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ASTRI NGENCY BACKGROUND 100011Zinc ions are known to be effective

anti - m crwbi2al2/mgesnt s. These ions provide anti- gingivi PCI/sraoant3s9 pl aque
benefits and may al so i nprove breath and reduce sensitivity. In particular,
zinc has been shown to have anti-plaque, anti-gingivitis and anti-tartar
efficacy. In addition, zinc has also shown its efficacy as an anti-mnal odor
agent. 100021Dentifrice conpositions have been devel g t provide

mul tiple ther aMT@%@ﬁ&QM?%TWH}%ﬁEQWMW@Nw tives in a
singl e conposition. However, dentifrice conpositions containing, in

conbi nation, a high |evel of sol ubl e zi nc and hal ogenat ed di phenyl ether as
an antibacterial enhancing agentBAEKEROUNIEX| osan) nmay have an unpl easant

flavor to. consumner e crease.in ast SUMVARY. 1000310ne
ai m of 0408k pzig%éﬂessqrﬁkwm B e R AR OB AR s NN BYIdE -
cont a'g ﬁ(f}gt’és A [HRBfits %n@ﬁla?gﬁs@q;n%%\@bl?aﬁﬁlﬂd RUN&S senditi$ey. Ul € zinc

salt; atl n agent to reduce astringency. Another aimof the

pr eseparticnlag rzincdms bsert shopmdv ihdee aieplagued enfi-gingids ahpdistarthoeitieasnt dini ng
trlclo&? 10004 ther a{fm of the res H |nvent|on is to provide such
a denfifHPRLEIMS %‘ﬁnbtﬁ)ﬁ 1eARY HPTPRERQEP R Ayent sel ected from the
groupg mf' SUeHerf%E coﬁx HE AR RS e bedd dAERPed At fnroatd%sﬁulamecomr@pdwbyner IC
car boxyl at es, pol yvinyl phosphonates, and phytates to reduce astringency.
10005 benedits by coabiningrzing \mtlmpthtehectmweawnglﬁvempmhon sHeweysraigntificg met hod
for the treat rrent and preventi f Iud| ng
adni n ol TRy Reo et M Y GRbHAh 3B El fdr 2Bl oS ATEN AL B

conbi ekt &an aambadta% RAhA@ing a%h@m(ylg Jetitlesan) ma'yaiau@hreu@lmsamaﬂatvor a»nd a

chel ati ng agent. DETAILED DESCRI PTI ON 100061As used throughout, ranges are
used égnsaff@?ﬁcﬁﬂ{eﬁaﬁﬂIH%?aSﬁgé%sﬁﬁﬂkﬂeH@V each and every value that is within the
range. Any value within the range can be selected as the term nus of the
range. In addition, all referenceSWIMARYerein are hereby incorporated by
reference in their entireties. In the event of a conflict in a definition
in th{sﬂqmbsemnedirs of teyreseanid verdiamn info provide edentfrice epropositidrecontaisiogt in

di scl osure contro V%) 312/0 0837PCT/ US201 {105 38 tOOO?l'I}kH‘e) e.is a
ot r ESPBITEHGT B losemeed HDBG HIAT R (RS TS GEnCeT & CISMIE (ERTP G, o
provi Qﬁnh%@?f OV Aokt hiGRENhe pRIserft Uhvedfibn &biphaG@suchla RAREIIE cB@iposition

agent -containing dentifrice formulations in the areas of tartar control,

f r eshconteiaing theleedni. t s and pl aque/ gingivitis reduction. [0008]As will be

or ovi B9 Got FrfkRim e eRRG BRI RT PRI Pl B BREE Epol T o o

conbi gbm@in#ighcchiclifitg agerd sclasted from thi efaipeonsinthg oft gluoseutesi citraeramatespn

with an chelating a ent to reduce, astringency. 100091Unl ess otherw se

speci BRgaLC pelymesiy aﬂw&%ﬁw&hw ’eaé’éé’%‘yﬁéﬁsé? FFARTALTLE A% e i n
the s | cat i difPis & pRNideQ RANGE WriBeSediheNingNt .
and awmnlasg?%nent g%%l%&ng%%ﬁgggn;g%g&l r{giszta un%s gi ven arre baesedeonnt he
act i veraventigt ofdfactetiel plaqueracakmulihen mhldtr@tadunnmferlag speeiofdlcavityt e her ei n,

whet her referring.to respecti.ve appunts ar other .features of
t he eﬁﬁ‘ggflﬁ%ﬁ‘f@p fon WP%E‘HB%? IPSO‘HEIRIB{} ﬁ’ﬂog\% E@&pbm}g %‘F ﬁh‘?ﬁa “Begree
of vagiiahhlhichelh@n@igeqint for errors in neasurenents. For exarrple an

amount of 10% may 1 nclude 9.5% or 10.5% given the degree of error in

measurement that will be apRquiAngg FRSCRAgHN ood by those having
ordinary skill in the art percent ages used herein are by weight of the

dent i C f rw se
speci {0URF TSR kAot lipds S SSCANSERORREI oPlonchlbing WPl GEAT B B0
or CORplas Itlidt wishih theiaagd. Ay salgaivithnatht kange raubesdeqpaisistthe eripanebt the

preferably an oral H %jth benefit,  but | ow enough t$ avoi d serious side

ef f ectange; Ipaddition. gl seferraces qiisd Sensiare here EfORLEtEd BYISTSENS MABh 1 ¢ he
sound oh HAGIEN 18 o\Rnkt d éoﬁaghaﬁﬂ h 88 1&9%%%5?&eﬁ%?§cl&sﬁfe%dqm% icfré@n of
the present invention may be in th ornlof a toothpaste or dentifrice. The
tern1fc&mﬂwdnﬁam&&mnaﬁsdssmehsﬁeﬂm neans paste or gel fornulations unless
ot herwi se specified. The dentifrice conposition may be in any desired form
such as deep striped, surface striped, multi-layered, having the gel
surroundi ng the paste, or any conbination thereof. [0012] The dentifrice
conposition is a product, which in the ordinary course of adm nistration,
is not intentionally swall owed for purposes of system c adm nistration of
particul ar therapeutic agents, but is rather retained in the oral cavity
for a tinme sufficient to contact substantially all of the tooth surfaces
and/ or oral tlssues for pur poses of or al act|V|ty [0013]The term"carrier”
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the conpositions of the present invention. Such material (s) include

