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WD 2004/ 019898 PCT/ US2003/ 026578 ANTI PLAQUE ENZYME

CONTAI NI NG DUAL COVPONENT COWMPGOSI TI ON BACKGROUND OF
wWOda4/HISENTI ON 5 1. Field of the Invention ThrGI/US2003/026578

invention relates generally to oral conpositions for

enhanci ng oral hygiene, and nore particularly, to

enz WRITPIAh @ ENROMELCONTANDIE B LCOOMPONEN® TCONIPOSITION

enhanci ng anti pl aque efficacy of oral conpositions.

10 2. The Prior Art Oral conpositions such as

t oot hpastes, gels and nouth washes are designed to

| oosen and renove plaque in conjunction with a

regul ar toot hbrushing reginen. Dental plaque is 15

present to sone $AEHRKROUND HREHEINFERTIGN film on

virtually all dental surfaces. Tt 1s a byproduct of

m crobial growth, and conprises a dense m crobi al
1. Fielkbof thehsiestiong of a mass of m croorgani sns enbedded

in a polysaccharide matri x. Plaque itself adheres

firmy to. dental . surfaces and.is_renpved only w.th
ThigiEnto R EvaReEHY L oAr g tiass SraPRemHpT fispgy and more
parliEU1 L0, &6 enAynR0téhtdiAiRe duyl doafpohsm c@ﬁlfpbaaoﬁmk Bnifutin@@htiplaque

after it is renoved. Plaque 20 may formon any part of
efficary ef omlicompesitiens; and is found particularly at the

gingival margin, in cracks in the enanel , and on the

surface of dental cal culus. The danger associated with

: tion of plague on the teeth lies in the
2'?@%%%%%§Eof pl aque to build up and eventually produce
inaivi.tis, periodontitis and other types af .

Ol e itptiordisoBf e QPAgs. ferf i BoUBodstP e drrignegg toosen and
ren®®@8phlque tl edtljuiRtio”Rwithta re lkﬂ’tﬁ@i&hbfu@hihﬁ €egiinkn.t Dental plaque is

i ncorporate antimcrobi al agents such as netal salts

prepaft fupmglegsteaiibt iorattadila on vitually aH deuis! surtaees: deisian
ol SRR 05 O e D3 B AFEAL BB s ln o s s
of mivcanrgan sweembaidehin opaysacdrapds ntairon RlaquedrseHndkerthfirmly to
cerf B o8 e ROl By §° G50 BhuBF B Srobhn FEEA Bhshhg
regfBRHD Q&Ibﬁeb%?pl‘ﬁ@&&ﬁgi@ly&@%s Qh thdWoBfhf F@cdMftd? itlk 3 ed. Plaque
formation and bacterial adhesion to tooth surfaces as
mayifogal esany Hart afighexosthaugae, and Bdound/martiilarhuat Hggingival margin,

inc ac%g@ @’éénérgg'lé %\Bé ég ;1the4 %l}l'ﬁa%i Z)ggesntéll’céﬁcégugl g‘g% _ﬁar?gse§ as%gc::l‘l;ated with
the 5(’)r&ﬂa91’oﬁ of i)lam BOMSLQUIBESN Iﬂ’EEWehﬁ'éIQQ’Bf ﬁﬁéﬁg ® build up and

eventually produce gingivitis, periodontitis and other types of periodontal disease, as well

as dental caries and dental calculus.

It is known to the art to incorporate antimicrobial agents such as metal salts including
stannous salts such as stannous fluoride 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 in oral compositions which disrupt or interfere with plaque formation and
bacterial adhesion to tooth surfaces as disclosed in US 2,527,686; 3,991,177; 3,194,738;
4,082,841;4,115,546; 4,140,759; 4,152,418, 4,986,981; 5,000,939; 5,370,831; 5,431,903;
5,537,856; 5,849,271.
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A probl em encountered with the use of enzynes in oral
care conpositions is that often the enzyne of choice

w0 200a0198gonpati ble with nmetal salts and surface@nus2003/026578
such as anionic surfactants as these agents facilitate
denaturing of the enzynme and | oss of activity. 5
A prodYMBYcddntel&dEw VNI OReddyeheR e 6@NEark BYRPSLdi@shsii§ that often the
based upon the discovery that in a dual conponent

enzy@gof hqieeis nebeginpaible with sefrd paltseing sndatents suohtas fapiopis

s GERERETk Mol B SRREOF IS SR 9P SICHT™

with the enzyne, the 10 conponents unexpectedly

provi de i nproved anti pl aque efficacy when the
conponents are nMAAMMARY OROTHE INVENIONNg use in tooth
br ushi ng as the antiplaque activity of the enzyne and

