract.i.ce of
the bl * lidhdhen SRERERLERCLRYE e ARAE I Al sopldh MBS S o0
tape GRIPASikdd Q1) s88iud $luRFRRE Pbtas Y eR FLiBRJR! sG¥iGRNEERIIsAIdaRY sBfiutmt © 40% by
wei ght of the conposition, in other enbodinent 5 to 30% by weight, and in

anot her enbodi nent 10 to 20% by wei ght. The dosage of abrasive in the

i ndividual strip or tape (i.e., a Ssi n%I[e dose) is 0.01 to 0.4% by wei ght of
the conposition, 0.05 to 0.3% by weight, and in another enbodinment 0.1 to
0.2 % by weight. [0026] The conpositions nay al so include one or nore
fluoride ion sources. A wde



variety of fluoride ion-yielding materials can be enpl oyed as sources of

sol uble fluoride in the present conpositions. Exanples of suitable fluoride
i on-yi el dvogonmatsesisal s are found in U S. Pat. No. 3, 535p¢ZAS2000/0BiBNer et
al.; US. Pat. No. 4,885,155, to Parran, Jr. et al. and U S. Pat. No.
3,678,154, to Wdder et al., incorporated her éitiprogy LiickeeNes. 8055-00-OC

[ 0027] Representative fluoride ion sources include, but are not limted to,
st annous %Iuor'de, sog&ﬁq;fluoride, otasslun1f|uorid§ sodi u

monof MABRIGH apRated Y N PMRINEE 1petasticals gfaiovs %Q%Métﬁﬁamés
(I\/FP),C @iun1f|uorosilicate, as well as tin fluorides, such as stannous
fluoride and stannous chloride, and conbinations thereof. Certain

parti ar enpodi nents include stannous fluoride or sodiumfluoride as well
as ni ib'@éls t Hegrepper f@bﬁ’?é}mﬁmc‘égr SiAVIHHIH AR ROV MY COphERt INsHASSE ¢ he

as m I ¢ liep _ e R FLnHslan |
 nar o2y MO RASH BOPURHM RN ED. Sm e b RRere B0 BRI 7 Phor de

ions. d B flhgori de ion sources may be added to the conpositions of the
invention at a level of 0.01%to 3%in one enbodi nent or 0.03%to 1% by

wei ght the, . c L .1n > di of t .

i vilPL" ot b TBRS LBt n PR GIRGE E Aorl58 aBERHE s PG5 by
vei ghtn ®flinkik&] &0 BRQTF W in@éhorébr) %ﬂ%ftpép%g%ﬁ% 8y o\f\@fiﬁiﬂmm@, Al b a8EHFEREbil
enbodi ment 0.001 to 0.02% by wei ght. 2011/ 068514PCT/ US2009/ 066737

At t or réylddec kgtarbione, a86&58f00e,0GcflR080]dentbberleagest andsbdited ciyclatiate
conpositions of the invention is a surfactant or a m xture of conpatible
sur f a@hglfiognbiggtipaptheregdi f act ant s are those which are reasonably stable

t hroughout a w de pH range, for exanple, anionic, cationic, nonionic or

zwi tt §0013)i ¢ The fracdiohsals¢ &IbhSaEseablethedy dlawhitahsgar otk sarfabeandpere
fully, for exanple, in U S Pat. No. 3,959,458, to Agricola et al.; US.
Pat . Nedugngay regpvingciigelusifeomdhe ol savivyincindingicaigastipythertgoth eske et
al ., which are incorpor.ated rein by reference. [0032].l.n certain

arbod et o Bru SR E R St ity kel e fOR R e Fihe

wat er - i ons in
PR b b S SHE G Tt RS U SR e
of fatchyri@ci ds having from 10 to 18 carbon atons. Sodium | auryl sulfate,
sodi um | auroyl sarcosinate and sodi um coconut nonogl yceri de sul fonates are
exanpl f aipjoRp : hi ) t i O}

