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WO 2004/ 071475 PCT/ US2004/ 003842 ENZYME CONTAI NI NG

ORAL COWPCSI TI ON HAVI NG ENHANCED STABI LI TY BACKGROUND
WOR0HHEI47BIVENTI ON 5 1. Field of the Invention POTAIS2004/003842

invention relates generally to oral conpositions for

enhanci ng oral hygiene, and nore particularly, to

enMl\mmcmmmm@mmomolsmmmmENﬁnmmAnmlw

stability and antiplaque effectiveness. 10 2. The

Prior Art Oal conpositions such as toothpastes, gels

and nouth washes BACKEROUNDORTHE BOGENTIONI renove

pl aque in conjunction wth a regular toothbrushing

regi men. Dental plaque is 15 present to sone degree,
1 rﬁﬂa@immm film on virtually all dental

surfaces. It is a byproduct of mcrobial growth, and
TEQTRehB6S rdatd§ BSRrdllyo 13 RUBbns nel BRS

of ntcrooFg%nl re%ﬁé&@ % H% é'p% ega arléﬂﬁkgf and more
p@tlaldauéy,lto serfme ¢helakng prahtompasitiche ﬂunwlng$uhzimeé stahilidy and
mn 1a é@% %pl mnth difficulty even through a

lp af élﬁ regi men. Moreover, plaque rapidly

reforrrs on the tooth surface after it is removed. 20

Plaque may formon any part of the tooth surface, and
2 $h¢ BriewArtar ti cul arly at the gingival margin, in

cracks in the enanel, and on the surface of dental
OeAlcombuostiondechan giothpa@tﬁs,(gelsadnddnwm kvabies a}fg@delb‘@gﬂedﬁo ®fosen and

| ague on.the teeth lies in the ten cy of plaque
reg g @?&q&ﬁ 1, FRPUBRAEISR (1dfh %,re@;pgaa Lﬂp@t@'p%@tgﬁqg;rgen Dental plaque is
prR& @djﬁ?ﬁé & ?e@ﬂgth@tf&%ﬁ of YRES, &H viRgAlly Pﬂf;tﬁﬁl 536858t isa

as wel enfal caries and denta calculus. 25 Tt Is
byarodust pﬁnmmreblat growdh.iand sopprisase demsé miapbibl layerapesisgng of a mass
of rﬂw?t%o%%atﬁgﬂ? gr% dg??rta X"Sgy% cch%{bcpeelflgtr% atﬁsuggt%g’ltf agl){eres firmly to

dénted gufadeataad id Ifeniohed onilglwitlcdiffxasiytdven tﬁ@uﬂﬂ@ﬁ@@t@uﬁ Bﬁlshmg
crobi al agents, For exanp

efficacy of the anti
regENgly &%ﬂre%fa P}et”‘ﬂB? t?@rﬂdy setarms srethedonth Sa@a@raﬁe@ H§€= §emcwed
P FE TRt o MG oD SHERS, A0S} Mndarichihepyat the eingival
maxgin, o ctackuinfthe esamfA pndbh ehe ensant demal saldifus. The danger

as%ﬁ%ﬁ ?vrl] ly 1% Fﬁgq%ﬁg% §f gl] ﬁu Zé’lgﬁ% gge"é@ ggsgﬁtﬁonget&?lgr?c%fsotj p?aque to build

uplmibailehﬁtbll? phodupe iligbtits, Peribdaitis bh@stheh8ipefbEperiodontal disease,
dlf; |t to remove during nmanufacture: One such

asaiely, edapal spdenand deatat galpgiiase, an

It is known to the art to incorporate antimicrobial agents in oral compositions wherein
these agents destroy or inhibit oral bacteria. Other agents are also incorporated in the oral
composition to enhance the efficacy of the antimicrobial agents. For example, it is known
to incorporate enzymes such as proteases in oral compositions, which enzymes disrupt or

interfere with plaque formation and bacterial adhesion to tooth surfaces.

A problem encountered with commercially processed enzymes such as proteases is that
they often contain a broad spectrum of undesirable by-products or impurities that are
difficult to remove during manufacture. One such enzyme by-product is cellulase, an

enzyme that catabolizes cellulose to simple sugars by hydrolysis of B (1-4) linkages.
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35 enzyne that catabolizes cellulose to sinple sugars

by hydrolysis of 0 (1-4) |inkages. WO 2004/071475
wOCHi4d82084/ 003842 Thi ckeni ng agents convent i 8aaius004/003842

used in oral conpositions such as carboxynet hyl

cel l ul ose, undergo degradation in the presence of
Tlgiekdnitk es@nsroyrRgiondile bsedeh kR bibiidonsdulR @b sarb B)@ymethyl
E:aheol ogy. of the dentifrice product. :Thus, a means

Inloseidndergs degrpdatien inghe prescrased seliylpserarimnss wjich detnmentally

I t

RSN ARRIE, B LMk ARt Tl AnSkB ) BrIE K cgradation of
the‘mthi@ﬁl@dirb?y t¢ibilznctis & oriticad It abtameng stihlb etdyome @mtaining oral care
o 9tﬁon are not practical for use in the oral '

¢o ﬁ%‘g Yion field. Treatments for cellulase inhibition

such as salting out, heat treatnent, or pH adJ ust nent

al.so conprom se the activi ty._of the_enzynes

Ts@l%% Fredhds epmieved byrthe s yorcellalase aﬂli‘%horbarslé@laaﬂn argAppractical
fo [1%eEin 1688 E0m g&&ﬁgﬁf ffiélhy Tréhty entp 'f&c@eﬁﬂlasc'é fnﬁ b@ﬁ&l ﬁ&ﬁtas salting
prohibitive and 1 neffective eosimil
om,dieaﬁeﬂcatmnt ai pH adpistrodrd skse cannbrm‘mxg ﬁmsacﬂurm oﬁ’she enzymes
ition of .ce se activit
R FEPodi Rl Rty b8 et Bhiraliye Hiebogbaismpt il and
biBHEH sAS aRRIoSIUITHhibRIVERE iRdTrbcAR d@diouns sihliREitidebettidad certain
bind to the enzyne active site_are al so unacceptabl e

cedylepeienid GRaYBPS BI08 ag pEIylasss: dubibition Hferdwgsesniivity by treatment with

he%mw %ﬁ@%ﬂfc@%g@ ﬁlcglglg gﬁ? asﬁﬁe{’%rﬁﬁﬁa‘ﬁadwm chloride

thgrbésdtut thie nn:e;nnet antivetsith ase dmamaucmqhécﬁ hettibye etednlgiaredxic to

that a.s I t effective anpunt, of cetyl
R Al SR S D e A G HGGREE can bt ovi de

enhanced stability and antiplaque efficacy in enzyne
cont ai ni ng oral conpositions. DESCRI PTION OF THE
PREFERRED EMBODI VENISMA ROy THEYNVHENTION Chl ori de
Cetyl pyridiniumchloride is incorporated in
oy al 0 S of th ent
I Bt AP pr B BR3P Bhere e B RRG s g fpat  smal
but eﬂ%th& Aveiughdf oy mfmafrmna&lﬂyudeaﬁma redudifig hgeralen brovide

0% of the o care conposition. 30
enﬁ'ﬁ Eab%‘@%a@ Ftilaqusd! %ﬁcymﬁ CRAYENSOREYIRIRG OFAl cpppositions.
present invention include carbohydrases such as
gl ucoanyl ase and enzynes extracted fromnatural fruit

products s U@Eﬁﬁupfﬁﬁ\e@ﬁ P AR HHESRRRED SN BOWMPN TS

hydr ol yze proterns.

Cetyl Pyridinum Chloride
Cetyl pyridinium chloride is incorporated in containing oral care compositions of the

present invention at a concentration of about 0.005 to about 1.0% by weight and preferably

about 0.50 to about 1.0% by weight of the oral care composition.

Enzymes
The enzymes useful in the practice of the present invention include carbohydrases such as

glucoamylase and enzymes extracted from natural fruit products such as proteases which

breakdown or hydrolyze proteins.
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WD 2004/ 071475 PCT/ US2004/ 003842 d ucoanylase is a

saccharifying gl ucoanyl ase, of Aspergi ul |l us niger
wonrogioi4sl tivated by fernmentation. This enzyRreTaamo4/003842

hydrol yze both the al pha-D-1,6 gl ucosidic branch

points .and the al pha-1,4 glucosidic bonds of glucosyl

Globmmslamh arshdﬁsrlfyﬁﬁgjglhbmla%aﬁ U@y@ﬁlﬂﬁﬁ&lgdﬂ%ﬁﬁgﬁi culfivated by
accordanc with this_i nv nti o t%ﬁ@%a pha a

fermpqniationy | Seenzarés@tqaahzér@ YR dotnthaainhazdd 0 @ua@%@ﬁyra@gb points
anti$hSalphef @Lrglﬁé’osﬁﬁ@ YR WL 1S s R %Bﬁee%ﬁ@s | R qBfen R @lbohydrases

comnposi tion of the present 1'nvention at
uselh vearcortanonwish thib inventoroae alphaza@{d ﬂvytawamdhse dexdranase and

11’1121 ai%?g'e gkaué/o I{}/?asg is ?Rrg%‘e&eg chnF%IQe 8?8( {SH&C(%P%@E&#HH e Oral composition

- ofitiyi@REdn® hviengbigies donosratich bagb@d 0.00Q tb RO Rleiihdbnd preferably

frult products. The proteolytic enzynmes are obtained
abppidhPhin O ae Wousighls or by the action of

m cr oor gani snms. having a nitrogen source and a carbon

source. Exanples of proteolylic enzynmes useful in the
Prpieasst éroymes ushial pr d@epMaCﬁicrwehtlieqnesTmt linwebatioménclude those extracted

fr 031? tgﬁélrao{ fﬁ.ul( gﬁgrt%: ﬁgg'%cf écgeyts %‘g a&g}qs a rlgtghp ﬁgﬁo\ég hhtural sources or

byPthe kERGL6f SikGborganisy AB¥ihY BSiitogeNthdutdeGidla GBI RS rce. Examples
include ficin and al cal ase. Papain is 15 a protease

of protgeilip eapanesaiefudin theepragtioetnd the prepsrd énventippanclude the naturally

oc%ﬁﬁ%%@‘é%%@ r(frbgﬁ)% m%gogﬂ%ﬁ]in Tl gg'fe%{}fflé%yas %{/?IE( as serine
prakeades Asdnys clhiymsdtrypbint heddsiioldil enﬁangsemcl@de fipin( &elealdalase. Papaln is
+ B ST bR e e S oL SRR e papen

hawn@semtctww SNl 5@ FHO MCUCAGGRIM Ia@rae%frmmmy tﬁe Mﬂl@Clot Assay
about 3% q’)i@wtﬂ ght and preferably about 0.2 to about

Testppyhe BiddleiSgnper Bagynesse vibdpl- rféynbeﬁ@lf |1@ﬂ-,apatgﬂs bE7-745). The -
prb‘ti@%% e (1’ 'afbatlhaﬂdéﬁ! tutf trhg c aé’c%sﬁgtinét bf: thd ﬁ eht aiggentlon at a
ucoanylase enzynmes | nclude ¢ ohydr ases such as,
ooad:q:nimaﬂalmf als@it Obletosabany3 ALy, weight andnasterabiy aboup @se® about 2% by
ch-as plant |ipase, gastric |lipase and pancreatic
ase. 25 The |ipase enzyne is derived froma sel ect
strain of Aspergil I us niger, exhibiting random
_cleaving of the 1,3 positions of fats and oils. The
r@ﬁwwhnfém%h@wﬁmaﬂy peluyed ia coatbingtiop with the pr@edytioenzymes and

qu

L

tariage hndoh;mwmchkae plamchpnﬂ;e,ogammlimsdemd pdnicieadc lipase.
- conposition at a 30 concentration.of about 0.010 to
about 5.0% by wei ght and preferably about 0.02 to

| TIROMEe efzyh: HOARYivMBEER a select strain of Aspergillus niger, exhibiting ramdom

cleaving of the 1,3 positions of fats and oils. The enzyme has maximum lipolytic activity at
pH 5.0 to 7.0 when assayed with olive oil. The enzyme has a measured activity of 120,000
lipase units per gram. The lipase may be included in the dentifrice composition at a
concentration of about 0.010 to about 5.0% by weight and preferably about 0.02 to about
0.10 % by weight.