I h d of
I o
conppmvd dé&tparattéy haused dcnttfucmqmpvglenthen whihghacpraponents contam an

enz fn% L E@ L QRLHACRASH ﬂlbﬁfssaﬂfno%ﬁl'l}y ﬁc@rﬂﬁ%ﬁﬁé witfl@hd Mgﬁllg,la}gF e

|ng prop ertles of tdnnous salts usin
namﬁ@tﬁ BReXngeleiymreide lmmevqﬁeawwaﬂp%@f 585 hyherbip cpmpenents are

mixell an8 epabiate uunﬁg)u@aﬂ toctiP BRIGRIAS b S tHeQRtiplafiid §tidTty of the enzyme
andgﬁe %tﬁé{ tme{igu {S‘ suc(g fa“\?ﬁ stannous salt and
8§ ROFABFT JUT PR ORPSE YD UG PPt he netal salt

wher eupon conbi nation of the conponents during use
In aglégﬁ% ?i’é{ﬁ‘t r’ﬁg g%séxggré\f‘eﬁggﬁ’ | h%?éﬁg g?&ﬁétie‘aaac%éeéﬁ'op lP<§’H:‘omblnmg the
Plagieadisrupitonspioperties efrieifeenZpEsCrRIdthE OhqeF mhﬂatmgzmm@of
starﬁml%mg al dhaf finpUneRadeatifRB, e d&hﬁfng@ﬁélhé Ebrﬁﬁnsed of

osition of the present invention the enzy
Sepﬁrﬁt QUSSE cCaFPANentiLEoLaiRige an aﬁ@né]o‘ﬁlﬁ'iah%f’ét ﬁ“ﬁh éhéStan""“S salt
and(‘zml’&n@yrﬁ@ ho%ﬁalliyﬁnaﬁmﬁhate&vmﬁmﬁ @ieeal tsalt fhereupén estAbination of the
nt._dent ent s e, . ..

conRIRRT BiHiod B A e bl DnFRT e oeauaf S eiagifican
redyatiopan themesyitgof thh atanadys salt onenzliymlef of t he

concentration of any particular ingredient wthin

ei t her conponent will be present vvhen t he conponents

are conbi AMESCRIRTIONOY FHE PREFERK LMBODIAMENTS
brushing. Both conponents are preferably 30 fornulated
have .si ySi ical characteristics, so t
In t@%\BfeBﬁfﬁB%‘h&w‘k’ B%C‘”EI?‘}?H}OP SRS URFSF VRO ‘E‘e Fﬁzyf‘rFeand

antidecter  angil adie treay e rcethbaed imbse daympotietitsin Bepal@® components of

the SRR Shy ARREs o Do urF B, PRTathy Ry F
appDENMREY cgEalCONBIONENTorEARSy peethat about one-half of the concentration of any
particular ingredient within either component will be present when the components are

combined and applied to the teeth, as by brushing. Both components are preferably
formulated to have similar physical characteristics, so that the two components may be
simultaneously delivered in the desired predetermined amounts by extrusion when

separately housed in a multicompartmented tube or pump device.



10

15

20

25

30

The enzynes useful in the practice of the present
i nvention include enzynes extracted from 5 natura
wo eadi1gspOduct s such as wel | - known protei n SUbBCEOSES3/026578
within the class of proteases, which breakdown or
hydrol yze proteins. The proteol ytic enzynes are
obt ai ned from natural sources or by the action of
m croorgani sms having a nitrogen source and a carbon
sour ce. Exanpl es HIRSHIENIGFR VIPONENTuUsef ul in the
E Eractlce of the present invention include the
all'y occurring enzymes papain (from papaya),
Thd¥mgRkaiderdlfih OB frhdirapptR)prestht 1ﬂ$eﬂbﬁ)|n|mcﬂ§d69@1rzymes extracted from
prot eases such as ch{nntryp5|n Addi ti onal enz

natgrakfryig eroduets suehhs well-kngwiseroteppistanesst et eher %Fﬁpf Proteases,
i f |

oAbl 70 lar, BIRNE Syt bOE R B e rom

natyra es@intes ion g titei aotiomofimicsodr gaisrpolnairegia hitropéresomre andarombon