U T R e o e ot TRt oni
sur f achanires s efielinvientivhgepreewanteractvieithiacubs aatd® dureadehydebgared as

derivatives of aliphatic quaternary ammoni um conpounds having one |on
al kyl nshexidecbisefilsingynestoclude eay s thepvatbde ekidased, avhigh when contacte

trimet hyl anmponi um chl ori de, cet ri di niumchloride, cetyl

tri mst‘?‘l%]ﬁé A atn B e&ﬁ?t&&ge&ﬁté}tébﬁa%'%%h@?r&% hyl di net hyl benzyl amroni um
chloride, coconut alkyltrimethylammoniumnitrite, cetyl pyridinium

f | uor i[@@20]and Im ceripiesmbediments, floodwyin¢ isst glarcpseoxidasemenauningct ant s ar e
t he quat er nar moni.ym fl yori des described. in U S Pat, No. 3,6535,421, to
B | neioN SR, XN ARG e SIBOR LBy T HEase, Bt AHCG oni ¢

surfa S G I act as germcides in the conpositions.

[0035%% ug%ﬁggiggﬁﬁghionic surfactants that can be used in the
conposj.tions of the inventi.on can be broadly.defined as conpounds produced
o ha0 o n s it O Ry RS Sh R B IR B HPE R TR £ SLTGR e o) i £
an or Wor r I i i i L kvl icin
o0 Or ALY ARLGR AOTRAMSLEI TN, DG GONPIRS b2 A1 K of QT

i mit ed 113% widiehfbHbP0M USto PBIWSE WldnetHexé Btodts denoting % by weight of

2011/ 068514PCT/ US2009/ 066737 Attorney Docket No.: 8055-00-0C condensates of
al kyl thheowipssitiproduct s derived fromthe condensation of ethyl ene oxide
with the reaction product of propylene oxide and ethyl ene diam ne, ethylene
oxi de [geER]ensEhESubstratbs hlel ifivah MM Sudé aNgsahahicd @iat wdeh @mitit@edxi des,

|l ong chain tertiary phosphi ne oxides, |long chain dial kyl sulf oxides and

m xt urveish eh apypebpristeearizaihs: ral@B86hy dragent @irnxiskeb doh eearhple ofvi $utlstiadmi ¢
synthetic surfactants useful in the



present invention can be broadly described as derivatives of aliphatic
quat ernary ammoni um phosphoni um and sul foni um conpounds, in which the

al i phati cwpadilomBs4can be strai ght chain or branched, amdTisesosions7one of
the aliphatic substituents contains 8 to 18 carbon atons and one contains
an ani oni ¢ water-sol ubilizing group, e.g., cafBtxpey Rckehdios SEGHIGOS,
phosphat e or phosphonate. Illustrative exanples of the surfactants suited
for inclusion into the conmposition . ingc but are not limted to, sodium
al ky!l 18glpflss 8111096%.%0#13{#%}/?0@3@@6%%‘5[gguwésees SaﬁﬁP%WSMY%HB and

pol ys $§§_20 and conbi nations thereof. [0037] The surfactant or m xtures
of cog% Fe surfactants can be pr esent in the conpositions of the present
|nvent 0 1%to 5% jn another enb di 0.3%to 3% and in anot her
enbodil 0.5 FWMWW%PI’BPW%@ ORSADBYIER F?‘Slﬁ%én@t%]é'& of

f 00
ts(l;r oag’g’%}% hot Itlgﬁt[edncs g&'%‘%rr;r%%/gels ?Pglﬁ] at gp%éélt%tgd 611%@?./0'}1%9 n R’h%}l ﬂa?"&gle 1
anot h%{ze@d’thﬂtmﬁu&oﬁ%@%dcﬁ 2.2 b1 5% hgi}kete[do&g'ﬁ]l\?[hﬂu%@m%fh! ons of the

i nvention may al so incl ‘ude a flavori ng agent Fl avori ng agents which are
used |a|brasheesmlsm:tncd:@d®$od1hm pre¢seinds phateg potasniimchetdphodphtatgrteicaloturhi ni t ed
to, essential oils as as various flavoring aldehydes esters,

al cohdthosphaig, é}hﬁdratedrﬁf:@lﬂlawhoen%tﬁ} gungnuphsilisaicefplrimrdglyminge| ude