t hi ckeni ng agents, hunectants, ionic active ingredients, buffering agents,
ant i cal ciWwo0egen33, abrasive polishing W 2012/ 060837 PCT/US32010833855389
mat eri al s, peroxide sources, alkali netal bicarbonate salts, surfactants,
titani um di oxi de, coloring agents, flavor systens, sweetening agents,
antim crobial agents, herbal agents, desensitizing agents, stain reducing

agent d m xtures thereof. [.0014]1n.accordance W t ols r
coboatinodl's Theenss fruedi itz ant FoenbitiRRor f fsatshth A REELES e ana
tricl QRaRvERErREy Rlefhdde dntivational éﬂhfaﬁ@ﬁ% RientRontaRiY EmBni@r fyrmbtiads of
action, and this 'can be achieved by use of a dentifrice gtum system whi ch

¢

i ncl uitethe ageag of tatantdniml, diesh biath braafifsfani plaauelBINEHMiDEdHER- | evel s of a
| ub i.nqgl | ybl i i f j Jo
ortrad @8] SRRl RelicRonii FuOf, AShlatfyed PhoGaRy S bl aiE (o

vei ghtaPhrob it aGRARGRL thad BrovidRaniltipleltadrhpeuric BEmutitelly eombiningoinzions eq. t r at e
for use against plague and gingivitis is 2% by wei ght, based on the weight
of t hes zioapitrie pahtricigsar UegomBiRgton Y igher chebapwiz agentde redyce ASTIAEENG!y present
flavor, j.gsue | I I : 015] Wt hout
bei g B5Rha Bt §HERET SPecfi. LPp@ler ek GRS Eb I B DO im0 20 ¢ 1o
of a eRbwhéréeh thelspweifcmiontshafld bbehddritogd agefir td persetages byrweaghicandadls may
reduce the solubility/astringency of the fornukﬁti n to such qﬁgﬁvel t hat
the effeapgepents aiegnads 3ot c hhe PPowHDHaveRae b3std Phibe PELYVFghs 9 iPSved with
CONSUPRE $ial Shd ?éatg?ﬁo(hhﬁ{aasgbagc R hsreB YW HRgeP RIfGFhE D fe!@?éctipé avBuitd obe
triclosan conmpatible, as evidenced by triclosan stability upon agi ng and
tricl os@polxinte qribthat featnees of G@1GhlOuenentaipintendid thdenotetbaintalyaplis or sunyss a

dentifrjce ¢ osi.tion including an orally acceptabl e vehicle: o
ant | backiee af vagey “baoundon i I Beln S D B rRel MG RP L0% e
sal t; g@agrclné}u&é‘%% 49 PY&AYen hOAIALATEES iM @idalirymedt thattvillagtappicalatadgent s
have beén suggested in the art to retard pl ?Aﬂue formati on and the oral

t

i nf ectidnsdeastdodienthake bivitperdinassddll it e atfi 14! paraviRscs YpreTgn aredyy

exanpl e, .ha enat ed hydroxydi phen u i n are
ol 1 i of BRERBI R BHpOHEl PERY b ShIE ST RO DRRE LRt 24
i N or 30010 P PRrdih OREfetd e@BUNET M I8 @H @nfoantEftd @mpoyndact@npaiticncntfinitreat i on
in the oral cavity. [0018] Hal ogenat ed di phenyl %ﬂ){e}r {gn itl;lact eriH§hI
conpotmeignifisantlyapgussserasitivedenetiePisteasly at PEheA t3f8e fof% SMBRS" Bt he
pr esegboih@gﬁéﬁ&;sﬂgz' ei%%é?ge.%m(f%ﬁé gf{a ﬂ&@[ksbe‘ﬂgﬁ?t@tﬂsﬁlrﬁ%'%viﬁﬁﬁ gekbygness and

safety, 1'nc trichl oro- ydr oxy-di phenyl ether (triclosan) and
2, 2" - gudpytthonya &ibed ardsdn ono- di phenyl ether. In one enbodi nent, the

ti bacteri al nd is 2,4,4 -trichloro-2'.- hyd ~diph | h
(" Tr 1 00dAn" The dois 569 yBRtBAFIRE e REBOTH/ BSBHRLTEBOT o RSHET R  IRYPEXSp es
of ot r&?gerﬁﬁ}i%@:qlh% 1@ 1 RAGHRE Ak uSQIMPHAAScdnd phitder phlgp@hulaishsiuhieshionol ogs,
po

nono an yal kyl “and aromatic hal ophenols, resorcinol and its derivatives
and biogheineise speriltaimphenigstifrica chmppstion ey be ipourdesiret LMy pYch 48idseR osed in