15 |t|on of the resen ention ip.an a
sougE. ABIPIS.0f Proscal M A2 Eioh Y R HFPrasiie op HEmEeagRi g vention
incRBOHe angallPo@fite &) %Iays ;ys@hﬁftrmnﬁp@a HapBie] AR UM pRRapple),
activity of” 150 to 90 units per Y gram as
as il e setine praigaseshaichvis ghyoiabypsia s é5dd¢@§al @fzymhsamslua@l figin and
dc§%¥yer Goup (see J. Biol. Chem, vol. 121, pages
745). 20 Enzymes whi ch nay beneficially be used in
conbi nation with the proteolytic enzynes include

carbohydrases such as gl ucoanyl ase, pha- any
Papgin ehtaingd e thejaylky Toiee! G Bapaya st a%tée pqu?ﬂmwn&me preferred
for luéef’fﬂ%ﬁes % thd éEhgt HVQ an988 fcb ok‘dt&?ﬁl Pgﬂ care
pancrea | pase. uco nyl ase Is arifying
cor@qsilmamﬂtlwsmemt iyprtiagi ihlan anmugteuf abputd). hto atious 1@ by meeight and

prefr b bl P S 3P B e B apei e 6 Bl 130 10 500

unif| pee Aslilgraph hOQSSaHRAT byd@s Mﬂﬂ"@lop neshyClesObf thé/Bsddle Sawyer Group
inventi.on conprises about 0.01 to 10 % of the

(seehiioh Ghems &ol. 12hepageh¥e’4Mzyne is derived froma
select strain of Aspergillus niger. The enzyne has
maxi mum | i polytic activity at pH 5.0 to 7.0 when
Engafa ydiichiinb i beeificrally bt isedlih @ombizpatien itk tﬂa?ﬂr,o%@ticiepaﬁﬁes
units per, gram Anong t he ca%@ghydr se usefg H
inclyde 6@88‘?}3@@35\% fyeheag |g§J°P?'F%1ﬁifﬁ PR & %i‘l”f:’i‘ﬂ%?e and
muBSsecOBhRase THA fpSses g@c’ﬁtars é&@,‘égasfﬂéﬁﬂﬁ@éﬁld pAikreatic lipase.
20047019898 PCT/ US2003/ % nzymes such
proteolytlc enzynes are |ncluded in the first
dentifrice co ent of thgm?gfgsent i nvention

O Glaiate 56 i o Do oo et B EREGR1 LT HELY Ml iflenzyme can

hy@61§zdbh @ietdtpha-Dahe dlucbsidic beanak points2itdlile ¥php Y. dgllEI:OSldlc bonds
Addi ti onal exargpl es of enzynes which can be use
e

of glpgosplraligopacehasides. rﬂawmr@@@h@f thisvByantign compeisasabow el to 10 %
of tg(‘gé%} QP/ [ A2§ Sa%ﬁﬁlpgs%;égg%ﬁgg "RAYLAi6m LRIRE afa 85 Kspergillus

ase an
niger. The enzyme has maximum lipolytic activity at pH 5.0 to 7.0 when assayed with olive

oil. The enzyme has 120,000 lipase units per gram. Among the carbohydrases useful in
accordance with this invention are glucoamylase, alpha and beta-amylase, dextranase and

mutanase.
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and |i pases such as plant |ipase, gastric |ipase ,
pancreatic |ipase, pectinase, tannase |ysozyne and

WG esoisnessps ot eases. 10 The |ipase enzyne i s derPePUSIN®HM6578
a select strain of Aspergillus niger, exhibiting
random cleaving of the 1,3 positions of fats and

Enzyimes sudfhas protzglygc besymesarenuotedial tiid ficst dertifuitd yoraoneptdf the

5.0.to 7.0 when assayed.with ive oil. The enzyne ha
pregEnt iy Bt A T ART It oo uR B o Tk SO% P wERBY g, pipderably
abolin@.2ltb P& 20Ry Weighficl uded in the dentifrice

conposition at” a concentration of about 0.010 to about
5.0% by wei ght and preferably about 0.02 to about 15