oils earm erm nter r.een saf ras, cl.ove

oucal e TR gh e PR rilariath Bk Mo SOTRRLIT e SIRAEsP A% A 5o
usefu 'po%ﬁn%‘&%'éltéﬁh%‘h%h? h&RiMBRLIA! as AR YBBLabRAH c8 n%ér{é?élgr hERERRI N
enmbodi'ment s %enpl oy the oils of pepperm nt and spearm 039] The

f | avoravethgegearticiesizenefod. pos ab edcions) beb o6 &b ntorges |Tthecs|ih@t ak&aﬂ@é@éiﬁ bat i on
of 0.1 to 5% by weight of the conposition, or 0.5 to 1.5% by weight. The
dosagdramn mlzemmhﬁmmhmg@@womeﬁhe sidicroetegelpdesasitbengn:U 0B 00- oc

o 553 VOSBRI TS TR LR P 206 S D RRRL oo0s
Lo 0. Qo shyraekaby. Pil@feﬂmn?ca%gagag LA Rlcl IR dP VRN AP kRO MY

0pt|0na I"nc e one or nore ch I ng agents able to conp ex cal cium
found 161% bIWV\RI Geacef& leagteivigon lheduag Dividih S Thalpeedipitiedkting t he
bacteri aI wal | and augnents bacterial |ysis. [0041] Anot her group of
agent sn@termbbhelumrthgsenagk@héIbazttlhnd Mgé{ubﬁrlerphenéele@eﬁradmn@nel on are

the s e Py osphat The r ophosphat e [F1S e _present
conpogqogﬁﬁg é@ﬁﬁa tg'ﬁ glfcat ﬁéé@‘?gﬁ% %ZFH?J‘}/ qt't n@gé‘"@ailllg CRC certain
enbodi t [ [ met al
di aci 5{@%%06 %2{3 %rtee&%% ﬁ?g Lr?ﬁ@netkﬁhn%%égég %/W%Jb bm}%af oragén%h%n]%ytlur es

t her edfy, retdien&@. N the alkali netals are sodiumor potassium The salts are
useful “in both their hydrated and unhydrated fornms. An effective anmount of

pyr opgsaRat eypallailisllh Ao NS PLERENL GRIPERILAON L R NGLR! |y enough Lo

provi | eas o pyrop osp e I ons by wel € conposition, 1.5%
to 6%priciphatcd] £HoRShsslid-Onsing e dipa‘&l@ﬁ)@pﬁbﬁkzalder& 18gehbni100hL100 g
i ndi vidual strip or tape (i.e., a single dose) is 0.01 to 0.6% by melght of
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[ 0046] Anot her useful class of polyneric agents includes polyam no acids,
particularly those containing proportions of anionic surface-active am no
aci ds sucwoastiasgauti ¢ acid, glutam c acid and phosphosecirnsosecidscl osed
in US. Pat. No. 4,866,161 Sikes et al., incorporated herein by reference.
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level of 0.01% to 3% in one embodiment or 0.03% to 1%, by weight of the composition,
in another embodiment. The dosage of the individual strip or tape (i.e., a single dose)
may be 0.0001 to 0.003% by weight of the composition, 0.0005 to 0.003% by weight, and
in another embodiment 0.001 to 0.02% by weight.



[ 0054] Exanple 1 illustrates illustrative enbodi nents of the conpositions of
the single tube, non-aqueous dentifrice conposition various ranges in which
each i ngrwoizenttosssy be contained in an illustrative enmbedirmsnto/ obérgT edi ent
%in dentifrice Pluracare L-1220 0.1-99 Enzyne 0.01-30 Substrate, d ucose
0.01-20 Abrasive 0-40 Pluracare L-4370 0-80 Pmmnay@qykszpl:u%}Sde-@Cz DC
Silicone Fl ui d - 350CST 0-50 Plastigel 5 0-50 Thickener (e.g., xPVP powder)

0.01- med
?804%)1 Another agent included in the compositions of the invention is a surfactant or
a mixture of compatible surfactants. Suitable surfactants are those which are reasonably
stable throughout a wide pH range, for example, anionic, cationic, nonionic or

zwitterionic surfactants.

[0031] Suitable surfactants are described more fully, for example, in U.S. Pat. No.
3,959,458, to Agricola et al.; U.S. Pat. No. 3,937,807, to Haefele; and U.S. Pat. No.