U S. Pat. No._.5, 368,844 .Phenol|c .cogpo i NGl - he -cinal and
2 > - it RRoLAEPYS e Mo aRER AT i3 PE b ap R

di phenydrestt her or phenolic antibacterial conpound is present in the oral
conposition of the present invention in an effective theraé)%uti c amount. In

one en®&dil nerfhe de £ FRmpPsjtéon 1§ @rpagrish ivdhighighe ovMEE U o 05 wt. % to 2
w. % t ' f inagh sent, the
ef f ectagl\q}lzﬁg ﬁegi?’gbigglt() ?@ltegl%ﬁ%y %‘%?Sgggg@ﬁ&\?ﬁ ?#&Stéggﬁmn. % based on the
vei ghtpaffcula thepap@litic aganas but io rathdr@e@inkd lirethe fof & cvivefve s sinof suffigent to

anti bacterial agent is dependent.upon. ts live t o and t.ake . teeth
and sG&PRtagh %‘éﬁé‘%é?r“é{é%l chithetptﬁét ﬁfé‘?éps'F‘H of ﬂ(ﬁgﬁ?ﬁu%%ﬁgfpé’?%sr‘gudggr?cﬁw 6 contain
an angb@ﬁﬁt erpliePent gk &@dﬂ?ﬁﬁf%@éﬂs‘%ﬂ?@&fe ah@@E2IUAR nadttrihas tgrsain

enhanci ng agent may al so be included in conbination with antibacteri al
agent shesecmhpaiions ot thegpassentOneentiant Soch meteyialis)andpdethickeniag agentant i bact eri al

h [ ts.for. tricl i pcl ud 4.1 1 I ; . i
ey oA GRSpeRis 4 aroney OB yeraeint ui Ry af PR TR R o8l o°

nmononmer. For exanple, one typical maleic anhydride copol yner includes a
met hyl vinyl ether/mal ei ¢ anhydri de cgpolyner havi ng a nol ecul ar wei ght
("MW") ranging from 30,000 to abut 5,000,000 g/nole, or from 30,000 to
500, 000 g/ nol e. These copolyners are comrercially avail able, for exanple,
under the trademark Gantrez, including Gantrez AN 139 (MW 500, 000

g/ nole), AN 119 (MW 250,000 g/nole); and Gantrez S-97 Pharnaceuti cal
Grade (MW 700,000 g/nole), of ISP Corporation. In one aspect, the naleic
anhydri de copol yner typically conprises a nmethyl vinyl ether/nmaleic
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The zinc ion source(s) will be present in an amount of fromO0.25%to 11%
by weight of the final conposition. Preferably, the zinc ion sources are
present iwoani2zawossnt of fromO0.4 to 7% nore preferabl y PCrarse@od5958¢ 0 5%
[ 0025] Exanpl es of suitable zinc ion sources are zinc oxide, zinc sulfate,
zinc chloride, zinc citrate, zinc l|actate, zinc acetate, zinc gluconate,
zinc malate, zinc tartrate, zinc carbonate, zinc phosphate, and other salts

listed in U S Pat. No. 4,022 . [ | t . Q. .- ]
amounasaly BiFPes sotie Skh rigpateb BRSBTS BIC SR
typi cabdnks, 0P shstefhs ZwWhetMrRamR s Odhtinti EroBRl tDhetbhageIP@sEdsitiing [ 0026] I n

a further exanple, t he present invention includes a chelating agent, e.g.,
gl ucomgens, swint redecing agants; andmixniestieseqiol yneri ¢ car boxyl ate, pol yvi nyl

phosp e, .or phytate., Preferabl £k elaiin I e hyt at e.
The CE@EL nd" &% nﬁeavltgéhepﬁxgé:gﬁfl%PR océlﬁlegltr]?ooﬁ}%‘e %’%S%gﬁ%“{i&m? %%’tg%@s? gd on

t he wepgthihifbdthgin€ aAP 8fdldsaf Ban bOD2hlilafeddneingrditfeticitand, cotfptersaitagt ed

chel ating agent is dodecasodi um phytate, a Generally Regarded as Safe

" GRASMathngs e esion, ek thisecan be aahipyrsicht e of exdrrti friep r@sysgmayupt cludss: are
conpat.i bl ith trigl - - HqLl A ' [ :

" nventiton i Ealaul, dRsREREe PuELaRon T L€ 6En ARuEIEBE HanRlly bl Prine

Ci t r aheve, it@Exhdplel B esng riat biratd ianclagvdy highdeygb o6 Spal ©2% Wyivadighay e not
triclosan conpat| bl gﬁ). [ 0028] Ani oni ¢ po] ynmeric %Er boxr?/l tes and ﬁ)ol gvi nyl
phos phaTFaBdh g Elteh e SEPYYIBE MERBRAI Y RIESEHLETRNTHS] AFF SBr e ey
chel at,j Z’% L C0NSb ' k 8PIhY cBRboSBSIESt er zinc

i ons :ageﬂﬁﬁ eﬂtég%ygftﬂ eYt1 fﬁzgﬁ%%gﬂiﬁ%ynﬁgﬁggﬁeffih%:éacci gas, nor shoul d

t hey Blveiveonds kigherdbvd] of s@lisletziforhayeprosegh flavorfisussoatonsmyers duswguest er

cal ci ym andgpr onote dem neralization of enanmel. [0029]1n yet another
exanmpEreRs ¥l 3FUEEHEY i nvent i on i ncl udes a pol ysaccharide thickening agent,
€. 9., [6AB] hary g B8 BYHONY &l thkoryetht Fﬁé@éﬁ-in@ﬁk&gﬁﬂid@g g et ldRiaMifde t he
dentifrice with the required rheol ogi cal properties, so that the dentifrice
can beclstietelhvi ameuntof peaheingpeenirip afqusptenxiag iqns padyitedussithe i me and

thereafter. reli.ably dj nsed_t herefromb T. frice nmust
have lsﬂlélglcp&ﬂ ?Sé‘a?ge\‘}?v(% 8%@@?%“3?“%%@11@0 eélgl %l%g}éa‘g%a%’ulg %3FS§§A IF %‘{det hi bit an
accepiphcted: BOEthS LRRGY inplohtdwith @ onddtidis. dSuitably dhelatihg bgarshinagbe Jetpitedl

t hi ckeni ng agents include nodified cellul oses, such_.as carboxynet hyl

cel | ulthss erqveiae trighesan compatile s sridraged by triglososianidy ey pERE B3 H199885389
or gug} %gmglgﬁ\&t s. Preferably, the pol ysaccharide thickening agent consists
of xanthan gumwhich is present in an anbunt of fromO0.1 to 1.5 w % based
on t h¢0ows) ghtOnefexihglead thxosrietdanomyveticer ie nalohtyfrice oomPobtiorintludinginafralishe