The presence of tannase enzyme can be further beneficial in facilitating the breakdown of

exirinsic stain. Tannase enzymes have been purified from Aspergillus niger and
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The presence of tannase enzyne can be further
beneficial in facilitating the breakdown of extrinsic
webtein7isfannase enzynes have been purified fr oRCT/US2004/003842
Aspergillus niger and 3 WD 2004/ 071475
PCT/ US2004/ 003842 Aspergillus allianceus and are
Aspegfilllis hiiahdeds ndraed yisdfal Bf the diyardigsis o emidsO kdbwe @b @iscolor the
the tooth surface. Ot her suitable enzynes whi ch can -
tog§$ytA% the present invention include |ysozyne, 5
derived fromegg white, which contains a single
pol ypepti de chain crosslinked by four disulfide bonds
Othex/ iSnigatEle mllmm avhighe icgintcoofprikd , tBe Qreisent omentiFheinclude lysozyme,
can ex bi t. . .ant i bact er.i al 0
defidey e el SRS i Bls LRk SPprgrppelinked by four
dmﬂﬁ&/ Poﬁ@dst hl'ﬁfmg yaet@hc wb%fmﬂ o auyEeNd4RNnk.o I”TH%Ué'fE?fne' can exhibit
N-acet yl muram c. aci bon_ nunber

anﬂ&%«‘é%rﬁlm@@rla% 5% afﬁelh@tmml% hyqlqeﬂms«/@f b@qﬁ@riaé qefigwalls cleaving the
gl%%’sgfgcgg&ﬁgfrn@czrg@ﬁ 2 Jg&ll }iﬂﬂ)ﬁz?gf Noaéegylﬁl%éﬁﬁ Q@ld‘::ﬁld ca‘?@(&ﬂ number 4

tiona I’nase,
Oftmﬁteﬂbepglustmammea whids tin [y[l\antth;esb atwol md:rhd)]gsirzltbse are polymerlzed to

of the sa ectin into suga
fogﬁfw T s Reiel B, BFioaringe, e present in
]gl bitsi Zedithies cak alhyﬂlﬁy§1ﬁeoﬂ3ﬁlﬁa|%%cc‘hﬁr1d§ qzm@hﬁxmto sugars and
car ohydrates to glucans and the hydrol ysis of beta

gachmfarﬁc agidg| Kisglbe glucgnasgz yhish spasnbq nitlizeg tAgeiab@e Ehfzpmkdown of
oo A L DS-AQAA) lL BE BRI IR 0O,

the oral conposition include ethylene diam ne

- otetraacetjc acid _, (EDTA) and sodi um gl uconate at
Eﬁg@ﬂ@%ﬁ@éﬂl ween 0.01 and 1% by wei ght,

E e QFBRNN D EINRERhiICh roded tid eﬁll‘zﬁﬁé 2h %Etlva‘%ﬁ)%rﬂyschelatmg metal

stabilizing e enzyne agai nst 20 oxidation include
impagiies mgseél@ éhﬁhg osa) @hmagﬂt;@@lmsphqdlgueﬁmlmetd;ammttetlaacetlc acid

3o 200D R SRR B i
pr¢Bidb)y, betWetmil e 0(584 by Sveyghtf BizeBts Sidbilmgthe eagehas gninst

a asc c.acid ta |un1 tanna is a nzyme
o iR Oy aiang grnbrarh BubeBin pen e, ! g pesshum
stdnB&te %ﬁﬂ’sta&ﬂé’c@ Ninhr@hiuh Q1 faleed gQHﬁ&r@ﬂRﬂM— ?dx%&%ﬁﬂ:‘he (BHT),
in the oral conposition of the pfesent invention at

Vitaamio éhfor, $ti, Gornsd Ve mive Eracetbmiand@s@Fbicacab didtaskiva¥sthynate is an
preferabl out . 0.75%

wei ght be en about 0.1 and ab
onfih g S b S A BrreL f e OF Pt OL e Ry Pl The
redildir 40261 isprésst 1B1Rd 0raPESENSRIRASIIthOPre®dnt ild@nREE 88N oncentration
between about 0.05 to about 1.5% by weight, preferably between about 0.1 and about

0.75% by weight.

Premix

When incorporating cetyl pyridinium chloride in the oral care composition of the present
invention it is advantageous that the cetyl pyridinium chloride and any enzyme to be added
to the oral composition be first premixed in an aqueous humectant solution so that the cetyl
pyridinium chloride is interacted with and binds to and inactivates any impurity present in

the enzyme added to the oral composition.
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30 invention it is advantageous that the cetyl

pyridi nium chl oride and any enzyne to be added to the
woned4/0co1Tposi ti on be first prem xed in an aqueBds/US2004/003842

hunect ant solution so that the cetyl pyridinium

chloride is interacted with and binds to and

i nactivates any inpurity present in t he enzyne added

o the or Siti WO 20 71475
TR GOh 55 B o5 GBS O O A PRSER yclpare (1) cety
pERIRIHS Soffic (DUSnCHMRBREMHZSME LS Be %ﬁ&rﬁ&rﬁte@e‘lh Xﬁe oral composition

Syrl diniumchloride (2) one or nore enzynes-to be

(3) aeedusorzagsat (4 thabaleneg, vetsipod plhisisctapB) a reduc:| ng

agent, (4) the balance, water and a hunectant. 5

Generally the concentration of cetyl pyridinium
Geidralty the @meastitionoftchiy] pyﬁdmmmvichlonﬁaqug@enﬁ‘ motive et will range

oS BT S Dh e gl o Lhe Bk g L
0. Gﬂzmefgh@ Mrad @h%yn% émh%b@gp(% td %Ml@m%’%&%%ﬁfofttﬁ@pmmlx and

prem x and reféerab about 0.75 to about

Pf\ﬂf,ﬁir@i.‘t’ abyyieh/ At ehit ﬁé)l% bm V(ﬁlgléniyh@sasumhlrason (Of enzymes such as

the £ em
glg%dgag@ﬁg%aat%ﬁgn %Q?A ig gpcglﬁdr%d v{nﬁ the ngh? canle ’%%tbqn %€< Qagam Cwill range
fradacaloutl O %o ka%oml(?%tbﬁwdlgh? end Cmsgﬁﬁicmﬁtdt@ﬁ aoff %ucoamylasg will range
oa range rom about 0.5 to about 2% by
ﬁg&@%ﬂ’t‘nalg é?ﬂb‘é? bb@%ﬁg“such as potassium stannate is
al so preferably included in the prem x 15 solution at

a concentration of about 0.5 to about 40% by wei ght,
Aaedugpng fagenibtugh asqnmasmma staonaib deitalsd9proferatidy ghdlpdddhin the premix

esence of th gent y to. further
soBRRRE e BBept S ARG AR B BE iehei o ety sbout 1.0
to@ﬂ!}bwm%l BEpueighy, A€ pragbice oBRE reduBRRseAt de¥ving to further enhance the
corporated in_the qgral caonposition vehicle. 20 Water

dPYHBRI, fblogide fbibifeR foRyyHENLEPWItYt Adivietbgn subsequently
ln&%%%crlﬁtth@&%1 Wihbodi@diBGehidig oM about 85 to 95% by

wei ght. To prepare the premx, a reactor is charged
flrst with a mxture of water and humectant- fol I owned

addi on_ o n effecti unt of ¢
iy ARt O Bt BoiBhaintS of R Bipmilh g Cirbenresiope will renge
fr(bﬁ%b@ﬂﬂ’BS&ﬁ@S%’]By%{gher t he enzymes and reduci ng agent
are added to the solution. These ingredients are m xed

together at a tenperature no higher than about 40C

T(gg%\ngee{h% t}ﬁ‘@ﬂn}& %bx%HcEtof}’%CchargTegle%ﬁﬁvdl @Hﬂh#‘tﬁ[‘ g{ %‘/JQFF and humectant

en about 1.5 and abou prefe
follbwed by. (hetasidithmuof 7n Sffedine smowrtepfacatyl pyrédinini shibhida which is
mixe la%g c{isnsolved therein and thereafter the enzymes and reducing agent are added to
the solution. These ingredients are mixed together at a temperature no higher than about
40°C and preferably about 30°C . The pH is adjusted to between about 1.5 and about 8.0
and preferably from about 6.0 to about 7.5. The so prepared premix is then sealed in
suitable containers waiting for blending with the vehicle and other ingredients of the oral

care composition.