4,051,234, to Gieske et al., which are incorporated herein by reference.

[0032] In certain embodiments, the anionic surfactants useful herein include the
water-soluble salts of alkyl sulfates having from 10 to 18 carbon atoms in the alkyl
radical and the water-soluble salts of sulfonated monoglycerides of fatty acids having
from 10 to 18 carbon atoms. Sodium lauryl sulfate, sodium lauroyl sarcosinate and
sodium coconut monoglyceride sulfonates are examples of anionic surfactants of this

type. Mixtures of anionic surfactants may also be utilized.

[0033] In another embodiment, cationic surfactants useful in the present invention
can be broadly defined as derivatives of aliphatic quaternary ammonium compounds
having one long alkyl chain containing 8 to 18 carbon atoms such as lauryl
trimethylammonium chloride, cetyl pyridinium chloride, cetyl trimethylammonium
bromide, di-isobutylphenoxyethyldimethylbenzylammonium chloride, coconut

alkyltrimethylammonium nitrite, cetyl pyridinium fluoride, and mixtures thereof.

[0034] Ilustrative cationic surfactants are the quaternary ammonium fluorides
described in U.S. Pat. No. 3,535,421, to Briner et al., herein incorporated by reference.

Certain cationic surfactants can also act as germicides in the compositions.

[0035]  Illustrative nonionic surfactants that can be used in the compositions of the
invention can be broadly defined as compounds produced by the condensation of
alkylene oxide groups (hydrophilic in nature) with an organic hydrophobic compound
which may be aliphatic or alkylaromatic in nature. Examples of suitable nonionic

surfactants include, but are not limited to, the Pluronics, polyethylene oxide
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Ingredient %in dentifrice Viscosity 10, 000-700, 000 cps Exanple 2

[ 0055] Exawpl2e11de6831kust rat es a singl e tube prototype andPcomsasescdBi s wt h

a conventional dual tube arrangenent and neasures the amount of peroxide

rel eased. Prototype Amount of Enzyme Anmpunt ofAtBubsy DckeiNer: ofRSIPeY)-0XC

Per oxi de Si ngl e Tube (nonaqueous) 0.25% GOX 1.5 % d ucose 46 Doubl e

Tube (aqgeous) . . .
condensates of alkyl phenols, products derived from the condensation of ethylene oxide
with the reaction product of propylene oxide and ethylene diamine, ethylene oxide
condensates of aliphatic alcohols, long chain tertiary amine oxides, long chain tertiary

phosphine oxides, long chain dialkyl sulfoxides and mixtures of such materials.

[0036] In certain embodiments, zwitterionic synthetic surfactants useful in the
present invention can be broadly described as derivatives of aliphatic quaternary
ammonium, phosphonium, and sulfonium compounds, in which the aliphatic radicals
can be straight chain or branched, and wherein one of the aliphatic substituents
contains 8 to 18 carbon atoms and one contains an anionic water-solubilizing group,
e.g., carboxy, sulfonate, sulfate, phosphate or phosphonate. Illustrative examples of the
surfactants suited for inclusion into the composition include, but are not limited to,
sodium alkyl sulfate, sodium lauroyl sarcosinate, cocoamidopropyl betaine and

polysorbate 20, and combinations thereof.

[0037]  The surfactant or mixtures of compatible surfactants can be present in the
compositions of the present invention 0.1% to 5%, in another embodiment 0.3% to 3%
and in another embodiment 0.5% to 2% by weight of the total composition. The dosage
of surfactant in the individual strip or tape (i.e., a single dose) is 0.001 to 0.05% by
weight of the composition, 0.003 to 0.03% by weight, and in another embodiment 0.005
to 0.02 % by weight.

[0038]  The compositions of the invention may also include a flavoring agent.
Flavoring agents which are used in the practice of the present invention include, but are
not limited to, essential oils as well as various flavoring aldehydes, esters, alcohols, and
similar materials. Examples of the essential oils include oils of spearmint, peppermint,
wintergreen, sassafras, clove, sage, eucalyptus, marjoram, cinnamon, lemon, lime,
grapefruit, and orange. Also useful are such chemicals as menthol, carvone, and

anethole. Certain embodiments employ the oils of peppermint and spearmint.