OBl GO Eh ol BT S Gl LR PR

pol yViaHa’LlEMélgﬂiﬂgéEeﬁﬂ?& hydr oxyet hypr opyl cel |l ul ose, hydroxybutyl nethyl

cel lul ose, hydroxypropyl methylcellul ose, hydroxyethyl cellul ose, sodium
car boXx§MFt hy A wislei variotyeof(astblictariabndntsehnye bed viggedtedsinithe art tq yetasé plaque
enbodi.nent., the thickeper congentration ran .10 v . %
based (UahR L PR e S CRABRA AR A0dRe R Fol

t hi ckeR@hpleontauthied hodrok ddigesyDéther ®nvoundé dueh 3s Wiclosn haseell biowihe thei ght
of the conposition. | 003Qf(?ln a further exanple, the invention includes a
dent i Brtifertheis apkactarishactiityend have kasn yped Inyral COBPESBPES IPERPRIEEPIQYS ¢ osan;
a sol e. 7] . > j gzggtg,t consi sting of sodi um phytate.
The cE‘l’.é‘]f“aat“?’}r’]ggé’gglﬁ‘{‘aliag&g?@%%%ﬁ“ﬁhég‘%‘l anount of fromO0.1 to 0.5 w % based
on t heoowsi ghtHabfgehdted diptipod icthieo antitabterisidoniyloends thet aalusefilsfopthegpeetaritionan
amount of from0.5 tp 2.5 w % baseq on, t he ight of.the co sition, and
the t©°f EICCOBROPEORY %ébﬁ?@?fltahvea%% segfor W&Vﬁﬁ@%@%offﬂ&wla%*%g@%%%‘w# he
wei gh n@gaf&t%gi Qﬁgp?ﬂ,ép-'tﬂéhlorfog?%#gf&yMi ST etRA AR Ssanf SR NI QERRAodyI¥ 8Nt i ON
i ncludes a method for the treatfent and prevention of bacterial plaque
accumditabimonligenpl étsirn gn oncdembidiment, Hy antibadieriab camnpeendi is ., 4ed dideltlororl'ce
conposi ti on according to.the jnvention. [0032] The present conpositions
conpr ?‘é’é“’é? Pgleﬂ&%ﬁpﬁﬁ%ﬂsﬁa&)' as wel | as optional conponents. The
essential and optional conponents of the conpositions of the present
invention are described in the foll ow,ng paragraphs. 100331l n preparing the
present conpositions, it is desirableto add one or nore aqueous carriers
to the conpositions. Such materials are well known in the art and are
readily chosen by one skilled in the art based on the physical and
aesthetic properties desired for the conpositions being prepared. Aqueous
carriers typically conprise from40%to 99% preferably from70%to 98%
and nore preferably from90%to 95% by weight of the dentifrice
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100371Any suitable flavoring or sweetening material may al so be enpl oyed in
the preparation of the oral conpositions of the present invention. Exanples
of suitabwe 2b12z2060837ng constituents include flavoring oi PET/US2@0/063389 of
spearm nt, peppermnt, w ntergreen, clove, sage, eucal yptus, marjoram

ci nnanon, | enon, orange, and nethyl salicylate. Suitable sweetening agents
i ncl ude sucrose, |actose, maltose, xylitol, sodiumcyclamte, aspartyl

phenyl al ani thyl ester, charine and the like. Suitably, flavor and
oot APIe] "o mrion iy cEauRes of ShGomHane aBfclaft eorgPopny inefidehenqiandy, o

the OK@homBMREShbhdPihd pIfhEH ¥ad hRMSRBRphERAE Hédt EndTRYd RE deneAfvRosRE ed in
the oral preparations of this invention such as whitening agents, including

ur ea/ bepbstodie comabends ;nSpeh plindl¢ campoundd arsgialy gesclogediio, U. sv@it. No.
2012 VA US2010/ 055389 i . Vi s i i n. B6,
812, E-ARR, R Eenmeo R By TR sronin e d e P By ooy e

tr eat pRsthopMenélgnt al hypersensitivity such as potassiumnitrate and
potassiumcitrate. These agents, when present, are incorporated in the
conpod?420bns Ty halpgengted sinhenylaileantor oheriokic andastesiahporepouad inpresenibsthant i al |y
adver oe) VoAbl 8Sn §Afic BROBR il foR Nk CRAGE BLkALLES S flond 0039] The

di spenser r e dentiffice conpositions fey be a tube,” punp, or any other

cont aiendbdignent, akd efdctive tHesdpentid Rgoim oitppast @05 WO0%Ad Rrvtpaledsed bm thet he
present .invention, the user need only agply the dentifrice conposition
her ei Aeight of Hie copBetitienr neanethes Fmbodimeah th effesiivs therapraic amepnt frngss ehs

desi r@dlz wi.%&f%rwt?%%@&fi&pth% V@%{tro?qlee&r&%}n oSiti®n. whitening, breath
t pal é) m h

freshening, caries prevention, nrelref, gu ealth, tartar control,
et c. ToR1¢onfibs effeansnesmypt dlesmtibactaimdlhged it depondet uporaits ddivietytosudf aces,

such as th i ngi val .or mucosal,. tissue al t hou it. is believed. that the
bonor piakaby HslEindontsou A aRa BB e PO RO DAL B AL SRS | ed to
the t gRtkhctelAPa AL &l fBefeRMARAL L1 ON may contact the tooth and/or ora
cavity surface either directly, or indirectly; however, it is preferred