g Bl A SHE0E Lt A DERE ST renion

inclede bihescatbattydrases shah naslphsamyles bbaveen e nddxuiahise @8d mutanase
from Aspergi | | LiS ni ger .apd Aspergillus allianceus and
and.|inasqs SBPL pS TIALipasth $RREF RIS - BANCEERFATIase, RERSASG Gnnase
lyséhyRen@kedRSroRies 00t h surface. Further exanples of
enzynes whi ch can be used in the practice of the
present invention include |ysozyne, derived from egg
i whi ch .cont.ains asi.ngl.e | ypeptide chain..
et eniiea g RO S PR f Rt B Rl Rbhuing rapcom
cleav@niggdftth®1,3 pbsifiohs cletats@na oild e 28z @A NAEMSaMuBX Nt activity at
anti bacterial properties by facilitating the o
PH PP diQ when aspaysd pyiyolive oeleﬁe engymedag p apapyrgd agtivity of 120,000

ipe} AT REanE e AR (€ e MR endrrib somposiion at
conperdag oy bf dbogt 0.OOG emaboet 5.0/ ihweightvindpreferabbeationn0.02 to about
0.1 %r boh%id‘;]at es are polynmerized to formthe cell wall
. (g A%WE8Nari de. Additional |y, pectinase, an enzyne
that 1is present in nost plant species facilitates the
hydrol ysis of the pol ysaccharide pectin into 30 sugars
Thegieseqed efdennasmenzyaeicdn befurdgnbensficishincacititajingéhe breakdown of

ut i | i.zed he breakgo of . compl ex
eneiflel AT A E LS eI Rom A B errang
Aspeglgiltasmlliincelsumdses mRfulah e hybiolyssast thrhifd) RnPwaed dis16fthe
bhe resent invention. 4 WO 2004/019898
oot EYTTR89 003/ 026578 Enzyme Stabilizing Agents \When
enzynes are included in a dentifrice conponent of the
present invention, ingredients which stabilize
Furdeyenapmpldsof anzjemdsivwhiclceandrevisedimtbe practige afl the ptesent invention
. Jncluded in the 5 conponent . .These.stabil.izers protect
inct S5 e b B RSCHE B IO b REbBrIe sGsin
croséfiniedd byERyulBs i @SBdHds havih B8 nfvl@dul: (e ot 1 9800 BAIHIN The
addi tion as antiplaque agents or as inpurities, which

enzyfae aan §xgit anbibacteniad ppIRsPEs by tfycilitgtinghgthyde! ysireofdecterial cell
walﬁicieedvfﬁ% tl‘ié@ly@d@ﬂgﬁond between carbon number 1 of N-acetylmuramic acid and
carbon number 4 of N-acetyl-D-glucosamine, which in vivo, these two carbohydrates are
polymerized to form the cell wall polysaccharide. Additionally, pectinase, an enzyme that
is present in most plant species facilitates the hydrolysis of the polysaccharide pectin into
sugars and galacturonic acid. Glucanase, which may be utilized to catalyze the breakdown
of complex carbohydrates to glucans and the hydrolysis of beta glucan to glucose may also

be used in the practice of the present invention.
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Agents stabilizing enzynmes agai nst oxidation useful in

the practice of the present invention include sodium
wheewhiagsse, netal gall ates, sodium stannate, PCT/US2003/026578

3,5,-di-tert-butyl-4 10 hydroxytol uene (BHT), Vitamn

E, Vitam n E acetate and ascorbic acid at

concentrations between about 0.03 to about 1.5%

pr eferably between about 0.05 and about 0.75%

in ing agents of nono and di charged
t r a

ngégtérnggl'h% aE?n ﬁ%{/u?%% rgglri) aﬁgéeocddnﬁ{qneltnt dfg}?é a%?&?ltc‘m@ﬁtﬁ)n ﬂ%redlents
whicht stabdlizetencyraes id aatedtififse :enqimminegxlt umg Akt de amrrludﬂym e

i ncorporated in the dentifrice nent a
corafieahy PiRes tbINe™ S Uy e RBBEC R By bRERHinepefal ons
whith&h&) @@ﬁ%seﬁi?ﬁ%ﬁ@ Bra@@&Hf)os@tic;rl thugh QH&an adarftplaq8la@iHts or as