Oral Care Composition
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sui table containers waiting for blending with the
vehi cl e and other ingredients of the oral 30 care
woaopasi47son. Oral Care Conposition 5 WO 2004/ 0CTAE2004/003842
PCT/ US2004/ 003842 In the preparation of an ora
conposition, the premx is mxed with the ingredients
In dfe prbgaratisrpdf aeire]l eoipeBiion] BB pyehixd eit«l Witk pey i@gredients of the
roduct in mhlcgﬁﬁhe enzynes renmgin effectively
orgl{Ca¥s; Jomnegition yehisiccn PeRare aRIdYeLIn gyhmkb‘fhg(?géyrgwemam effectlvely
st AeLA@ i Hi1PGHiN nfiplauPahRd hﬂt’igﬁ@v}(ﬁ%ﬁlf
Oral ly-accept abl e vehlcles used to prepare ntifrice
conpositions of the present invention include a

ﬁ@ﬁ%r'ﬁﬁﬁsﬁf contai ning a hunectant therein. The
1< preferably glycerin, sorbitol, xylitol,
Oralghhedepiblpydhédies @e& @@bregﬁremah@ﬁidzb @bmpﬁslﬂbﬁs ofMthé Bﬁ:sent invention
ge of 200 to 000; ot her, hunmect ants and
inghide %Wégwh%%ee%qmﬁwg@a I%Hqséané%rw edihe Irprmectant is preferably
n ¥
gl}tabgfgﬁ tcstogl%ﬁ%l C:@nff@l Eﬁc%zl OQHP%IG oglg{:cl)l oggl%géstﬁ%rﬁgégé‘% nlg théPrange of 200
to ﬁ)ﬁ@ﬁ,eblakxbtbeldbmuﬁtctm zmgl rabxowres Bestob ynayeisghite. envdowad. The
esent in the denti e . W J.am about

S CogoRut e G i o 3 P a0t B gt offBe bt
coip%aitiyn Wed gifeferatld aﬂ@tﬁt@@l t¥ @BoltHOLABy %%@r Wa‘t&rbr@ien@m the

dentifrijice conmposition, abrasives wh used

deptifiicp rall rangs fromm abowd 18te sawt 30¥h/ BhyrigAt mdewraﬁ:eatéy ab@a 1510

'3b&ﬂ@@§$¥§§@ﬁ§ﬁh as precipitated silicas having a nmean

particle size of up to about 20 m crons, such as

Zeodent 115, marketed by J.M Huber. O her usef ul

dentifrice abrasives include sodi um met aphosphat e,
ADIASIES i um 20 netaphosphate, trical ci um phosphat e,

In Sicprepahiesh H LAInGHD FBRRRRINRN eabrﬁdﬂth@vﬂﬁﬂﬁ filad b6 &L&J in the practice
calcined alum na, bentonite or other siliceous

of thernseseat mversionciapibie silice plrasivies weh as preisfiteiededlicas having a mean
paﬁmeasc&é’ &t Lgiatt(ﬁa?)blgﬂe%)t Mft?«lg%ﬁgsdcﬂ ok %o@%rﬁ%g Crﬁar%]::teh %Sf J M. Huber

preparati OSIt10AS T h acco
Othgrtusefuh derpifasealirasinesant lude sodmh mm&a;ﬂiobphnm g)etamamd

A EREE N T AT N U L TR —_—

calRfnRf Qnudithy, HeRtdnite of BMHEEsiAtedus AiBtaRM) br é&%{nl@&% théreof.
| ess t han about 70cc/ 100g silica. Q’l absorption

val ues are neasured using the ASTA Rub Qut Met hod

Pre%l%d ab¥Q§§§ {n%{e#mfs%eﬁﬁ fh thE %ch%:ggg% thB %rrélﬁa?%l%% ol%%\éjltri] 'c% n

verag I'Ze ran rom abo m crons
com,bomhons 111 accordance with the present invention include silica gels and precipitated

amorphous silica having an oil absorption value of less than 100cc/100g silica and
preferably in the range of from about 45¢¢/100g to less than about 70cc/100g silica. Oil
absorption values are measured using the ASTA Rub-Out Method DéBl. These silicas are
colloidal particles having an average particle size ranging from about 3 microns to about

12 microns, and more preferably between about 5 to about 10 microns and a pH range from

4 to 10 preferably 6 to 9 when measured as a 5% by weight slurry.

Low oil absorption silica abrasives particularly useful in-the practice of the present
mnvention are marketed under the trade designation Sylodent XWA by Davison Chemical
Division of W.R. Grace & Co., Baltimore, MD 21203. Sylodent 650 XWA, a silica



10

15

20

25

30

12 mcrons, and nore preferably between about 5 to

about 10 mcrons and a pH range from 30 4 to 10
wonefsaraidby 6 to 9 when neasured as a 5% by wePgitUus2004/003842

slurry. Low oil absorption silica abrasives

particularly useful in the practice of the present : _
hydrugg tcbﬁlﬂpoﬁd&ﬂ}ﬁﬁkﬂ!és&ﬂ cotlcidnl dikea Havahea wekt oRatntaT 20% by weight

%I ode bé Davi son Chem cal  Divisigon of WR

O@Oabou AFS A 0 mgsons pipdiameler. i an ofsGsRon gf less than

76dcl 1008 of sif¥eh 1 B e a R GTE &%49%1%&?%0 s 988kive useful in

conposed of particles of coll oidal HaV|ng a .
thgarastice ehthepressnt ingentipn. \@e@htaslva\lepmgwgn fhealmafrm@tcoﬁiposmon

sQr pt.i.on

ofgfe PO B 50 R B A I bour o BB adogf PR e Bha
prefaayly ebaft 18 tb abowtizl0%ebs eefpht.on silica abrasive useful

in the practice of the present invention. The

abrasive is present in the dentifrice conmposition 5 of
ThitReRin gngnvention at a concentration of about 10

iRk y
Tae%ut@@%?s f% Rt ol BR 4 BA Lo AN 7 Ayt et and
syinthetia guasnnd toilaids umi‘q:oia&aeﬂulossthuﬂxeﬁdfre sinbesentboxymethyl cellulose,

s B s deo B i Sem o eRDHBte o eadY oo, ums such
asOen BN e, P¥lyeBRbl slﬂf%ﬁnng H%[e@ﬁhéﬂlw%ﬁlts‘:@ld h'llufé? &% Saelame

as hydroxypropyl el | ul’'ose hydroxye cel | ul ose,

Pejuions msdjwyetbﬂe&@gbﬁaln Igengpnig dhigkpngesow Cbﬁna)’ehewsn@ in the practice of
[
S SR RS AIATR oL 0

camﬁdlnﬂmatdﬂab}anmdbn ihe trafle dédﬁ@laﬂbﬁ €ablo-sinvenifenrdds] Ogt
ounds_ sug colloidal silicas

e QPO ey SO St 1
fr&a-M: Ehber@féﬂﬁ@él.& Eﬁﬁgoﬁy}l&%@% Gri! M’ii;l @Ql@)@d and Sylodent 15,

di stributed by Lenape Chenical, Bound
availplale jronyPavispn Chesicat Prsign v W&b@rac@ﬁ‘@mmﬂl@l Baltlmore MD

[ C |.odent
2 30N S0 G AT AR A AR hensi
siliraae @ aGonipgaad magnesBah hiurmmenm sidate V20Qm )X her
I norgani c thickeners include natural and synthetic
clays, |ithium magnesium 20 silicate (Laponite)and

TRERGREShiHEaabi Rl BregRct i th%afeﬁnfr‘ée @OHBbsitid G ARGEHED! dWdut 0.1 to

agent is present in the dentifrice conposition in
ab@nbm%évyovelafnomefe@ably aboutdbietabootd.nY wewgight.

preferably about 0.5 to about 4.0% by wei ght. 25

Surfactants Surfactants are used in the oral
Swdagasist i ons of the present invention to achieve .
SurfiRf@@see used in the oral compositions of the present invention to achieve increased

prophylactic action and render the compositions more cosmetically acceptable. The
surfactant is preferably a detersive material which imparts to the composition detersive and

foaming properties.

Anionic surfactants such as higher alkyl sulfates such as sodium lauryi sulfate are effective
surfactants in oral compositions but are normally not compatible with enzymes and
promote denaturation of the enzyme and loss in activity. However, in accordance with the

practice of the present invention, premixing concentrated amounts of enzymes such as
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prophyl actic action and render the conpositions nore
cosnetically acceptable. The surfactant is preferably

wa 20oergsve material which inparts to the conmposiuS2@A/003842
detersive and foam ng properties. 30 Anionic
surfactants such as higher al kyl sulfates such as

gls@sdhtyask SHftydety Wytidiurd o8l 0eidb € oW S the Tyl 991t1a1ﬂhﬁn bmonde to
. oral corrp03|t| ons_but are normal | y not_ conpati bl e

interas) Aed bid do apy eriitase dapuiymEeseahinghe EWéOQmZZIWﬁethaWhY preventmg

mie?a%ﬁoh 3t ﬁfétdeﬂhfaé(e wﬁlﬁ‘gﬁ%/ @éllulb& t?’aggd){hg&@ﬁ& tﬂﬁttlﬁa}I Bused in
practice of e present i nvent

prepmogrihe dergidriesrmumeld amhﬂmnmgm&rwmh vaﬂa t'he\Aﬁomc surfactant.

2004/ 475 PCT/ 004/003842 nyl ase with cetyl
SRR e RTOPTIIGS WA SO0 o BB oped i HPH 1he Requisite
fo&hhfgrdhaﬁlcie@lshéﬁhQﬁ@@ﬂal &hﬁtgl Eﬁalﬁﬁbés Qﬁéﬁz‘%%mpatlble

nmpurity present in ucoa | ase t her eby
Subf%t%tﬁ fichede HW%@E?W@W I@rrﬁesms@puams aueh s Rolyewayner 407,
Y
P e P BRaEe 20, PR REEH O, PR 5P flipnol. cocamidopropy!
betanmﬂtwﬁaetame\mnd} codaenidopropy] betitie laatyh ghmoﬁd&l.‘ﬂuffdcﬁaﬁﬁtaiie
t,ar enz mes may al so be used

mi}}l@?ﬂ abe pRl b m%ﬁ%oft ‘F‘% ”&Y%IFIQ’& fih PantpREaiaR gfipont 2 fo
betiEd 096 BFRAS H 08 | ADOEY 9{1&2@ 1094 6

: surfa/g?ant sg |tr?cl l%e E@r@% pol y%r%(gt tgrg)lg/{) y weight.
surfactants such as Pol yoxanmer 407, Pluronlc 127,

FiEoLi%s Ok Qhﬁeggmuggg.gﬁghoterlc surfactants such as
Thc[e BT a%ﬂ”' 5Py P B EAFARBY Gt Y, o8 Pofaain Pl gride fons or

flwiige-Hotidp uteedient, hignthits SRAPRSIndRR DFfidibe 18 rsﬁ;%ﬂg bbout 25
|nvené|on at a concentration of about 2 to about

Ppﬁyt% Yhprma pf Hlgpradesions pyd Belude drpraade fluoride salfsmehas soluble

IO AY s8] Siferre )lt]ﬁH}Ldecg%uﬁggwﬂdﬂea&e é@h%éfﬁolé“&ﬁﬁteﬁ@m& include
oral conposition o resent 1 nvention nay als

sodiont Bueride, polassien dﬂfuofltlucsodldm flomresibcate, kbdium monﬂuorophosphate

or idin nqgr edi tic |es ent
o RSl e S il s SSEbs et gyonide and
stapRouOEh dtide0 rddd@urh @llﬁ§r1&d513r Mrwl i geeféed gani c f | uori de
salts, such as soluble alkali netal salts. Preferred

fluoride sources whi ch are conpatible with enzynes

In faF&:iltlHﬂ?o | et sﬂoglﬁﬁé Wre P‘{ﬁ&%?s%' qﬁ&h&’é&f 1hq§s‘\£%f?$ﬂi&sitions of

uor osi I'urh non orop ate
theamwmnt unvehtioorapgitdriac agants ashws pyrc@hogﬂnatefslallmiﬂcﬂmlﬁqg dialkali or

e e SR A e S V)
Naleﬂﬁl@ﬁbg%nﬁ W@é Fbl%fl@spﬂ?%s &lch%s REaib AGHIIE I b PnbfREsodium

hexametaphosphate and cyclic phosphates such as sodium tripolyphosphate sodium

s

trimetaphosphate. These antitartar agents are included in the dentifrice composition at a

concentration of about 1.0 to about 5.0% by weight.