t hat {MB2Hen®infantibectertahgokincingragbet midy dea bg/inglnded avconttiatparwitliri ce

or o BT ey T v o oY PREC Y Mty SEAR ks CRBLRthd " D

oral geERORr tii@bsaffindlides RFLHENT coFpIRNAkls Of niakei agdyaalé shadd Bythanythed t he
various standard techniques for producing such conpositions. To make a

dent i Ppivewrizablg ethylenically upragpalied ncdomei heryamalfe eraiypical aleisampyiide one or
nor e . . r

agent SoeHERhb et HoRyPYin, ARl lic ARNARCABKFHRE BREL malChpESRBhe
sur f a¢tMIw $") eangingdetan 30J000 toabad 50108 pdholg, ormfrah 36,000kd SO00,000) ggwihi., as
wel | fluorjde salts, wth the pre-mx. Finally, flayori agent is
adni xHCETEPPHEHHIP §9laa]e£r§53dé‘@8§ﬂ&tffﬂ%@wn@% U&H%‘_ the tri&ﬁﬁéﬁ%ﬁi@ £l | owi ng
ex arrplirﬁ@uﬁ'i?GﬁMfézh@N_lel(NﬁW 3bi, 860 QindIBHE AN m.w.%ﬁmb%oﬂé}{tanht I'S

understood that the invention i's not limte reto. All” amounts and
pr opoGanwesS-98 Phameatetiocah Srader( MaMd 700,000 ¢/ maglpe 0l E¥P €hmiorssioar én bye swprght

| i i ndi d. . EXPERI MENTAL E LES ,[ 004 | e 1
o oo B BB T P R L AT AT R Rharsss PP e | evel
of sodbpilymEyiaig 4 Bblevsier Whighh@ngiap thohi 3€600 @ dvut ADDEDO®E/nidIe present

invention is 0.5%or less. The W) 2012/060837PCT/ US2010/ 055389 foll ow ng
t abl e[9038] c affag cempositians|of thanTescahigvertiom fythei qompyise afleasd PUGHFIBC KMc i n

ol ubt T Eny RTHIRR shEhe 7B O g ity DR ahEing E A it GBS
% Sodihawa tiley faind t&th8plin theereduaoniofigtngititiy plagae,lsendtiviby, and improved breath
benefits.
[0024]  Zinc ions are derived from the metal ion source(s) found in the dentifrice composition
in an effective amount. An effective amount is defined as from at least 1000 ppm zinc ion,

preferably 2,000 ppm to 15,000 ppm. More preferably, zinc ions are present in an amount from



2 month 3 nmonth Control O 0.46 0.43 0.43 0.4 Sanple 1 0.25 0.41 0.37 0.36
0.3 Sanple 2 0.5 0.35 0.32 0.3 0.22 Conparative Sanple 3 [2% zinc citrate;
no tricl osarp120608329 0.2 0.14 0.15 [0044] As shown aboveCThgs2ao006338¢ | i ng
the solubility of zinc (through chelation of excess zinc ions) the
astringency of the fornul ations should be reduced, thereby nmaking the
formul ati ons nore consuner appealing and flavor optim zation |ess

0L Stbbatte N S e BRI AR Sh 0 Bt PR oo
ef fi camhloMSoUhRST SRCTRAL Bt 1sPHrERAPIANRE LBpdRaTik SordielidersIth Mctabthysuiesd ed 2%
zinc citrate fornmul ation).
The zinc ion source(s) will be present in an amount of from 0.25% to 11%, by weight of the final
composition. Preferably, the zinc ion sources are present in an amount of from 0.4 to 7%, more
preferably from 0.45% to 5%.
[0025] Examples of suitable zinc ion sources are zinc oxide, zinc sulfate, zinc chloride, zinc
citrate, zinc lactate, zinc acetate, zinc gluconate, zinc malate, zinc tartrate, zinc carbonate, zinc
phosphate, and other salts listed in U.S. Pat. No. 4,022,880. A zinc salt, e.g., may be present in
an amount of from 0.5 to 2.5 wt % based on the weight of the composition, typically from 1 to 2
wt % based on the weight of 'the composition.
[0026] In a further example, the present invention includes a chelating agent, e.g., gluconate,
citrate, tartrate, anionic polymeric carboxylate, polyvinyl phosphonate, or phytate. Preferably,
the chelating agent is sodium phytate. The chelating agent may be present in an amount of up to
1 wt % based on the weight of the composition.
[0027] In one embodiment, the selected chelating agent is dodecasodium phytate, a Generélly
Regarded as Safe “GRAS” ingredient derived from inositol. Other chelating agents that are
compatible with triclosan can also be utilized as described in the invention. Some exafnples of
these chelating agents are gluconates, citrates, and tartrates, rather than, e.g., polyphosphates
(which are not triclosan compatible).
[0028]  Anionic polymeric carboxylates and polyvinyl phosphonates may additionally be
helpful in sequestering free zinc. Any chelating agents under consideration should preferably not
sequester zinc ions to the extent that the product is no longer efficacious, nor should they be
strong enough (or plentiful enough in formulation) to sequester calcium and promote
demineralization of enamel.
[0029] In yet another example, the present invention includes a polysaccharide thickening
agent, e.g., xanthan gum and hydroxyethyl cellulose. Thickening agents provide the dentifrice
with the required rheological properties, so that the dentifrice can be stored in a dispensing
container over a period of time and thereafter reliably dispensed therefrom by the user. The
dentifrice must have the correct viscosity not only to be dispensed but also to exhibit an
acceptable consistency within the mouth during tooth brushing. Typical thickening agents