Certdin antibacterial netal salts, such as stannous
impuysities.evkigh am% lcmalh_lase lha\péon@nswpedee@tmy theactiyesite pblm@nzyme.
Adhla SFpSPIRSR S el UG TRRI 1 BERESRCHIRY p¥ent invention

inchaletsadinitgseficy el gathess, silidh siagitats B3ah)iditert-batybdent s
of the type dlsclosed above_ are present in the

hydranypkend Rbmygaeim E. Yiemisdt acstatanduseenbicserd & cpgeepfgtions
betWebS hb Uto'3ft5 bt qgﬁg,gﬂ&@fab@fbehb&n%ﬁt?@% YS9l 9'75%

general l'y conprise about to about 5.0% and
preferably about 0.5 to about 3% by wei ght of an

| udj t er .sol ubl .
Adlion g e it e CGarbid GRgHE s i ociom
tripolyphoéphafthd teisbdiamhl Rid dpho§1§mm eth§leh® BiahBhERELNSiS atil Snd
such as stannous fl uori , Sstannous chl ori de,
sodiuraghiseaatp Bod panbe incornomiedn the denitfacaermpanghins @gsoncentration

ot . B?tu?abcﬁ %ﬂﬁ}@ﬁgh%ﬁ ‘i‘@fe faBlyt ﬂ%ﬁyé’ég BO&IET (£ bout 0.5% by

annous Sa prepara |fr I ces
weantalnlng stannous salts such as SnF2, the
dentifrice contains about 0.30 to about 1.5% by wei ght
SnF2 and preferably 0.4 to 1.3%by weight. Additiona

Ceﬁﬁlﬂréﬂﬁ’ya%te?ﬁl fretaP AR, @=h 36 SERRIR i Rl Y halStheRBectedly
ded to inprove the stability of the stannous

beernl fomnd wWebeg@htpstibl® vathstnapmesiandahérefarel elay be nrm@mmi@dd imthe first
dng V\D 2004/ 0 9898 PCT/ USZ%OB/}%ZGS?t ient the t
enkif %"éﬁR"“ﬁ? Rl eSS A N T ‘°P 5*6‘8 2 aée%‘st‘% ©type
disclosed abbvd Yeelpyeserr if e @wntfri@reefpoadity about 0.3 to

about 1.0% by weight. Metal Stabilizing Agents 5

Pol ycar boxylic food grade organi c acid conpounds may
Anﬁpabgﬁg[pﬁhﬂ%sgsin the first dentifrice conponent to
cterial nmetal salts such as stannous
Ths fitst gertifricooontiminenrofttiee pmsamlt inventiatia rga:haral&mbrmpme' d bf/ebout 0.1
i.ons I SC d.in
to about 5.0% an% pretJeraEiey about (%J ? to gbout g%'\g)y weight o% an anilbactenal metal salt
including water soluble salts such as zinc citrate, zinc gluconate, copper sulfate and
particularly stannous ion releasing salts such as stannous fluoride, stannous chloride,
stannous phosphate, stannous citrate and stannous gluconate. Stannous fluoride is the
preferred stannous salt. In the preparation of dentifrices containing stannous salts such as
SnF2, the dentifrice contains about 0.30 to about 1.5% by weight SnF2 and preferably 0.4
to 1.3% by weight. Additional stannous salts such as stannous chloride may also be added

to improve the stability of the stannous fluoride salts. The stannous chloride is included in
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herein incorporated by reference. 10 The term "organic

acid conpound" includes within its neaning the free
waceod/omsgt s water soluble salt and is i ncor ppCBUSZNOB/0R6578

the first dentifrice conmponent in the range of from

about 0.01 to about 10% by weight and preferably from

the %@1‘&%09 cOmpheRPRAULcornbvti¥RindhE rangSdt D3R @b&It A% By weight and
aci d conpounds useful in the practlce of the present

prefenatdy ebham Oi3riolabeiet 1105 ppweightboxyl i ¢ food grade organic

acids such as citric acid, lactic acid, tartaric acid,

gl uconi ¢ acid, succinic acid, mal i c acid, fumaric acid
Metm(!stﬁlhﬁizirng@eﬁts soluble salts such as the alkali

salts i1 ncluding sodi um or, potassiumcitrat 3r“

Polwabwls foqshgradesorgrrIC peld camROUTSIS TRy e RGP atpd iR
dert¥ddd GEM S BlaBilive RitfHaBR rikiSREtaf Q1P S EMHs ’tahASusld dﬁf@ to

as we as the second dentifrice conponent of
oxlpatemen tindohbdmgtaroic inddhadiye alonatae displeserbin WHRatant e g, ¥/ 8,293,
h antt g ? The hunectant is preferably

er‘@‘l“)}’&“é’rr?(?fa ed BY BB wy1 i t ol , and/or propyl ene gl ycol

of nolecular weight in the range of 200 to 1, 000;

but, other humectants and m xtures thereof may also 25
Theysrma ypiesyie dcidTemprun dielHdesuifi s Meeniss tl%fyfﬁ%am gr its water
soh‘itﬁé @Al?arﬁﬂg %co& %ﬁe@ﬂQHé i YR WL neﬁﬁf in't raﬂg@!)f from about

. erence ereto to sorbitol re

0. 011 Itreabmlt 0%y weightaad pyeferablydrom abhduy Odvaiaba| 5§ by waight.