[0039]  The flavoring agent is incorporated in the oral composition at a concentration

of 0.1 to 5% by weight of the composition, or 0.5 to 1.5% by weight. The dosage of



0.32 % BOX 1.5 % d ucose 27 [0056] The single tube product (fornmula 1)
contai ni ng GOX/ d ucose was anal yzed for peroxide availability by neasuring
t he amournwoabiipesinti de generated by the sanple. The proaattuseew/oecrapared to
an aqueous dual tube product in which GOX and gl ucose were separated from
each other. The results are shown bel ow. Sur pAtiiragy YockpeNeat 5S5HEBU hat
the single tube product generates nore peroxide than the conventional dual
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can be used. Ingredient Description Formula 1 Fornmula 2 "Forrmula 3 Fornula 4

For mu l[éOﬁ] Pl UAAGALS gl’réég Qf gg%t@%ﬁit%ﬁfe%o? oReLY gﬁélat]hqg %éél%% in the present

invention are the soluble pyrophosphates. The pyrophosphate salts used in the present
compositions can be any of the alkali metal pyrophosphate salts. In certain
embodiments, salts include tetra alkali metal pyrophosphate, dialkali metal diacid
pyrophosphate, trialkali metal monoacid pyrophosphate and mixtures thereof, wherein
the alkali metals are sodium or potassium. The salts are useful in both their hydrated
and unhydrated forms. An effective amount of pyrophosphate salt useful in the present
composition is generally enough to provide at least 1.0% pyrophosphate ions by weight
of the composition, 1.5% to 6%, 3.5% to 6% of suchions. The dosage chelating agent in
the individual strip or tape (i.e., a single dose) is 0.01 to 0.6% by weight of the
composition and in another embodiment 0.035 to 0.06 % by weight.

[0042] The compositions of the invention also optionally include one or more
polymers. Such materials are well known in the art, being employed in the form of
their free acids or partially or fully neutralized water soluble alkali metal (e.g.,
potassium and sodium) or ammonium salts. Certain embodiments include 1:4 to 4:1
copolymers of maleic anhydride or acid with another polymerizable ethylenically
unsaturated monomer, for example, methyl vinyl ether (methoxyethylene) having a
molecular weight (M.W.) of 30,000 to 1,000,000. These copolymers are available for
example as Gantrez AN 139(M.W. 500,000), AN 119 (M.W. 250,000) and S-97
Pharmaceutical Grade (M.W. 70,000), of GAF Chemicals Corporation.

[0043]  Other operative polymers include those such as the 1:1 copolymers of maleic
anhydride with ethyl acrylate, hydroxyethyl methacrylate, N-vinyl-2-pyrollidone, or
ethylene, the latter being available for example as Monsanto EMA No. 1103, M.W.
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10,000 and EMA Grade 61, and 1:1 copolymers of acrylic acid with methyl or
hydroxyethyl methacrylate, methyl or ethyl acrylate, isobutyl vinyl ether or N-vinyl-2-

pyrrolidone.

[0044]  Suitable generally, are polymerized olefinically or ethylenically unsaturated
carboxylic acids containing an activated carbon-to-carbon olefinic double bond and at
least one carboxyl group, that is, an acid containing an olefinic double bond which
readily functions in polymerization because of its presence in the monomer molecule
either in the alpha-beta position with respect to a carboxyl group or as part of a terminal
methylene grouping. Illustrative of such acids are acrylic, methacrylic, ethacrylic,
alpha-chloroacrylic, crotonic, beta-acryloxy propionic, sorbic, alpha-chlorsorbic,
cinnamic, beta-styrylacrylic, muconic, itaconic, citraconic, mesaconic, glutaconic,
aconitic, alpha-phenylacrylic, 2-benzyl acrylic, 2-cyclohexylacrylic, angelic, umbellic,
fumaric, maleic acids and anhydrides. Other different olefinic monomers
copolymerizable with such carboxylic monomers include vinylacetate, vinyl chloride,
dimethyl maleate and the like. Copolymers contain sufficient carboxylic salt groups for

water-solubility.