include modified celluloses, such as carboxymethyl cellulose (CMC), and other polysaccharide
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preferably from O 5 to 1 wt % of the composition. However, minor amounts of additional
thickeners may be present, for example carrageenan, gum tragacanth, starch,
polyvinylpyrollidione, hydroxyethypropyl cellulose, hydroxybutyl methyl cellulose,
hydroxypropyl methylcellulose, hydroxyethyl cellulose, sodium carboxymethyl cellulose
(sodium CMC) and colloidal silica. In one embodiment, the thickener concentration ranges of
0.1 wt. % to 5 wt. % based on the weight of the composition. In another embodiment, the
thickener concentration ranges of 0.5 wt. % to 2 wt. % based on the weight of the composition.
[0030] In a further example, the invention includes a dentifrice composition comprising an
orally acceptable vehicle; triclosan; a soluble zinc salt; and a chelating agent consisting of
sodium phytate. The chelating agent is present in an amount of from 0.1 to 0.5 wt % based on
the weight of the composition, the soluble zinc salt is present in an amount of from 0.5 to 2.5 wt
% based on the weight of the composition, and the triclosan is present in an amount of from 0.1
to 1 wt % based on the weight of the composition.

[0031] In another example, the present invention includes a method for the treatment and
prevention of bacterial plaque accumulation comprising: administering to the oral cavity a
dentifrice composition according to the invention.

[0032] The present compositions comprise essential components, as well as optional
components. The essential and optional components of the compositions of the present invention
are described in the following paragraphs.

[0033] In preparing the present compositions, it is desirable to add one or more aqueous
carriers to the compositions. Such materials are well known in the art and are readily chosen by
one skilled in the art based on the physical and aesthetic properties desired for the compositions
being prepared. Aqueous carriers typically comprise from 40% to 99%, preferably from 70% to
98%, and more preferably from 90% to 95%, by weight of the dentifrice composition.

[0034] In the preparation of an oral composition in accordance with the practice of the present
invention, an orally acceptable vehicle including a water-phase with humectant is present. The
humectant includes one or more of glycerin, sorbitol, propylene glycol and mixtures thereof. In
one embodiment, water is present in amount of at least 10 wt. % based on the weight of the

composition. In another embodiment, water is present in an amount of at least 30 wt. % to 60
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wt. % based on the weight of the composition. In yet another embodiment, the humectant
concentration typically totals 40-60 wt. % of the oral composition.

[0035] Dentifrice compositions such as toothpastes and gels also typically contain polishing
materials. In one embodiment, the polishing material includes crystalline silica, having a particle
size of up to 20 microns, such as commercially available Zeodent 115, or Zeodent 165, silica gel
or colloidal silica. In another embodiment, the polishing material includes compositions such as
complex amorphous alkali metal aluminosilicates, hydrated alumina, sodium metaphosphate,
sodium bicarbonate, calcium carbonate, calcium pyrophosphate, dicalcium phosphate and
dicalcium phosphate dihydrate. In one embodiment, the polishing material is included in semi-
solid or pasty dentifrice compositions, of the present invention, in an amount of 15 wt. % to 60
wt. %. In another embodiment, the composition of the present invention includes polishing
material having concentrations ranging of 20 wt. % to 55 wt. % based on the weight of the
composition.

[0036] The oral composition may also contain a source of fluoride ions, or fluoride-providing
compound, as an anti-caries agent. In one embodiment, the fluoride ion composition is provided
in an amount sufficient to supply fluoride ions ranging from 25 ppm to 5,000 ppm of the oral
composition In another embodiment, the fluoride ion composition is‘provided in an amount
sufficient to supply fluoride ions ranging from 500 to 1500 ppm of the oral composition.
Representative fluoride ion providing compounds include inorganic fluoride salts, such as
soluble alkali metal salts, for example, sodium fluoride, potassium fluoride, sodium
fluorosilicate, ammonium flourosilicate and sodium monofluorphosphate, as well as tin
fluorides, such as stannous fluoride and stannous chloride.

[0037]  Any suitable flavoring or sweetening material may also be employed in the
preparation of the oral compositions of the present invention. Examples of suitable flavoring
constituents include flavoring oils, e.g. oil of spearmint, peppermint, wintergreen, clove, sage,
eucalyptus, marjoram, cinnamon, lemon, orange, and methyl salicylate. Suitable sweetening
agents include sucrose, lactose, maltose, xylitol, sodium cyclamate, aspartyl phenyl alanine
methyl ester, saccharine and the like. Suitably, flavor and sweetening agents may each or
together constitute 0.1 wt. % to 5 wt. % of the oral composition.

[0038]  Various other materials may be incorporated in the oral preparations of this invention

such as whitening agents, including urea peroxide, calcium peroxide, and hydrogen peroxide,
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preservatives, vitamins such as vitamin B6, B12, E and K, silicones, chlorophyll compounds and
potassium salts for the treatment of dental hypersensitivity such as potassium nitrate and
potassium citrate. These agents, when present, are incorporated in the compositions of the
present invention in amounts which do not substantially adversely affect the properties and
characteristics desired.

[0039] The dispenser for the dentifrice compositions may be a tube, pump, or any other
container suitable for dispensing toothpaste.

[0040] In practicing the present invention, the user need only apply the dentifrice composition
herein, to the tooth surfaces of a human or lower animal, in the areas desired, in order to obtain a
desired effect, e.g., whitening, breath freshening, caries prevention, pain relief, gum health, tartar
control, etc. The compositions may also be applied to other oral cavity surfaces, such as the
gingival or mucosal tissues, although it is believed that the benefits are best achieved when the
dentifrice compositions are applied to the teeth. The dentifrice composition may contact the
tooth and/or oral cavity surface either directly, or indirectly; however, it is preferred that the
dentifrice composition be directly applied. The dentifrice composition may be applied by any
means, but is preferably applied with a brush or by rinsing with a dentifrice slurry.