70% aqueous solution. Water is present typically in

anount of at |east about 10% by 30 weight, and
SuigPNEsBhhiY a&QQHﬁlpgéﬂs %sgfg%nklﬁe ?ﬁblﬁ)&t of @he pregentivehtidn iBElude

conponent. Water enplo in reparation of
polyearpaxytic maq/grgd,n Qramea@dmucb @ﬁp’é@‘F aqué»dgcts:w@m gartaric acid,

glu?%ﬁ P(flaj Sélgcmlfﬁ.gs emél ' %Celg rpgn 1% agﬁt ir de%]f%olul%le salts such as

the WiaBmetWhEaR HlincRidagdediup uxspdti”saiunv\htrﬁth and sd)dltmhaﬂlpoadsmm
with other materials such as with sorbitol. 6 WO

lactatgn4/ 019898 PCT/ US2003/ 026578 Noni oni ¢ Surfactant's
Concentrations of ionic surfactants conventionally
used in the preparation of dentifrice conpositions

DentifricedVeliclel y conpatible with certain classes and

Orillypazsemible nehicies useddo preparepla first xewelhay tire sexontl albmiifrige
first corrponent of the dentifrice conmposition of

corppeaeahe! the RIPST IHINUINHIF KA 8 Wf@ei%ﬁ?@me&wq%q%m therein.
Thé"hﬁrﬂe&ﬁﬁxwf&z{@ glry@érﬁlr 3itb¥olug Gistof, anpﬁleﬁ%ggeﬁ@@yccfl'df #lolecular

dentifrice conp At when an enzyne i s conbi ned
weight arthée bage of 2@0 tonteQQR); beta Iother htunctctams andsmixtyresithergf may also

be ﬁrBBfogﬁc} dﬁ?et flllInIiCC Ant SHOBIE 1on typlcaEHWOt%f's a% uty! fo a%%llﬁo% by weight

of the oral composition.

Reference hereto to sorbitol refers to the material typically commercially available as a
70% aqueous solution. Water is present typically in amount of at least about 10% by
weight, and generally about 25 to 70% by weight of the dentifrice component. Water
employed in the preparation of commercially suitable oral compositions should preferably
be deionized and free of organic impurities. These amounts of water include the free water

which is added plus that which is introduced with other materials such as with sorbitol.
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surfactants include nonani oni c pol yoxyet hyl ene

surfactants such as Pol yoxanmer 407, 10 Steareth 30,
weodpmorsbat e 20, and PEG 40 castor oil (oxyet hp¢BUST03/026578

hydr ogenat ed castor oil) and anphoteric surfactants

such as cocam opropyl betaine (tegobaine) and

cocam dopropyl betaine lauryl glucoside condensation

products of ethylene oxide with various hydrogen
NonienicSwifagiantsrpounds that are reactive therewi th and
Conreguizatians @f hyndosysfactants comeantiondlly. used in & ippapatation ohd¢niigrice

bout 12 20 car.bo V\,hl ch onde sat.ion

confosfies ereyt fTRaARRR S AR A AR of R, To
prepart Yoy cemeiniip farbi @smposientidf &g dbﬂﬂdﬁi&%@hﬂp@ﬁltlon of the present

products of polxzigthylene oxide) with fatg¥ ac

mvgrg?qnyn%ﬂlg@ﬁ gugact wnpéiﬁp@églﬂhwymeﬁgqe prefgraply used to prepare the
firsg%,rgi @esz%ogﬁ{bggl\g' \Llfkn%%g%' un?%%cg?(‘dbﬂ%gsgr ) gf’é%ﬁﬁ&@ﬁéﬁﬁlﬁal salt

sucPlasin orangouklt, 1ﬁ>rtlma‘ dmmtibttesonfpastranEsamples uﬁsnable nonionic

sorf iR s ranops R Yor PO R et T Gapes 497
SteRBIHRE PoBBodRRWD, thdPPRG-46.-cadfotyil 18X ?'&h&latem@ﬂrdgeﬁdtéﬂi‘@astor oil)

are not present in the first dentifrice onent
and; aspphotesigrsuefeetants guqbtaspn@amlypr@palrmwem]e@g@bm@) &1 c@samidopropyl