Another active agent useful in dentifrice compositions of the present invention are
antibacterial agents, which can be from 0.2 to 1.0% by weight of the oral composition.
Such useful antibacterial agents include non-cationic antibacterial agents which are based
on phenolic or bisphenolic compounds, such as halogenated diphenyl ethers such as

Triclosan (2,4,4 -trichloro-2’-hydroxydiphenyl ether).
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the present inventions antitartar agents such as

pyrophosphate salts including dialkali or tetraalkali
wort@lo7pys ophosphat e salts such as Na4P207, K4P201S2004/003842

Na2K2P20O7, 25 Na2H2P20O7 and K2H2P207, pol yphosphat es

such as sodi um tri pol yphosphate, sodium

hexanet.aphosphat e and cyclic phosphates such as sodi um

tripo hosphat e sodi um trinetaphosphate. These
éﬂl@&&-‘éﬁ&&i‘-@é&&% are included in the dentifrice
Sﬁﬂﬁ@fb’%ﬁérﬁ@ p@?cﬁbo&%?ﬂfé& alsb®R REd fﬁbtﬁé' bratc Qm%&ﬂ&%%f the

y wel Anot her active agent use

: pla@mt ilrfwen‘u@n mmdﬁp@qymmbamIlg fgenp far sey antibactarial, @ntitarier or other

o5 5 Bl D" O Bpbbols B B

g@etaﬂllym;ﬁ@y@ﬂ indigefis oftieditifles m&s‘@ré}jrbi@fh’bqiy% rt1ally or more
enol’i¢c or

rial agents which are _based on
‘ PTEF%%%?%%HF ﬁﬁ%ﬂ\ﬁ%ﬁgr sodyhip alé@h ﬁ%ﬂt@é@ﬁaw@ssw% Regpreferably

so%hhﬁ')r oF a?xﬂﬁg‘m%% salth.l Plle are eny pol;h rs of gﬂ% anhydride or

-trichloro-2"-hyar oxy
a@@fﬁh@ﬂ&ﬂﬁﬁp@@/@h@ﬂ@dﬂmﬁﬁ&wy udgaioated aniomrmeﬁepdbay e

YO R o RSB Bl ST 5 P 58 oo o

ablif 1 ea@QO@ﬁimanmfwatag gbdut BOI08RY alsdii 7DR0DEF Eﬁzllmples of these
cogxglt,ygqtlartar or ot her active agent within the

FF pieavabihio frm @AF (Suppration wrdes teoradearme Gantice$.2. AN
| f
SELIETRADY ETNOIOE. 25 1 898 S e 5BP
7006190), AN S (WEWE 1,2061000+ 16801, 60HN) almme €MOW. pbdEsER0T000);

nd. pref er.abl di u nmoni um ts. Preferre
ik I e TR T A o
W t h anot her pol yneri zabl e ethylenically unsaturated
mononer, preferably 10 met hyl vinyl ether/ mal ei c

Whhpteseitethn avioni Rolyasrexuiaigs inemglnyed i amnyurds effensive to achieve
b
thgg sglfég ehRancRRH %f(])taé g%%g&pgl%ﬁpﬁngég%‘?{%ﬁ‘#é%%%? Ut other active agent

to about
witlop dlhe/oral somapasitaonaiGaetadlyf thermishke fidy pobatylaes i Ipd&ént w1thin the

the traden ntr .g. AN, .13 W 500, 000),
ord S (3500 o0 07 it Akt siels PRy (NPbOU 0.5% to
ab6002.990)y wéihd 69 (M W 1, 200, 000- 1, 800, 000), and AN
179 (M above 1, 800, 000); 15 wherein the preferred
copol ymer is S-97 Pharnmaceutical Gade (MW 700, 000).
Wsn present, the anionic polycarboxylates is enpl oyed

engancegoe {tl% f %ﬁhe " §e1n? 8?/“0& m%# %ﬁ?l?et?)’é}cat @q.vogpg agent.
Flawdrinigeigtats witichodb @sedigtthy praageddf thivbiebé i eation lclude essential

o1 sgn‘gsfezlsaé Hfgplwq Q@?ﬁlg'@i’dehtyge% easrt]clerg na!lgoh%i)sl gr?dasrlrt}l?l)e(uyllgge?%ls
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. . Of these, the

most commonly employed are the oils of peppermint and spearmint.

The flavoring agent is incorporated in the oral composition at a concentration of about 0.1

to about 5% by weight and preferably about 0.5 to about 1.5% by weight.
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20 oral conposition from about 0.05%to about 4% by
wei ght, preferably fromabout 0.5%to about 2.5% by
woRIGHW 1475 avor  The oral conposition of the pPeTaIS2004/003842
invention may al so contain a flavoring agent. 25
Fl avori ng agents which are used in the practice of the
Ot $eiedidnyent i on i ncl ude essential oils as well as
VatRfuk Oter Hlatepild ﬁgy 8t %Bﬁﬁé@a‘-’red ﬁﬁths bfal cBMPONRLS oﬁﬂﬂ invention,
simlar materials. Exanples of the essential oil
inglpding deseopitigerss sush @apeipsrium pepgse rviireningMgentsr scbea hydrogen
pef‘o@{?c?ea 51@&11]1 éér%(%e aﬁ@gteea gbg{i;z#e?,[ gl{‘ctlég a{n{?fsl’ g Elg%eg,. ax}ﬂ cshcl)orophyll
coﬂ@eﬁmds éﬁlﬁssadﬂiltmdsewhﬁaj)msem mnicbqﬂoratedirwmeeralaﬂglposmons of
anet hole., O . these, e 30 npst co ed are
the presct F%Vea%wlbgb@é?lmwﬁ&h&owéawﬂwa verffrgi)oaﬁf 7 gpe properties
an@9BAthctbAstdddCRERQr ated in the oral conposition at a
concentration of about 0.1 to about 5% by wei ght and
preferabl about 0.5 to about 1.5% by weight. 9 WO
2 FDeutifrice I€pOMOSTHIIR842 Ot her | ngredi ents
TO\mmpargg dentifrice sampesitios ofthy phrsentrivventionagandrally thérbumectants

i ncl.udi
|
sul B sIZRS S bleB e Alspbitbdinl Y Sl o' cob il Hbcer ypder
agRGE, Sntestle [dispsrstndire aéded dpgiixikiekenes) sic @y paboxyrHehyl
and urea peroxide; preservatives; silicones; and
el GRHIAIRT E@Eﬁrﬁb‘éﬁ Avietrasadige PxERphosRpets; S‘\’/dﬁ‘é‘ﬁ tripolyphosphate

an@ ﬁ%&etaﬁﬁ? TRERLRS R hitutdish fa V\#} thlcqggﬂﬁg%ehé&ﬁsge%hase is

he” present invention i n anoun
fomuﬂdstlam uha Igblyplmds/mesaéﬁgd apigercnt m:h apToPgrend esy acidar base

ch ar S r ed a n_of ntifri
re oo rRivonbe SE R aree of GERTT B s Einapotis 5 Fged wntla
hohfbgeﬂh@?p@lﬁie is Y RIMAO IThegRNEr Bbdethix BEcd atlt chiddide, enzyme
such_as glycerin, sorbitol are dispersed in the water

anfl g reducigRae0t Biehias RPIAETUR Stapate PR AgyeoHs hymegantisglution is added
| i
enl] o e hoRRRR ot Bt T SRR A0 Fhen fransferred to
a High smd@awumynwhwhphm, dqe thiolienem dndi qudhg/tpinnagmdteﬁtsemd added to
an ner.s resu t mxture .is itated .
en R, S ROGRH BB th e R ot iRl iteerigh peent
suﬂh@esmab@na@%mbﬂmumtﬂ@idp Bile® b iRdudéih thdYoBpdsition and the
base 15 required to adjust the pHin the range o

of
so]@ﬂ@nﬂ%adﬂeé alopgewigh the grelentams & the aikiuxe gvhieh isithen mixed at high
sp&%% BRHS ¢ %nit 81?&& 'VQ&EIm JPE&&%&&H 2P0 SRIEH oF 194,

cety pyridinium orlde
preferably about 30 mm Hg The resuitant product is in each case a homogeneous, semi-

solid, extrudable paste or gel product.

10
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and a reducing agent such as potassium stannate in an
aqueous humectant solution is added and adm xed with

woOherdwomogeneous gel phase The resul tant m xt UPETIUS2004/003842
then transferred to a high speed/vacuum ni xer; :
wherein, the thickener, and surfactant ingredi ents are
added to 20 the mxture Thereafter the abrasive is

added . Any vvat er [ nsoI ubl e anti bacterial agent, such
: ‘ A 'S|ntheflavor 0|Isto be

. [ th sol ut.i on
ﬁﬁ‘e egssﬁ? a(t%lt SR Tnd 881 cabaid s s 98 ly tiguid in
c]llahecntelmwch ds aM1dut1ghash3p eide, fiog vélﬁcﬁlmé_&ypiéaﬁga RafdH Bfmectant, alcohol
nder cyu f fromabot 2 50 rumo
] TG erﬁtﬁ %Li ‘g;&&ﬁa -0 hogﬂéc%raéw%h@r igpr3eRAnOl.j 4 humectant

|
sudhsa? }@%breﬁgg esogar%lﬂ’ gfgtﬁit?ﬁ‘lﬁg}éﬁe g%glﬁug% %Z ?%k@l’yleﬁé ARIPR! Sropylene

gety sp bo aresers 8a an ampemfabpwdoab 3Py We(ghalthe oral rinse containing

e T R T T E—

abaut Octh 20UChEWeiphc bt aaﬁoratuxmmtwm Bnd&bduk 16 € 4@%% welght of the
ter, hunmectant, al cohol

|
et A BRrCaRb R § ENEORG A e et Stoionseiaretias of about 1.0
toedtdan®. b%%y Vet %@%‘P Bifmdﬁiulﬂy Sxtl@«:n%{t aséb‘ﬁ@erﬁlsatlgh%‘li}%dﬁ% 02 to

sorbitol or an al kyl ene gl yc suc
algquf,é@% by wsighbya I@d@cmg E@fmb Buahegot@elum sialemitte omaramonium sulfate at a

f t ora
c on |t1r10?1nogf% Bgtglteoad.ﬁo ya%%lél\#e ﬂ‘g @@ﬁl@élagqqpc%{agpn ghgpout 0.02
toptbefied.al9h Yy akedgtt ahO atﬂav&'i%gféméﬁﬁhtghéon‘b%t%tmn oFBBsKt 003 to about
0% b WBI ght of a non-toxic al cohol and about