[0041] The manufacture of the oral composition of the present invention is accomplished by
any of the various standard techniques for producing such compositions. To make a dentifrice, a
vehicle is prepared containing humectant, for example, one or more of glycerin, glycerol,
sorbitol, and propylene glycol, thickener agents and antibacterial agent such as triclosan, and the
vehicle and any surfactants are added, followed by blending in of a polishing agent, as well as
fluoride salts, with the pre-mix. Finally, flavoring agent is admixed and the pH is adjusted to
between 6.8 and 7.

[0042]  The following examples are further illustrative of the present invention, but it is
understood that the invention is not limited thereto. All amounts and proportions referred to

herein and in the appended claims are by weight, unless otherwise indicated.

EXPERIMENTAL EXAMPLES
[0043] Example 1:
Flavor assessment of prototype batches indicate that the preferable level of sodium

phytate for use in the dentifrice formulation of the present invention is 0.5% or less. The
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following table indicates the level (and long term stability) of soluble zinc in three prototype
formulas (0.25 and 0.5% sodium phytate):
Table 1 - Zinc Solubility/Stability in Presence of Phytate

Soluble Zinc @ 40C/75% RH
% Sodium % Soluble | 1 month | 2 month | 3 month
Phytate zinc initial
value

Control 0 0.46 0.43 0.43 0.4
Sample 1 0.25 041 0.37 0.36 0.3
Sample 2 0.5 0.35 0.32 0.3 0.22
Comparative | 0 0.29 0.2 0.14 0.15
Sample 3 [2%
zing citrate;
no triclosan]

[0044]  As shown above, by controlling the solubility of zinc (through chelation of excess zinc
ions) the astringency of the formulations should be reduced, thereby making the formulations
more consumer appealing and flavor optimization less difficult. At the same time, as shown
above, the addition of the phytate does not reduce the soluble zinc below that which has been
determined to be efficacious (as compared to Comparative Sample 3, a clinically tested 2% zinc
citrate formulation).

[0045] The Electron Spectroscopy for Chemical Analysis (ESCA) results for hydroxyapatite
(HAP) disks treated with the SnF,, Zn citrate and phytic acid (inositol hexaphosphate) formulas
are shown below. The table below represents the average compositional data for all samples of
each treatment. Each sample is analyzed in two separate locations to confirm uniformity of
composition. Triplicate samples are analyzed for each treatment, with the exception of the

untreated control.

Formula Base Formula | Base Base Base Base
formula Formula Formula | Formula
with Zinc | Zinc w/ Zinc w/ Zinc w/
0.25% 0.5% 1.0%
Phytic Phytic Phytic
Water 6 6 6 6 6
Saccharin 0.3 0.3 0.3 0.3 0.3
Stannous Fluoride 0.454 0.454 0.454 0.454 0.454
Citric Acid 0.6 0.6 0.6 0.6 0.6
Trisodium Citrate 3 3 3 3 3
Zinc Citrate 0 2 2 2 2
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HAP Cont rwD 2082/(%48333. 33 PCT/US2010/055389
Glycerin 35.857 33.857 33.607 33.857 32.857
Propylene glycol 0.5 0.5 0.5 0.5 0.5
Sodium CMC 1.1 1.1 1.1 1.1 1.1
Carrageenan 0.5 0.5 0.5 0.5 0.5
Titanium Dioxide 0.75 0.75 0.75 0.75 0.75
Sorbitol 15.539 15.539 15.539 15.039 15.539
Gantrez S97 15 15 15 15 15
polymer
Sodium 1.2 1.2 1.2 1.2 1.2
Hydroxide
Silica 16.5 16.5 16.5 16.5 16.5
Flavor 1.2 1.2 1.2 1.2 1.2
Sodium lauryl 1.5 1.5 1.5 1.5 1.5
sulfate
Phytic Acid 0 0 0.25 0.5 1

100 100 100 100 100
ESCA Surface Composition - Average of All Disks Studied

Sample Atomic Percent Ratio

C 0O N Ca P Mg | Na F Zn | Sn P/Ca
HAP Control 15.24 { 5333 1 0.00 | 1554 { 11.19 | 436 | 0.35 - - - 0.72
Saliva Control 3438 |1 39.15| 8.08 | 942 | 7.62 | 1.36 | 0.00 - - - 0.81
2:1 Phytic acid 27.24 | 4235|508 | 929 | 889 | 0.52 ] 6.69 - - - 0.96
Base w/ SnF2 25.67 | 47.70 | 1.09 | 1141 | 882 | 1.88 | 2.70 | 0.44 - 0.30 0.77
Base w/ SnF2 /2% Zn 20.60 | 46.86 | 2.58 | 928 | 7.27 | 1.17 | 2.01 | 0.30 | 0.67 | 0.27 0.78
citrate R
Base w/ SnF2 /2% Zn 30.69 | 4558 | 1.82 | 947 | 7.68 | 1.19 12,12 | 0.37 1 0.79 | 0.31 0.81
citrate / 0.25% Phytic
Acid
Base w/ SnF2 /2% Zn 31.76 | 4480 | 143 | 9.04 | 7.75 | 1.54 | 242 | 030 | 0.76 | 0.22 0.86
citrate / 0.5% Phytic
Acid
Base w/ SnF2 /2% Zn 3284 | 4361 11991 9.14 | 7.66 | 1.19 | 232|030 0.74 | 0.20| 0.84
citrate / 1.0% Phytic
Acid
[0046] The composition of the control HAP disks was typical for untreated HAP surfaces.