[0045] A further class of polymeric agents includes a composition containing
homopolymers of substituted acrylamides and/or homopolymers of unsaturated
sulfonic acids and salts thereof, in particular where polymers are based on unsaturated
sulfonic acids selected from acrylamidoalykane sulfonic acids such as 2-acrylamide 2
methylpropane sulfonic acid having a molecular weight from 1,000-2,000,000, described
in U.S. Pat. No. 4,842,847, Jun. 27, 1989 to Zahid, incorporated herein by reference.

[0046]  Another useful class of polymeric agents includes polyamino acids,
particularly those containing proportions of anionic surface-active amino acids such as
aspattic acid, glutamic acid and phosphoserine, as disclosed in U.S. Pat. No. 4,866,161

Sikes et al., incorporated herein by reference.

[0047]  In preparing compositions, it is sometimes necessary to add some thickening

material to provide a desirable consistency. In certain embodiments, the thickening

10



10 PEG 600 Pol yet hyl ene glycol 10 10 5 5 5 Saccharin Sodi um saccharin 0.3
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agents are carboxyvinyl polymers, carrageenan, hydroxyethyl cellulose and water
soluble salts of cellulose ethers such as sodium carboxymethyl cellulose and sodium
carboxymethyl hydroxyethyl cellulose. Natural gums such as karaya, gum arabic, and
gum tragacanth can also be incorporated. Colloidal magnesium aluminum silicate or
tinely divided silica can be used as component of the thickening composition to further
improve the composition's texture. Thickening agents in an amount from 0.5% to 5.0%

by weight of the total composition can be used.

[0048]  Within oral compositions, it is also desirable to incorporate a humectant to
prevent the composition from hardening upon exposure to air. Certain humectants can
also impart desirable sweetness or flavor to dentifrice compositions. The humectant, on
a pure humectant basis, generally includes 15% to 70% in one embodiment or 30% to

65% in another embodiment by weight of the dentifrice composition.

[0049]  Suitable humectants include edible polyhydric alcohols such as glycerine,
sorbitol, xylitol, propylene glycol as well as other polyols and mixtures of these
humectants. Mixtures of glycerine and sorbitol may be used in certain embodiments as

the humectant component of the toothpaste compositions herein.

[0050] In addition to the above described components, the embodiments of this
invention can contain a variety of optional dentifrice ingredients some of which are
described below. Optional ingredients include, for example, but are not limited to,
adhesives, sudsing agents, flavoring agents, sweetening agents, additional antiplaque
agents, abrasives, and coloring agents. These and other optional components are
further described in U.S. Pat. No. 5,004,597, to Majeti; U.S. Pat. No. 3,959,458 to Agricola
et al. and U.S. Pat. No. 3,937,807, to Haefele, all being incorporated herein by reference.

[0051]  The compositions of the present invention can be made using methods which

are common in the oral product area.

[0052] In one illustrative embodiment, the non-aqueous oral care composition is

made by combining Pluracare L-1220, L-4370, and PEG 600, which were mixed in Mini
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Ross pot for 15 minutes under full vacuum. Saccharin and sodium fluoride were added

and the mixture was mixed for 5 minutes under full vacuum. Then high cleaning silica

and fumed silica were added and the mixture was mixed for another 15 minutes.

Flavor, glucose oxidase, and glucose were then added and the mixture was mixed for 15

minutes.

[0053]

The following examples further describe and demonstrate illustrative

embodiments within the scope of the present invention. The examples are given solely

for illustration and are not to be construed as limitations of this invention as many

variations are possible without departing from the spirit and scope thereof.

Example 1

[0054]

EXPERIMENTAL EXAMPLES

Example 1 illustrates illustrative embodiments of the compositions of the

single tube, non-aqueous dentifrice composition various ranges in which each

ingredient may be contained in an illustrative embodiment.

Ingredient

0% in dentifrice

Pluracare L-1220

0.1-99

Enzyme 0.01-30
Substrate, Glucose 0.01-20
Abrasive 0-40
Pluracare L-4370 0-80
Phosphate 0-20
Fluoride 0-2
DC Silicone Fluid - | 0-50
350CST

Plastigel 5 0-50
Thickener (e.g., 0.01-50
xPVP powder)

Fumed Silica 0.1-10

12



0.5 0.
1.2 1.