bet{lﬁé ?atklgg gnl{%f)?ﬂg g&{degﬁgoﬁrgy%dgg%)y gﬁ'x?le}xg okl gg Wheval&lgﬁs hydrogen

icé Cco
conpeﬁmmgbampomndafthﬂafaneﬁmve checompdoaeitisye ddngt hydofphebierhains (e.g.,
i nvention abrasives which [%21)1/ be used to pr equé_‘e bot h
Seb FBrice

aliphati¢ chainsQf abgptidrat0saben pinmisy iich goRsdsazation @

(ﬂet%x&;ﬂ&s")%ﬁém dkéb\hﬁfgﬁo@%xy&ﬁk WA mdidiieS AudPiBnd&ation
such as preci pi tated silicas avi ng a nean partl cle

producteobypoly feth derebaxide) 20thrfiatty acids, faitycdicawlsz Ettyemidesiapd other

TRy e A B
Plu%‘fé@ﬁﬁteﬁgls@% MPR@OniI Y. SPreferefl sWMRtard RERd&a CoRRARNtion in the
useful dentifrice abrasives include sodium

dentriti eptoomgolidioe of petwasts ahout 2ee alpsiub $ QFedtyeveight andipedfenably between

hat di hydrated dical ci um phosphate,..a i.aum
abBf §300 P b ML VI AR B IO RRRR P Ui 3| TR
conipdniefie hSc surRic@hisaIf $he t9pe GRAINTINOSItaBOS ad Ratigofier désdBed may be
2004/ 019898 PCT/ US2003/ 026578 Preferred abrasive

usegi@ Breparedhe Sest dentiffica qoapoPeRtt i ce of the preparation of
the dentifrice conponents in accordance with the
present invention include silica gels and precipitated

Abgasiveshous silica having an oil absor ption val ue of

ess than 100cc/100g silica eferabl in the .
In (&, 54108 PbSHUTRRR CAREETEDBEE §rFBE e eaAn Apityes Which may
be ULA% EnQ:QQreon'tH &t fdR&DMpofddtd Siatﬁe aﬁﬁ BRIpbRé Abntifrice of the

particles having an average particle size ranging from

presdmd intvedtion imclyds silica abrasives such as precipitated silicas having a mean particle
size of up to about 20 microns, such as Zeodent 115, marketed by J.M. Huber Chemicals
Division, Havre de Grace, Maryland 21078, or Sylodent 783 marketed by Davison
Chemical Division of W.R. Grace & Company. Other useful dentifrice abrasives include
sodium metaphosphate, potassium metaphosphate, tricalcium phosphate, dihydrated
dicalcium phosphate, aluminum silicate, calcined alumina, bentonite or other siliceous

materials, or combinations thereof.
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to about 12 mcrons, and nore preferably between about

5 to about 10 mcrons and a pH range from4 to 10
wee@horaby 6 to 9 when neasured as a 5% by weP@hS2003/026578

slurry. 10 G| absorption values are neasured using

the ASTM Rub- Qut Met hod D281. The low oil absorption

silica abrasive is present in the dentifrice

conposi tions of the present invention at a
Prefanred ahrasive imaterils egsBilin thepsacsipoof the @%plasﬂtlwé oy e dgnfrice

f b %

corffeiefs BFactoRBR wiR cle bRt byt i eond hanfifbipianed
ambﬂpﬁolnrs?ﬂfi‘daj maeingfantdileabpsrpaemtalué ofviess tham 1@0ce/ 198y kidicednd

T RATE  T e T
sﬂlgzik?apégcol@cig?gﬁ%le@ﬁ&l% a@i‘ég% p%ftlc'lé@ze ﬁhgﬁ%'f%@n hl§ou@3 microns

'l ca conposed of particles of
to @puu k?antmmsngmchmmmmfembm @tweencafbomg‘i)/sd@bourel(gmcrons and a pH

ranft o B1A0 eI ROt fnd whr PePllea B SR aAT

silica and is a preferred exanpl e of a low oil
absorption silica abrasive useful in the practice o