1bcﬁ’i twei ght of the 10 hunmectant. A thickener such

as a Pluronic may be present at a concentration of

about 1.0 to about 3.0% by weight, cetyl pyridinium
Inche Drelpd@tlan Oéaomi ciont, raatemz;ym@preabm womPrif dfmet}dl bpﬂdmlum

uc t such potass
C}&?Iggr?h g‘%/ W {?ﬁﬂq’é‘ﬂﬁ‘ e‘%ym@dﬁ BRtT %ncﬂqmafrmre of
mabtthalenﬁg%dx@lts'l, TO0exanpIeE laE:Bhol BimedEMEBuithctBnts, and flavor are then
oncentr at of about 0.02 to about 0.2 % by wei ght
‘@ﬁél ag fr}l’é‘?ﬁo rl}edégr@éﬁéﬁtaf%ﬁhea gt whfler yequam o aheigud-30 minutes.
TlQe 1%sﬁlﬁn§99al1”imsél-1§roau8 15/?]1Q gm y In the preparation

a oral rinse, an enzy conpri sed of cetyl
pyr|d|n|un1 chl ori de, redu0|ng agent, water, hunmectant

A?l?]lg? gsn a Vgrlltggéjo:u‘;’ glglgﬁ%c%gr geéﬁzg%npl%'tac E\%ﬁ ?{%@@éﬁaé:avﬁy, due to its ability
toet fn&ﬁ:hﬁﬂtt&reaaihdn dds ¥ GHe B6@h! KRR ag theadRasdoRRhI %gf&fi and the
The i edients are then mi xed under vacuum for -ab out

crqwcespiithe, fpngue. Thenehafleags injingrparaling ¢nvamep igacins &s maintaining
entzﬁ%ﬁti@ﬁﬁgﬁgﬁgld activity at water levels above 50%, conventionally not suitable for

enzyme containing compositions. In the present invention, the stability of enzyme activity

is found to be acceptable and is optimized unexpectedly when the water content of the
rinse is maintained above 45% by weight of a mixture thereof, and preferably about 50 to
about 85% by weight enzyme activity as an antiplaque agent is found to increase as will

hereinafter be demonstrated.

The following examples further describe and demonstrate preferred embodiments within

the scope of the present invention. The examples are given solely for illustration, and are

11
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A rinse is an advantageous vehicle for delivering

actives to the oral cavity, due to its ability to get
wono@/onaa78-t o-reach areas of the nmouth, such aBCThS2004/003842

i nterproximal regions and the 25 crevices of the .

tongue. The challenge in incorporating enzynes into a

“not 'E(% ﬂé‘@oﬂs&uf@ﬁﬂ BinithRéh oSRZYARHteN Sk akdink vk attnrd thabofurt possible
a e

wat er levels above 50% conventionally not suitable

withiat degaripgrfropoite spiniii ang seefposi tions. I n the present

i nvention, the stability of enzyne activity is found

to be acceptable and is optim zed unexpectedly when
Exdhigleiat er content of the rinse is maintai ned above

ZS%;By wei ght. of a _m xture there and pr.eferabl y.
An GRS GODG, HoCaD=b SV GRS DB et Foneynge small
but BR8N aphaﬂfﬂ ‘éf pr%yﬂ&niﬁ&%@oﬂde AnAGERRER ABntdl (bbtassium stannate,

er be de

herei naft nstrated. The followi ng exanpl es
amfroniuinesul fies edi¢rbascandy e pommikraad shigkasrd Pt esthdrse vgkener

ithin he. scope _of t he i i o .
s Pt EnTGRD S bRy B S NE ) o gt
"CpddRi RO/ BT i dSiPCabILBREOW 003842 not to be

construed as a limtation of this invention as many
variations thereof are possible wthout departing ,
De{xfiﬂ& !cBr?lp&fﬂifiﬂstd 228 WREpoSHRAPI'E, ¢ akd BN vaRe prdpared following
papai n, ~gl ucoanyltase) contai ning dentifrice . )
theqooqedsiet éfdixacph bfon tregpupesseficomparisasf Adttheempeitigns contained

of cetyl ridiniumchlorid ' Nt 43
the S RLTERS 4 GRS ) 88 ARER, Lomposions 3
an@@%ﬂ&rﬁotpcfo%mi%C@W%)}Irf&iﬁlﬁﬁl%@ori/det h a cellul ose thickener

(carboxynmet hyl cell ul ose) was prepared. The

i ngredients of this conposition designated,

omRas Lon A ' J 18R] 2\.thd-Bhetal chelatin
Cogﬁ%ﬁﬁ 8?:%%0912%%%%?? i&y)Jr?isn%I srllﬂgdr?}%%g%h%oérlrlposi tions "B, C 5
ag@n GOI'A weoeppsidpa Caxbnfaihdddhe nglucingagpriaosgeie Hinnaie and the

Exanmpl e I for frhe purpose of .c i " . o
R
cofaBBRAsH bhRhnd dNPAG Wntad] Aledaemp agentand Lppadtenwas substituted for

onpositions B and C did not contain cetyl pyridinium
soditinorarkixymethytepiboesa asarhiske®ing a8siéd t he reduci ng

agent ammoni um sul fate and the netal chelating agent

EDTA. Conposition C contained the reducing agent
Cop@hassil dentst @eaatimt divondt lsentaipreetd pyridinium Klgaide gF enzymes

degggﬁgihi%gg?%ngﬁx%agggﬁ%ggxknggf|d|n|un1chlor|de in

12



conposition base and did not contain a reducing agent

and Laponite was substituted for

woanhkoruTtet hyl
Commer ci al dent al
pyri di nium chloride o
"Conposition E'

r enzymes

was used as a control .
2004/ 071475 PCT/ US2004/ 003842 TABLE |

20 sodi um
cel lul ose as a thickening agent PCT/US2004/003842
creamthat did not contain cetyl

desi gnat ed

12 WO
Conposition A

W.%BW.%CW.%D W. % TARGE Bdi ent s Wt er

18. 25

17.75 18.25 18.25 Pl ur o, F127 gwR.od- 5 1. 6 Whig5

CogpstePin 20.0 20.0 20.

0 22.0

Tet r asodi um

D Wt.%

Ingp‘gﬁqleaﬁhosphat e 2.0 2.0 2.0 -- Sodiumtripol yphosphate

Wair U 3.0 3.0 -- Mbnospdi um.phosphat €7.%5. 026 0. 0285 0. (26 18.25
PluronicBi30di um phosphat e 0. 079 0. 079 01.979 {- Sodfum 0.75
Glyeatboxynet hyl cel | ul pse 80.65 0|65 @-65 -{ Lapdhite|-- 220
Tetrasodivm yrophos)aiet han giim 0.5% 0. 55 0. 15 0.6 So -
igm@lpplw@wh fosphat e| 0. 7638)2 76/ 0. 76O 76| Sodf: ~
%gg@ °50 0. 50 D. 50 040 Sorb 1 (70% gglutijon)
% ;f%ggegao 2024 248049 S fpfa XWAB5Q470. ¢
ﬂg"&a 070" eodént 115 5. 5. 0’50 5.0 Zeodeqt o7
L 2 25 2.0 2.0 2.25 Tigeni ul di oxsxle Q.40 0550 Q.40 06
Soddurd GonoBasth WiBsprakr y1  sul f at.w 0. 50 0. 686 0. 50 - - 0.T@ur anol  0.76
Sodium saccharin 1. 2 Betai ne 1.00.300 1.0 -0.5PEG|600 850 3|0 040
SoiBit@ (BYsolution) 18.9434 19.6999 19.2024 22.8049
Silica XWA650 20.0 20.0 20.0 20.0
Zeodent 115 5.0 5.0 5.0 5.0
Zeodent 165 2.25 2.0 2.0 2.25
Titanium dioxide 0.40 0.40 0.40 0.50
Sodium lauryl sulfate 0.50 0.50 0.50 -
Tauranol - -- - 1.2
Betaine 1.0 1.0 1.0 B
PEG 600 3.0 3.0 3.0 3.0
Polyoxomer 407 0.10 0.10 0.10 0.10
Flavor 1.10 1.10 1.10 1.10
Papain 0.2266 0.2266 0.2266 0.2266
Glucoamylase 0.044 0.044 0.044 0.044
Potassium stannate 0.10 - 0.10 -
Ammonium sulfate - 0.10 - -
Cetyl pyridinium chloride 0.015 -- - 0.3
EDTA, disodium-dihydrate 0.006 0.006 0.006 0.006
Nipastat -- - 0.006 -
Sodium benzoate - 0.0025 - 0.0025
Potassium sorbate - 0.006 - 0.006

Composition A, was prepared by premixing the reducing agent potassium stannate and a

preservative (EDTA) with cetyl pyridinium chloride 23°C. The ingredients of the premix

designated "Premix A1"are recorded in Table Il below at 23°C.

13
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Pol yoxonmer 407 0.10 0.10 0.10 0.10 Flavor 1.10 1.10
1.10 1.10 Papain 0.2266 0.2266 0.2266 0.2266
wohomwamysase 0. 044 0.044 0.044 0.044 Pot assi BAT/US2004/003842
stannate 0.10 -- 0.10 -- Ammoniumsulfate -- 0.10 --
-- Cetyl pyridiniumchloride 0.015 -- -- 0.3 EDTA
di sodi um di hydrate 0. 006 0.006 0.006 0.006 N pastat
-- Sodi um benzoate -- 0.0025 -- 0.0025
Prppiees #ﬂﬁn%@ Bat €1 and P lopse preperegdbllowingpbe procediraused for
K t I
el A1 ARG UL AlbR CERS Iy D" 08 aients
uspy [ ﬂherpura:paraﬂoharf tiakep2 815 carhyposiitivgrs efolt @mlpoﬂﬁoﬁsm By @ ¥re listed
: ignated "Premix Al "are recorded in Table II
1ngrgg§e§,fl§9 033 C. 13 WD 2004/ 071475 PCT/ US2004/ 003842
Prem xes designated B 1, O and D 1 were prepared
following the procedure used for Prenix Al _and added

to respective dentifrice CHwdEIkions B, C and D. The
ingredients used in th@rp,hﬁp@grg;,én@sn of the prem X

f t 10,0 ted 5 .
AR o 11 bel ows ThBi (P oOVHEY ool Grdt S B v
Ingedipsi tion Al (W.% Bl (W.% d (W% DL (W. %

07 §88537 0]

SoMhter 25 15 25 15 Papai i 4532 4. KA A 76.848
Wasrucoar nyl ase 0.88 0.88 6°88 0.88 Pot asdi umStannate 15
PaghitD -- 2.0 2.0 Ammoni um ssdof atie --42320 -- -- 4532 4,532
Glucoamylase 0.88 0.88 0.88 0.88
Potassium stannate 2.0 - 2.0 2.0
Ammonium sulfate - 2.0 - -
cetyl pyridiniufn chloride 03 - -- --
EDTA, disodium dihydrate | 0.12 0.12 0.12 0.12
Nipastat - - 0.12 -
Sodium benzoate - 0.5 ‘ -- 0.5
Potassium sorbate - 0.12 — 0.12

Premix compositions Al, B1, C1 and D1 were separately added to anon-enzyme dental
cream containing the ingredients listed in Table lin a 1:4 ratio to observe the effects on
cellulase activity. Cellulase activity was monitored via both viscosity and sugar level

changes in Dentifrice Compositions A, B, C and D over time.