The C concentration was low, with N absent from the surface. Ca, P and Mg were all observed
in significant quantities and the P/Ca was consistent with that for HAP disks. The saliva treated
HAP exhibited an increase in C and significant surface N, indicating the presence of surface

proteins on the disk. The Ca and P levels were reduced due to the presence of the coating. The

P/Ca ratio also increased slightly due to phosphate present in the saliva.
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[0047]  The disk treated with phytic acid also exhibited increases in C and N due to the
presence of saliva proteins on the surface. Ca and P were reduced due to the protein coating. In
addition, a significant amount of Na was observed on the disk. The Na originates from the
phytic acid, since the acid raw material has been completely neutralized and is actually the Na
salt of phytic acid. The P ESCA peak for the phytic acid was not shifted from the P peak of the
HAP, so direct detection of phytic acid on HAP is not possible by ESCA. A significant increase
in P/Ca was observed, however, reflecting the deposition of the phytic acid on the surface. Thus
detection of phytic acid on HAP by ESCA is only indirectly possible through an increase in
P/Ca.

[0048] The samples treated with the various toothpaste formulas exhibited increases in C and
N, relative to the untreated disks, from organics in the paste and the saliva. The N levels for the
disks were less than that for the saliva control, indicating much less saliva protein is present on
the treated disks. The Ca and P levels for the treated disks were lower than those for the
untreated disks, due to surface coverage by the organics. The Ca and P concentrations for the
base / SnF, treated disks were higher than those for the other treated disks. The C concentration
was also lower for the base / SnF, disks than for the other treated disks. This difference between
the base / SnF, disks and the other disks may be due to the presence of citrate and/or phytic acid
on the surfaces of the disks that contain these components. F was detected on the surfaces of all
the treated samples. The F concentration was highest for the HAP treated with the base / SnF»
formula. The F concentrations for the other disks were similar, within the variation of the data.
The data did not suggest that the phytic acid had an influence on F deposition on the disks. Zn
was detected on the surfaces of the disks treated with the Zn citrate containing formulas. The
concentrations of Zn on the disks varied somewhat from sample to sample, thus indicating that
each Zn containing formula deposits similar amounts of Zn on the disk surfaces. The phytic acid
appeared to have no influence on Zn deposition. Sn was detected on all the treated samples as
well. The Sn concentrations were similar for the HAP treated with formulas that did not contain
phytic acid and the formula that contained 0.25% phytic acid. The Sn level decreased slightly
for the HAP treated with the 0.5% or 1% phytic acid formulas. The data also suggest that Sn
deposition decreases with increasing phytic acid concentration. Thus phytic acid does have an
effect on Sn deposition for formulas containing greater than 0.25% phytic acid. Finally, the P/Ca
ratios for the disks treated with the phytic acid formulas were slightly higher than those for the
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disks treated with formulas that did not contain phytic acid. This result coupled with the slightly
higher C concentrations for the HAP treated with phytic acid formulas may suggest deposition of
phytic acid on the disk surfaces.

[0049]  Static Secondary Ion Mass Spectroscopy (sSIMS) is used to characterize the reference
and treated HAP disks to provide additional evidence for deposition of phytic acid on the
surfaces. The molecular weight for phytic acid exceeds the mass range for the SIMS instrument,
however, so deposition of phytic acid cannot be determined by detection of the molecular ion.
Instead, phytic acid detection needs to be accomplished through observation of peaks in the mass
spectra from fragments of the phytic acid molecule. Study of the reference and treated disks
revealed a dramatic increase in the negative ion phosphate peaks PO*> and PO* for HAP treated
with the phytic acid formulas compared to the disks treated with formulas that did not contain
phytic acid. Mass peaks more specific to fragments of the phytic acid molecule were not
observed. Thus the increase in phosphate ion peak intensity for samples treated with the phytic
acid formulas relative to the phytic acid free reference samples is used to provide additional
evidence for phytic acid deposition. Since formulas with phytic acid concentrations ranging
from 0 to 1% were used in the study, measurement of phosphate peak intensity with increasing
phytic acid concentration in the formula was also conducted. A strong SO’ peak was also
observed in the negative ion mass spectra from residual surfactant on the disk surfaces. This
sulfate peak was consistent in intensity for each sample, and was thus used as a reference peak
for phosphate intensity measurements. A table of the average PO*/SO* peak intensity ratios for
the treated disks versus phytic acid concentration in the formulas is shown below. The data
shows an increase in intensity ratio with increasing phytic acid concentration. Thus the table
shows that phytic acid is depositing on the surface and the amount of deposition increases with

increasing concentration in the formula.

sSIMS of HAP Disks
Phytic Acid Concentration | PO* /SO
Weight %
0 0.18
0.25 0.42
0.5 0.5
1 0.69

12



1.82 9.47 7.68 1.19 2.12 0.37 0.79 0.31 0.81 Base W SnF2 / 2% Zn citrate /
0.5% Phytic Acid 31.76 44.80 1.43 9.04 7.75 1.54 2.42 0.30 0.76 0.22 0.86
Base w SnB2012/@083Zn citrate / 1.0% Phytic Acid 32.84 4BCOS20199583844 7. 66

1.19 2.32 0.30

[0050] The ESCA results indicate deposition of Sn and Zn on the disk surfaces. Phytic acid
in the formula did not influence Zn deposition, however, Sn deposition decreased with increasing
phytic acid content in the paste. Both ESCA and sSIMS suggest that phytic acid also deposited
on the disks, with the sSIMS data indicating that deposition increases with increasing phytic acid

content in the paste.
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preceding claim further conprising a pol ysaccharide thickening agent. 15.
The conposition of claim 14, wherein the pol ysaccharide thickening agent
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hal ogenat ed di phenyl ether conprises triclosan, and the chel ati ng agent
consi sts of sodium phytate. 17. The conposition of claim 16, wherein the
chel ating agent is present in an anount of 0.1 to 0.5 w % based on the

wei ght of the conposition, the soluble zinc salt is present in an anmount of
0.5to 2.5 wt % based on the weight of the conposition, and the tricl osan
is present in an anount of 0.1 to 1 w % based on the weight of the
conposition. 18. A nethod for the treatnent and prevention of bacterial
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