5 Stal eydex 333 Dextrose glucose 1.5 3.0 3 3 3 SLS SLS powder -
1.2 Flavor89- 274 BriteCrystal flavor 0.95 0.95 0.95 0.95
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2
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Ingredient 0o in dentifrice
Viscosity 10,000-700,000 cps

Example 2

[0055]  Example 2 illustrates a single tube prototype and compares this with a

conventional dual tube arrangement and measures the amount of peroxide released.

1.20

Prototype Amount of Enzyme Amount of Substrate Micromoles of Peroxide
Single Tube 0.25% GOX 1.5 % Glucose 46
(nonaqueous)
Double Tube 0.32 % GOX 1.5 % Glucose 27
(aqueous)

[0056]  The single tube product (formula 1) containing GOX/Glucose was analyzed
for peroxide availability by measuring the amount of peroxide generated by the sample.
The product was compared to an aqueous dual tube product in which GOX and glucose
were separated from each other. The results are shown below. Surprisingly, the data
shows that the single tube product generates more peroxide than the conventional dual

tube arrangement.

Example 3

[0057] Example 3 illustrates various illustrative embodiments of the stable, non-
aqueous, single tube compositions of the invention. It was discovered that the use of
non-aqueous dentifrice compositions prevent interaction between incompatible
components GOX and glucose in the product. In certain embodiments, a solid or non-
aqueous composition of GOX was used in PEG, glycerin, and PG. Also different
molecular weights of pluronics with ethylene and propylene groups. In addition, non-
bitter liquid copolymers of ethylene oxide and propylene oxides, such as BASF
Pluracare L4370 and L1220 can be used.

Ingredient Description | Formula | Formula | Formula | Formula | Formula
1 2 3 4 5
Pluracare PEG/PPG 38/8 | 10 57.96 50.31 44.81 44.81
L4370 copolymer
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Ingredient Description | Formula | Formula | Formula | Formula | Formula
1 2 3 4 5

Pluracare PEG/PPG 57.76 10 10 10 10

L1220 116/ 66
copolymer

PEG 600 Polyethylene 10 10 5 5 5
glycol

Saccharin Sodium 0.3 0.3 0.3 0.3 0.3
saccharin

NaF sodium 0.24 0.24 0.24 0.24 0.24
fluoride

Silica HCS | silica abrasive |16 16 20 20 15

DP-105

A200 silica fumed silica 3 - 1.5 1.0 -

x-PVP cross-linked - 3 - - -
PVP polymer

Gennencor | glucose 0.25 0.5 0.5 0.5 0.25

(oxy Go HP | oxidase

L5000)

Staleydex glucose 1.5 3.0 3 3 3

333

Dextrose

SLS SLS powder - 1.20 1.2 1.2 1.2

Flavor = 89- | Brite  Crystal | 0.95 0.95 0.95 0.95 0.95

274 flavor

Q7-9120 silicone fluid - - 5.00 5 5

Fluid

TSPP tetrasodium - - 2 2 2
pyrophosphate

Plastigel gelled - - - 5 8.25
polyethylene

Bio PSA 8- | silicone - - - 1 0.5

7016 adhesive
Total 100 100 100 100 100

[0058] A number of references have been cited, the entire disclosures of which are

incorporated herein by reference.
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- - 10.5 Total 100 100 100 100 100 [0058] A nunber of references have
been cited, the entire disclosures of which are incorporated herein by

ref er encewoO 200/@8s11/ 068514PCT/ US2009/ 066737 Att or ney Doeketushimen6®&355- 00- 0C
CLAI M5 What is clainmed is: 1. A stable, non-aqueous dentifrice conposition
conprising (i) at |least one enzyne; (ii) at |AdgrnendoskpbeNoat#D0-he at

| east one enzyne; and a suitable carrier, wherein the at |east one
substrate reacts under aqueous con @L gM% in the presence of the at | east
one enzynme to generate hydrogen per i 2. The conposition of claim1l
furth % ?}e{lﬁ{'algi at | east one abrasive. 3. The conposition of claim1l1 or
claim urt conprising at |east one

1. A stable, non-aqueous dentifrice composition comprising
(i) at least one enzyme;
(i)  atleast one substrate for the at least one enzyme;
and a suitable carrier, wherein the at least one substrate reacts under

aqueous conditions in the presence of the at least one enzyme to generate

hydrogen peroxide.
2. The composition of claim 1 further comprising at least one abrasive.
3. The composition of claim 1 or claim 2 further comprising at least one

fluoride source.