In viscosity measurements, greater cellulase activity was discernible by a more rapid
reduction in toothpaste viscosity as the cellulase catabolized the carboxymethyl cellulose
thickener used to prepare the dentifrice compositions. Brookfield model RVDTY-11
viscometer with spindle #95 at 5 rpm measured viscosity in centipose per second, (CPS).
Measurements were taken daily of each sample until an 80% loss in viscosity was

observed.

The sugar byproduct concentration was monitored using an Accucheck blood sugar digital

analyzer. As cellulase acts upon cellulose, sugar is produced as a byproduct. The greater
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cetyl pyridiniumchloride 0.3 -- -- -- EDTA, disodium

dehydrate 0.12 0.12 0.12 0.12 Nipastat -- -- 0.12 --
we@adi4om4ienzoate -- 0.5 -- 0.5 Potassi um sor batE/Us2004/003842

0.12 -- 0.12 Prem x conpositions A, Bl, C1 and D

were separately added to anon-enzynme dental cream

- the embanivMmeglltlhg: dctgitedhe ?f@telr ittset @Blovind off &lplae ptodube Eotﬂ the sugar

ratio to observe the effects on 10 cell ul ase acti vi
levsd jppd vissesilicpethods W g Bsebin cogrere Ve gtiseis 9t ngl:@gidcl@wm chloride,

th@%u%iﬁ%?rg%ﬁ@!ﬁﬁnonﬂ}ﬂ@ Ste hild %ﬁ%s‘nﬁrﬁ LGEn {0 IR ﬁfetséﬁﬁlt?véoagents
over n Vi SCoSity neasurene
sognmabmzoatel dnd msabeas v veliulasemstidits c Ehavist asitp ynd sngw e
rapid.. reduction in.t iscosity as the
cop@irirint EUES et Jeet BRI S adhRer byl Yool 1 lose 15
thi ckener used to prepare the dentifrice conpositions.
611 visconeter with in ndl e

#95maf_5 rpn{neasured viéc&§?¥9“¥n centi pose per
second2 (CPS). Measurenents were taken daily of each
sarrpl e until an 80%Iloss in viscosity was observedSugar Conc

&hsh sugar phyRp CORGARKL )gsﬁ i@ ed ~aemr
|0ng an Accuc%@r;@%ﬁ)od su @[is %l ta(AftQ.riQ S /eggterﬂ)a)ys)

Ingemhugase acts upon ceIIquse sugar is produced as

h\mr{\d.[wlra . TJ’\Q 14 \\D ’)J;\L\/II Z1475
A p PCT/ us2004 ooség the pmouht of celll ul é%e acti vi ty,
Bthe greaten thedanount pf sligar producedd Both the 62
csugar level apgl viscosjty nethods vwere-4gsed to 62
conpare the effects of cetyl pyridiniumchloride tr612e

reduci ng a entéoannnn{un1su ate ang pot’4ssi um
E stannate and paeservatlve aggent s sqdi unobenzoat €, ana

parabens—on—cettutase—activity—The—viscosity—ant
sugar 5 concentration results are recorded in Table

THel fesuiglif Wable TABLhEWI thit thelgalid magar pro@natiosiié t@istent il the
V'SCOflty Flnal Vi scosity @6V'SCOS|ty Loss

vigeepity lqsgresylty. ?tgrtesigpngé?ge) ht A qrapositiqnaAy g‘grmul\l/g?ed w)1th a potassium
std R LLAM R dAIER chibridé/eRBme premix solution was most effective in delaying _

cellulase activity upon the dentifrice composition.

Tongue Microflora Reduction

Several compositions were tested for tongue microflora reduction, focussing on those
species responsible for the generation of oral malodor. Patients swabbed the tongue for
bacterial collection at baseline and four hours post treatment. These samples were plated
onto agar media and incubated anaerobically. After four days, colony forming units of
malodor causing bacteria and also total tongue bacteria were enumerated. The average
colony forming unit results were used to calculate percent reduction from baseline.

Table IV and V represents in-vivo tongue microflora study with bacterial sampling at
baseline and at four hours post-brushing with Composition D. For purposes of comparison
Compositions F and G were also evaluated for oral malodor and tongue microflora
reduction. Composition F was a commercial dentifrice which contained cetyl pyridinium
chloride but no enzymes and compositions G was a commercial fluoride toothpaste which
did not contain cetyl pyridinium chloride enzymes. Table V shows the increased reduction
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O 0O The results in Table Il show that the trend in
weugrro7pr7educti on i s consistent with the vi SCBETUS2004/003842

| oss results. Both tests indicate that Conposition A

formul ated with a potassi um 10 st annat e/ cetyl

of Y] inH16d o a6 ngFadtatﬂym%oﬁlbﬁmlxn SPENHyIRE vmﬁcdﬂsaqiyndlmmn
el a

ffective in eaC|V|
o e o C ORI OR: TRl bR abbbies Ht AR Rebee cozyme
préeixewladn incorpositdd intstonthpeste eysstt@ds frovideoag irevivoantbdaberéal effect
, Lt - .
ag%ﬁE'Hat‘iﬁgBé‘se%tfe ?%#%‘Zdnﬁ%} é%Pst E‘%Eee on%n?l f%ﬁ’cgﬁ%lﬁ%t e%ﬁ&t%ﬁgﬂb&gﬁmg
spedies. ti‘bﬁ@}l.f@wf lorurs ot frepinEn! BoMREEorR, erriasase|cp e padinium ‘
chiRide ABQL SRSt odifieAkRBduced AR LSRR Ban ‘t&rc%tﬁﬂa@étﬁ)@ dentifrices
ont 9 agar ‘nedi a and i hcubated anaerobically. After
- days, colony formng units of rmal odor causing
bacter| a and aI so tot aI tongue bacteria were
AL € S A\ "Gi«l L@NUI FII Yy UIII1 IEbuﬁb
“wer ¢ used to cal cul ate percent reduction from
basg! 28 b Erohohe BRerM, 4 1BREGSE Blesindeft Vi VO- t ONgue
mc &F&Pa st u?ﬁ V\}ot%\t6 bact er i aP S?anp %ﬁé at baseline
and|at four hours post - brushi ng wi th Conposi tj ®auldion of
For |purposes of conpagdifdn ConpRmdriineds F aldodor BRE&Ia
al so compbsitahed f orvi@éhablosigl odor M chipgue i coekhiy a
redygrion. Conpositingrif® was a conmelEl al dentifgsice
whi ¢h contai ned cety. ridinium 25,,chl ori de but no
enzyﬁes and conposi tils'(skéég G was a c%gsn‘rﬁr cial fl uorOi de
t oot l¥past e whi ch di 20%h&t cont ai n €481 pyri di ni @m
chl orideenzynes. Table V Shows the increased
reduction 15 WO 2004/ 071475 PCT/ US2004/ 003842 of
or al rral odor causing bacteri a by the corrbi nation of
enz Ba'aa¥. A 2T Wt = ...___.,__ ¥ __.__ --._‘_=.._... 7___.-“._ ol - KN
Co 05|t|on D Table VI deno %Frates that this
st abpi | i orated into ,
too ﬁ{p(as?%“ Otglqﬁligugéacmr’aéé\'h rﬁposﬂtcr%tvd“antl bacteri al
effect against all types of bacteria that eyi t on
t het ongue, i ncl udi ng, telf‘e mal odo 60%11& ng 5 dor%

nof

acteria
At g Co]:ngsrltlol;lours p%ta fcolm‘rmJl Esment ean onles ' on b, Colonies
COI’] ‘ii" """"""""""""""""" i"'."’"""”""""“"‘"_"'”"‘_’" FO—C1Z 7 """""" e
Si gnl [ cant 'y reduce hor e bacteria qwan the
conpdrative dentifri ce&10’ 3.1¥10° . 38
G 4.3%10° 3.9¥10° 10
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F and G TABLE IV Reduction of mal odor tongue bacteria
4 hours post treatnment % Reduction of Baseline After
wa 20mo7s478mB1 odor Bacteria Conposition Mean coPOmiUS2004/003842
Mean col onies Colonies D 3.8* 10 1.4* 105 63 F
2.3*105 2.3*105 0. G 2.0*105 2.3*105 0 10 TABLE V
Reduction of total tongue bacteria 4 hours post
treatment % Reduction of Baseline After 4 hours
Bacteria Conpositi on Mean col oni es Mean
|.oni es Col onj 1 4*10 53 F 0*105
Org! ginsgs esignates ﬁ@nﬂ@ﬂsﬁ@@g gobLly Werqmewg bevirg hesngredients listed
in R@BleUA26I¢w 003842 Exanple Il Oral rinses designated
"Conp05|t| ons K and L" wer e prepared havi ng t he

Corrp05|t| on K (W % L (W %BLEWﬁgredl ents Wter 57.8
70.3 dycerin 16.25 10.0 Sorbitol 16.25 10.0

Composition K (Wt.%) L (Wt.%)
Ingredients

Water . ) 57.8 ‘ 70.3
Glycerin 16.25 ' 10.0
Sorbitol 16.25 10.0
Ethanol 5.00 5.00
Gantrez 1.92 192
Pluronic F127 0.75 0.75
Pluronic F108 | 0.75 0.75
Tetrasodium pyrophosphate 0.45 0.45
Flavor 0.30 0.30
Papain 0.21 ‘ 0.21
Potassium stannate 0.05 : 005
Sodium saccharin 0.070 0.070
Cetylpyridinium chloride 0.050 -0.050
Nipastat 0.050 0.050
Monosodium phosphate 0.035 0.035
"Butyl hydroxy toluene 0.015 0.015
Disodium phosphate 0.010 0.010
Phosphoric acid . 0.04 0.04

Total ' 100.0 100.0

Papain Stability

The papain activity of the rinse was monitored using the PanVera Protease Activity Kit.
The activity kit quantifies protease activity using a fluorescein thiocarbamoyl (FTC)-casein
substrate. FTC-casein is attacked by the protease, breaking down casein into TC-peptides.
The amount of protease activity is determined by measuring the fluorescence of the FTC
peptides generated. Table VII below compares the percent activity and fluorescence of
Compositions K and L, and a placebo designated "Composition N" which is identical to
Composition K, but does not contain enzymes. Fluorescence values are expressed in
relative fluorescene units, RFU's Percent activity is determined from the fluorescence,
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Et hanol 5.00 5.00 Gantrez 1.92 1.92 Pluronic F 127.

0.75 0.75 Pluronic F 108 0.75 0.75 Tetrasodi um
woyompiogphate 0.45 0.45 Flavor 0.30 0.30 Paparmws®nozao3s42

0.21 Potassium stannate 0.05 0.05 Sodi um saccharin

0.070 0.070 Cetylpyridiniumchloride 0.050 0.050

Pé Y.
e o s S LonbnassaLum R o

wag, %%éa@ féterﬁm hePemARPReIBUE: 0. 04 Total 100. 0
100.0 Papain Stability The papain activity of the

rirnse was nonitored using the PanVera Protease
Activity Kit The acti vi t?A%IrEtV]iﬁuant i fi es protease
activity usi ng a fl uor eswakRsy Acreavbanoyl
(FTC)-casein 10 substrate. FTC-casein is attacked by
the protease, breakipg down casei Hfté qt‘gee};o pepti des.

- h Q)rélfﬁih&@t of pr ?fo?e@t%ﬁce e(RE y F‘lﬁred&lueeh@[ﬂe by % Reduction

T tne 1 a O pPeEPLI UCb
genethed Tabl e VIMS%@IOMIconpares2tﬁé per cent 74%
activigty and fluoresgence of Conposjdg,ons K and L, 7,9,

and- a pl acebo desi gnat ed "Conposition N' which is
l_to (hm:mcll 0849 n K, but dod&3%at_caontain

enzynes. FI uor escence val ues are expressed in 15
' I ene units, RFU s Percent activity is
PIEFERENSy s he fluorescence, 17 WD 2004/071475
TORQEILH&%D@ME@@S 8etRoval ebidity afthe padire cpdyacetise Gangpositions K and L,
Vv ement s .above 7 W of the enzynme acti Vi

o i dloft SR Fap TR R RS AT R, 2 odd] surface
fole'\veéefb}Vﬁ tating the surface with a rinse and measuring the reduction of plaque. In the
study, a plaque biofilm was first formed onto germanium prisms by continuously pumping
bacteria growth media over the prisms for approximately 18 hours. Next, the prisms were
treated with a rinse composition, pumping rinse over the prisms for several minutes, in
order to facilitate plaque removal. A plaque index was calculated, using Attenuated Total

Reflection Fourier Transform Infrared spectroscopy (ATR FTIR) absorption band

intensities at 3300, 1650, 1545 and 1080 cm™ from the infrared spectrum as follows:

Plaque Score = abss3gp + absigso + absisas + absiogo

where abs is the maximum absorbance at the various wave numbers. The wave numbers
selected represent the infrared adsorption by salivary components and bacteria on the
infrared-transparent germanium prisms. The plaque index of the rinse treated prisms were
then compared to a baseline (prism rinsed with saline only), and reported as percent plaque
reduction.

The results recorded in Table IX below, compares the plaque reduction performance of
oral rinse Compositions K and L of the present invention versus a commercial rinse
designated Composition M which contained 0.05% by weight cetyl pyridinium chloride
but no enzymes and the placebo designated "Composition N". The percent plaque
reduction of the high water containing rinse, rinse L was 17% better than rinse K. The
results indicate that there is greatér improvement in the delivery of actives to the plaque
surface with the high water, less viscous formula although both rinses were effective to
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PROTEASE ACTIVITY Initial After 4 Weks Oral Rinse

Fl orescence U Fl uorescence RF % Reduction K 25983
wareld 7% L 26548 21297 72% N 10360 11563 OPCTH/US2004/003842

Pl ague Renoval Efficacy To eval uate the plaque renoval

ability of the papain enzynme rinse Conpositions K and .

' refuce pladilth wakdatdd dRprdeahin i YeMmMERGEalReTst Tomssition\MIiveden

onto.a del surface, followed by.
Coﬁpégetﬁetﬂgfi‘?ﬂlg %‘%\r&% %‘t’ﬁaa rinse and neasuring the
reduction of plaque. In the study, a plaque biofrim
ICE. T ium prisnms by continuously
Tpurr%lmr?g;a%%befcgg&?g??‘gglgr w dia over the prisms for
approxinmately 18 hours. Next, the prisns were treated

coibgiat ed Tot al

with a rinse conposition, | rinse over the
prisns for several mnutes, 1n “order to facilitate
pl aque renoval. A plaque index was cal cul ated, using -

_ Peblggii@n Fouri er Tr ang/aidih geduction

Kntensities at 3300, 165@32(1545 and 1080 cm - 4) from
the infrared spectrum as if@ghl ows: 15 Pl agque Sgore =
abs3300 + abs1650 + abs1545 + absl oso where abs is the

xi mum absor bance at thé80rious wave nunmbers. The
wave nunbers seI ected reppesent the infrareds

PEWXHPS@I on b I|vary c%gBﬁgents and bacteria on the

1.111,5,§9.1u OII XhﬂLr\Jﬂ"‘ nri SHE Tha ngnna
S A

1T an LY ycl T ulll_Pﬁl D110 LB AYZ

|ndex of the ri nse treated prisms were then conpared

InhfhiBoR 8 Plddi® Hdrhd rinsed with saline only), and
m\—e‘n‘a's@pwmf@% aqgue reduction. The results
i3 oF thererraime ainsXidiahibif, plegieareaiiontieassvalpated using the

saﬁ@aﬁ’y‘ %W&lmﬁélﬁfrﬂﬁé‘ §t%d§° fvas ?@f&ﬁﬁﬂd ih 'a%ﬁﬁﬂgquﬂﬂﬁﬁﬂk Eé @é’s%nﬁed above
res i nvention versus a co

of Phaw reafts’svagﬁ w&&grlpﬁlaﬂmmr%tscﬁﬁe S aatighossse for
sebatalminglds, ﬁﬂlfoydedwrdndll Sioupediheninttat wittitbaberieNg WS media to

Y O g e e -
(plaigns mdex) orsthe lprivas WhE ¥ghintdetermined bymieasering thE€hetal amide
abgﬁéﬂl&‘é ﬁy AR ?@g@ Thaba é@@ﬁﬁeyﬁ Sf t%[e ‘i-‘i%‘s@ﬁ %E‘&’gﬁ%ﬂﬁ&‘ﬁ%@% edtoa

very of acti
plageoHi Rpesafasy N alné%pr@ﬁseé@aﬁeltcmtml.weamuhm@gh bot h

rinses were effective to

Table X compares the percent plaque inhibition of rinses K and L relative to the
commercial rinse M containing cetyl pyridinium chloride but no enzymes, and the placebo
N which was identical to Composition K except it did not contain enzymes. The results
recorded in Table X indicate that the lower water, more viscous rinse Composition K is
more effective in coating the plaque free surface, forming a greater protective barrier for
inhibiting plaque formation than Composition L.
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18 WD 2004/ 071475 PCT/ US2004/ 003842 reduce plaque to

a greater degree than the commercial rinse Conposition
wohuhai47sonpared to the pl acebo Conpositi on NPCThS2004/003842

results are recorded in Table I X below. 5 TABLE I X

Conmposition Plagque | ndex % Pl ague Reduction K 2.320

20 L 1.832 37 M2.864 1 N 2.529 13 Rinsed with

salTne soluatron ony. 2. 90> == Tnhrbrtiom of—Pragoe—
Formati on The ability of th&REX e rinse to inhibit
pl aque formation was evaluated using the salivary

fI chII wherein the studx was performed in a simlar

e;xcept t hat the germanl unomlsms are pretreat gd Wit h
the rinse for several mnutes, followed by an 18 hour
post treatment with bactet{%l growth nedia to2

Macilitate growmh of a pl@gee biofilmonto thegprism
%urface The anount of pI e for msd (pl aque i ndex)

omthe pl_l SNE Was dgal et ermned- uyﬁ“:aouu G +-he

total ami de absorption by ATR FTIR The pl aque index
IndfademsalRlagee Rewwivell prisnms is conpared to a 15

| bo.. osition.N and expr.essed ercen | aque
TR SRR TR Y A B ?@Eﬂlegbﬁf Haﬁéerﬁonsfrated using
arl inhiito tieaningfmddeNSERe Moddldntol V&l }ﬁ‘etrc\!aﬁmthiehﬁﬁes with the rinse,
commerci al rinse M containing cet pyridi ni um

STOWIRG Pladusrnto e danpyraedriacgntpliowed b’@@é‘btéjeatmenﬂﬂfdhc deagures with
the GaRd | ﬁlaﬂnstrﬁocg? nfgﬁl%gﬁl%g Bedfu¥ GRP dé fiksk Q%%eﬁims%g r““&ﬁ’t water, and

enzynmes. The resu recorde :
sterflegedvrith éthavenl fovatleminutasrie a tiosgh uﬁa bmhmg@@mhﬁ&l id &@deKo

f f
Db ndeen 5pBSt 5P oNECY 1o QOMHFES G SRBIeTSo R SISt Ajation, and
inPhlRe#e0 e BB 4t 9Borh AP LATRO Fllo®ind-ovel M SRAAA 0T e Rtures are

PCT/ US2004/ 003842
rinsed with water and submersed into bacterial growth media for 6 hours at 37°C. Finally,

the models were rinsed briefly with water, followed by brief rinsing with mouth rinse
formulas. The dentures were then disclosed with disclosing solution for 30 seconds, rinsed
briefly with water, and then rated with a plaque score determined using the Quigley Hein

Plague method.