4. The composition of any of claims 1 to 3 further comprising at least one

polymer or copolymer.

5. The composition of any preceding claim further comprising at least one
surfactant.
6. The composition of any preceding claim, wherein the non-aqueous

dentifrice composition is contained in a single container.

7. The composition of any preceding claim further comprising at least one
vitamin, at least one further polymer, at least one flavoring agent; at least one
further enzyme, at least one humectant, and/or at least one preservative and

combinations thereof.
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fluoride source. 4. The conposition of any of clainms 1 to 3 further
conprising at |east one polyner or copolyner. 5.The conposition of any

pr ecedi ngwvol2aimeguant her conprising at | east one surfact &otr/uséoodlnes737
conposition of any preceding claim wherein the non-aqueous dentifrice
conposition is contained in a single contai neAttorngp®askapdioi:t 3AR-Er-Ohny
preceding claimfurther conprising at |east one vitamn, at |east one
further polyner, at |east one flavoring agent; at |east one further enzyne,
at | east oNe hungltRRPosifian of aBy PresseingFaipy wasrsiathe engyge doghicast i ons
t her eof . (t 9 .ney Docket No.: 8055-00-0C 8. The conposition of any
precedi ng claim wherein the enzyne is glucose oxidase. 9. The conposition
of any preceding claim wherein the substrate is glucose. 10. The
conposition of claim2, wherein the abrasive is one nenber chosen from

abr asi ve si9i ca,Tleasinupoditdaphesy patedipptiags) winereh dpd oshdtette is glhuicosd. ci um
phosphat e, di hydrated dical ci um phosphate, alum numsilicate, calcined
alum na, bentonite or other siliceous materials, or conbinations thereof.

11. The conposi tion of cl.aim whey ei,n the. fluori.de. source S one nenber
chosen 11 ot sodi i BT AR opspiBe FHitrriahe at St Bt gs ARt o

sodi um nonfgd 4ArePReSPLELS &M@vmé{ég%g M) %@Ja@ﬁhh{ %E&h&FﬁQ@US fluoride
and stannous chloride. 12. The conposition of claim4, ‘whefein the polymner
or copol ynericalsiveo phetphihtengihgidysted, dieal Biceh PRos plagte) yloetinuBVE]icate,

pol yethylene. 13. The conposition of claim7, wherein the flavoring agent

i s one neniselcirdsbaleminpobergpnitepr etharsilifeean maetialsf opeppeinatians thyreobf
spearm nt, oil of sassafras, oil of clove, aspartane, acesulfaneg,
saccharin, dextrose, |evulose and sodi um cycl amate and conbi nati ons

thereof. 44 Aﬂ%flé%;?zﬁpégiﬁ&‘ﬁbf ERLNS, @vﬁe?@ihﬂhégfdo% SRPE | RInERHRCE | NG

the tooth surface a stabl e, non-aqueous dentiftrice conposition

accordi ng tchogeyfrohesRtuRglabale) pothSsiuh Stahle,sodanmatugosisicéentédiuhece
conposition according to any of clains 1 to 13, for use in the treatnent of
oral cal culmenfieetophioaphar.(MFP), ammonium fluorosilicate, stannous fluoride and

stannous chloride.

12. The composition of claim 4, wherein the polymer or copolymer is

polyethylene glycol, a PEG/PPG copolymer, PVP, polyethylene.

13. The composition of claim 7, wherein the flavoring agent is one member
chosen from oil of wintergreen, oil of peppermint, oil of spearmint, oil of
sassafras, oil of clove, aspartame, acesulfame, saccharin, dextrose, levulose and

sodium cyclamate and combinations thereof.

14. A method of whitening a tooth surface comprising contacting the tooth
surface with a stable, non-aqueous dentifrice composition according to any

preceding claim.

15. A stable, non-aqueous dentifrice composition according to any of claims 1

to 13, for use in the treatment of oral calculus accumulation.
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