The high water containing rinse, Composition L was tested in the in vitro cleaning model.
Results recorded in Table XI indicate, that in comparison the commercial rinse M
containing cetyl pyridinium chloride but no enzymes and the placebo rinse N, the enzyme
rinse L sigﬁiﬂcanﬂy reduced both total and interproximal plaque by 67% demonstrating
Composition L not only effectively reduces approximal plaque, but is also effective in

cleaning in interproximal regions, demonstrating a "floss type" action.
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TABLE X Oral Rinse Plague |Index % Plaque Inhibition K
0.683 35 L 0.801 24 MO0.968 8 N 1.053 --

wonvo4aderisal Pl aque Renoval The propensity of PO®/US2004/003842
enzyme rinse to renove intradental plaque was
denonstrated using 5 an in vitro cleaning nodel. The

nodel involved pretreating dentyres wth the rinse,
growi ng plaque onto the denttE Aurface, foll owed by
post-treatnment of the JdRTRADERSAMPLAQUE he rinse. In
this nodel, renovable dentures were first pum ced,

OHI Afgd wit h V\@iaﬁﬁe Ina&d Stﬁﬁﬁde'lﬁ&g W t‘? ﬁmﬁﬁﬁbe f o‘3/0 ﬂ]@erprommal
mnutes in adi@p@Rin@l) @ brualiadg machi ngdudion OF efla(SuQ Reduction

provide a crean @dentur € SUTT acsy. Next (neg;dent ur€s ar gy

sybmersed in a r%&?e solutlonssand 10 i ncubat ed

overni ght at roo enperature Fol | owi ng Over ni ght
. t™eatnment, the d&ftures are 438nsed with water and -

subnersed T Nto bacterial growthr medirafor—6 hours at
37C. Finally, the nodels were rinsed briefly with
water, followed by brief rinsing with nouth rinse
fornmul as. The dentures were then disclosed with

di scl osing solution for 30 seconds, rinsed briefly
with water, and then rated with a plaque score

determ ned using the Quigley Hein 15 Plaque nethod.
The high water containing rinse, Conposition L was
tested in the in vitro cleaning nodel. Results
recorded in Table Xl indicate, that in conparison the
conunercial rinse M containing cetyl pyridinium

chl oride but no enzynmes and the placebo rinse N, the
enzyne 20 rinse L significantly reduced both total and
I nterproxi mal plaque by 67% denonstrating Conposition
L not only effectively reduces approxi mal plaque, but
is also effective in cleaning in interproxinal

regi ons, denonstrating a "floss type" action. 20 WO
2004/ 071475 PCT/ US2004/ 003842 TABLE Xl | NTRADENTAL
PLAQUE Oral Rinse Plaque |Index Plaque |Index % Tota

Pl aque % I nt er pr oxi mal
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rater roximal Total Reduction Plaque Reduction L 1.00
1.50 67 67 M3.00 4.58 -- -- N3.00 4.58 -- - 21 WO
waQo/oard 75 PCT/ US2004/ 003842 CLAIMS Wiat i BCTiUaR0vad03842
is: 5 1. An oral care conposition having enhanced
stability and antipl aque effectiveness which
conprises an orally acceptable vehicle containing a
conmbi nation of an enzyne, cety pyridi ni um chl ori de
and a reducing agent. 10 2. onposition of claiml
wherein the enzyne is a proteolytic enzyne. 3. The
WaRERAsiitdeans:of claim 2 wherein the proteolytic enzynme
is papain. 4. The conposition of claim3 wherein the
papain is present in the conposition at a 15 ‘

1.ComaRAlt dadd tifp @it inglenhah @ daROUity and YolWa¥Rl @hctiPéness which
the _conpositi Ao 5. EiaJ'?re %g OSItt.I on of cl.aim 1l wherein
t KETERGTHE! 811G PRECEERS YL @S CEUARRE L ipiRatiana agrenzyme, cetyl
c Ipgiridirivmivhiczide ane rgduoimpagehise is present in the
oral 20 conposition at a concentration of about 0.1
to 5.0% by weight. 7. The conposition of claim?2
2.k epmpetigoret ¢lainpl mihdtein the epiyoe isceprogofyrtiesmaymen
the conposition at a concentration of about 0.005 to
about 2% hy wejght. 25 8. The conposition of claim1l
mﬂg? EPHPOEOT Rltieinhg WhgksHt theprefeelytic puming is papaia. 9.
The conposition of -claim2 wherein the reduci ng agent
I S..amoni um sul f.at e 0. .The conposition.of claim.]
4'\@%? EPTRPLFROY %’ilfd%li“hﬁ Wilﬁ{eeh‘% Hﬁeé’aBglgé%WSW i g composition at a
c eopasititation oftbouB 0. lato aboctendYodtyi vosiglatf of aloetmibs@font 0
about 2.0% by wei ght of the conposition. 11. The
conmposition of claim1 wherein the conposition is a
5.d&he rempesstion afxlaimhk whergpodictehoymofs glictiamylasaher ei n
the conposition is a nouth rinse. 35 13. The ‘
conposition of claim1l wherein the conposition is a
6 iﬂgiwmpeémpﬂi% KeHad whiareindhe glacgamydase ippreyentin the oral

composition at a concentration of about 0.1 to 5.0% by weight.

7. The composition of claim 2 wherein the cetyl pyridinium chloride is present in the
composition at a concentration of about 0.005 to about 2% by weight.

8. The composition of claim 1 wherein the reducing agent is potassium stannate.
9. The composition of claim 2 wherein the reducing agent is ammonium sulfate.

10. The composition of claim 1 wherein the reducing agent is present in the composition at
a concentration of about 0.05 to about 2.0% by weight of the composition.

11. The composition of claim 1 wherein the composition is a dentifrice.
12. The composition of claim 1 wherein the composition is a mouth rinse.

13. The composition of claim 1 wherein the composition is a dentifrice thickened with a
cellulose polymer.

22



10

15

20

25

30

35

22 WD 2004/ 071475 PCT/ US2004/ 003842 14. The

conposition of claim 13 wherein the cellul ose pol yner
woomarbozynet hyl cel lul ose. 15. The conposi t POT/US2004/003842

claim 12 wherein the nouthrinse has a water

concentration greater 5 than about 45% by wei ght

14alThe cotifosititreotdaiposd wherrirothe cklilotelSolydher §icarboR$methyl

V"acteﬁﬁ Oggncentratl on is about 50 to about 85% by

10 17. A nethod for effecting enhanced
stablllty in an oral conposition containing enzynes

19hirgh C@Iﬁﬁ&iﬂl&?@f c9£ {VE ?n 0 MRS 'ﬂaé:Q %[ér%ggce%&atmn greater

an or accept ab cont ai ni
%2531‘11){6510/06?3"8%1%5?1‘29% cetyl pyridi n| um chl ori de
and a reducing agent and then applying t he

ohRposition.to e oral . cavi . The nmet hod of
16 TRe SRR ot IERE] SHOSRE thE vl cORiaigtoE Reoyine) to dbout 85%
1%y wWéightret hod of cIain117 wherei n proteolytic enzyne

i's papain 20. The nethod of claim 19 wherein the

apain is present in the conposition at a 20

£7o neapgthed foseifeetingrmban@dstabditsitioan ofl 0ombysitiei ghttainfng enzymes

t hﬁhlgl? ERapsidds %?epa?iﬁg a-EBﬁlgﬁﬁhglg goﬁﬁn&édadf%%)ﬁlﬁhfﬁrc%tgblg vehicle

the enzyne 1s_gluco met ho
WESPITHNgE ﬁéO@Pu@Hawf Y5 enzygep ptRlnriGiniumrhlesidg and a reducing agent

C@_I’Iﬂ(@]@dntz%‘@[ym%the?o%n@oﬁ@i@ﬁ ethedralQavRy. 0.1 to 5.0% by
wei ght. 23. The nethod of claim17 erein the enzyne

is incorporated in the conposition as an aqueous
18liBhpengthahobilaim papacreimthd egkyne dmypraselytd@n2gme The

nmet hod of claim 17 wherein the reducing agent is

otassium stannate 25. The method of claim 17 wherein
@H@Crré@h@d pigclaige h whereampmotdolyticsaunziae és 2paiiThe met hod
of claim17 wherein the reducing agent is present in
Cﬁgﬁ ngocg %éon at a 35 concentration of about 0.05
24- g hagpribodotglpisy [Gehere( e papRIn éuprpesSit i A coppositiprat 2
mebheshtiafio bpaoul 3. (wb ab&itrs.0% %y D thOEbnhSosion,
dentifrice thickened with a el | ul ose pol yner.

2004/ 071475 PCT/USZOO4/OO3842 28. The nethod of claim
211 Themeateodof ¢iaine £T vhbesethp ehyymee isigumanytasy.ret hy|
cel | ul ose:

22. The method of claim 21 wherein the glucoamylase is present in the oral composition at
a concentration of 0.1 to 5.0% by weight.

23. The method of claim 17 wherein the enzyme is incorporated in the composition as an
aqueous dispersion of a papain and glucoamylase.

24. The method of claim 17 wherein the reducing agent is potassium stannate
25. The method of claim 17 wherein the reducing agent is ammonium sulfate

26. The method of claim 17 wherein the reducing agent is present in the composition at a
concentration of about 0.05 to about 2.0% by weight of the composition.

27. The method of claim 17 wherein the composition is a dentifrice thickened with a
cellulose polymer.
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29. The nethod of claim 17 wherein. the cetyl
pyridiniumchloride is present in the 5 conposition at

wea emcensrati on of about 0.005 to about 2% bypraeiughios/003842
30. The nethod of claim 17 wherein the conposition is
a mouth rinse. 31. The nethod of claim 30 wherein the
nmout hri nse has a water concentration greater than 10

t I

25 R R B cloh 37 nerln ol VTR CBOY Bl & BB pay cetutose

about 50 to abut 85% by weight. 15 33. A nethod for

20t MEheRh&RBE 8t £191n @7 m@l%réi"x%lﬁ%ﬁfl 95/?15111 @hl% AP 23hrkdeRin the
Contalnlé}gasta rises

¢ Prpo R Ea Ao B s S0 r@%ggh?}é&/sbgd‘{%mon of
cetyl pyridiniumchloride and a reﬁu0|ng age?t or to
h ddi ng., .t X.10
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nethod of claim33 wherein the enzyme is present in

3 It hl@neﬁﬁ@cm)&( oﬁ&la %@ %&% {}@%Wﬁ %9 Htwsager mﬁh&n%ﬁ?:{;} greater than

10% by we
eﬁw %5 SgW@@b&rryl ase. 25 36. The rret hod of claim 33
wherein the reducing agent is present in the oral care

entration of about 0.05 to about
323&3% ?&éﬁ’fg e qalﬁﬁz-” fvﬁlsr%thﬁ&éo%lﬁﬂ%ﬁe&haﬁﬁ yptexicenesniyaiien of about 50
emzabmss% papeight. 30 24

33. A method for the preparation of an aqueous oral care composition containing a stable
enzyme compound which comprises first dissolving the enzyme in an aqueous solution
of cetyl pyridinium chloride and a reducing agent or to prepare a premix and then

adding the premix to the vehicle of the oral care composition.

34. The method of claim 33 wherein the enzyme is present in the premix at a
concentration of about 0.1 to about 10% by weight.

35. The method of claim 33 wherein the enzyme is glucoamylase.

36. The method of claim 33 wherein the reducing agent is present in the oral care
composition at a concentration of about 0.05 to about 3% by weight.

37. The method of claim 33 wherein the enzyme is papain.
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