Oilraheorpliqis etesi ans Bisesuant usgshel 8T RUE@%WB%P%I oThe low oil
K
absB %.Og rS]§ :a%raélgg ?g;é{k&ﬂt @HE& gés}{l:]l? AY oii,(\)/ﬁg é{fﬂ& present invention
at almMCtmtlatlon ngja{t&xﬂt Bid sbauamo%l’uylwaﬂg}t abd prederebly 2boutdtO to about 30%
ted to, thickening agents, a source of fluoride
byWBﬁ a flavoring agent, antitartar and col oring
agents Thi ckeni ng Agents Thi ckeni ng agents used in
the preparation of the dentifrice conponents of the
Loy rodsaémrpu@osﬂlm/@mltﬂs partishlady useftlinghe prsgtiepafithepregent
mvgllgt 031/1 a"fmd o d un%gf thN?rtad%hés sé?'% logenQWArB avison Chemical
Keter's suc 0Se Or carrageenans
Divagién QDWDRI Gbice S hBeltimorg MD 2'“203: Iﬂgfﬂt&feﬂt MWA bThis silica

wi.th enzynes such as proteolytic en
SbrRSire e R Ao SRR & OFCIen OO el WA T e wiontent

o 524 BB 504 FORTNEE T ok A1 00K 1RANH o
absorpoiog afi lass tHa'n G'Bemfw(g dfrsticaded amxvrpfmqé esamhpleaf a low oil

nction as. thi.ckenin ts and
absPﬁ’é’loﬂdﬁlcaa aB’lva HFC% ]ilfllﬂ&ea%ra 559 Sﬁ??d%reseg{/lé‘l% % under
the trade desi gnation Cab-o- SI| manuf act ured by Cabot
Corporation and distributed by Lenape Chem cal, Bound
Theﬁmﬁncmmpmméyf the PERSER{tiNMEHLOR EPheAntan aH@a@W of

optgarglgmggﬂ%ld% \fﬁssdeggb/baeid'_lﬁ)\é&% qgchqrﬁl%ggl 1l¥€rr g:r%gc FL%’C but are

notDrivikeRl torthttkeMﬁgiag@tsafaeoﬁoe phfil@drideripnsBa lfkav onbrgeageMDantitartar and

21203. O her
coloring agents.

Thickening Agents
Thickening agents used in the preparation of the dentifrice components of the present

invention include natural and synthetic gums and colloids. Not all naturally occurring
polymer thickeners (such as cellulose or carrageenans) are compatible with enzymes.
Thickeners compatible with enzymes such as proteolytic enzymes, include xanthan gum,

polyglycols of varying molecular weights sold under the tradename Polyox and
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I norgani c thickeners include natural and synthetic

clays, lithiummgnesiumsilicate (Laponite) and
woR@aesisesn al um num silicate (Veegun). 10 The PCT/US2003/026578

thi ckening agent is present in the dentifrice

conposition in anounts of about 0.1 to about 10% by
pol?’;ﬁhﬁ@ﬂe 1pdotf €6 ?hﬁ{blahﬂiﬂgan@: thidkenc2pRidludé aﬂ%‘[h‘}bu‘d\@lﬂl.mt

| uori e and Qther Active Agents The oral compositio

congoungewpich Senetion ae Brickeaingrragntapabinelyde solipidal sdicae eorerounds
avaflth?iQ Lhdle thPPRe esx{gflrghgnl CRLLGe fﬂ%ﬁ’f\ébl% a’:@{%?@% Horatfbh and

antrcaries agen amount sufticient to supply Tbout
disiZibutef pnlLicoage, (Cl(b@rumianindemok i Nkaw ilcm‘@/, Zeatenn tbLitem J.M. Huber

i norgani.c flyori aIt l e al i.
Chegaieal Lawion, Hpwp d 61 @Iﬁﬁrf@%@?é 4 Bireal S dupiapte from
DaWidrCOheial ORI &1 W rwerace CHpYHREn, B AG8Bte, MD bIE03. Other

conposi tion are sodiumfluoride, potassium fluoride,
inorgadicuhickdnerrdnelil¢ naarabandsyyathgte aleys, llith pBphegnesismesilicate

um f1 rasihi well as tin 20
(Lag’?rﬂg%hn ma %eﬁ%:mglél S %Iﬁrsrolﬁgtgkl uérﬁrrcha'e and st annous
chl oride. Sodiumfluoride or MFP is preferred In

addition to fluoride conpounds, there nay als E
Thg rhtqke@rea ageit {sressnhIn the ATETIes cmapasttiong R émﬁr"été@ gbout 0.1 to
t osphate
AR R B S SR St e e
pyrophosphate salts such as Na4P207, K4P207,
and K2H2P207, polyphosphates such

: Ve AZENLS, ot e, sodr m hexanet a
The el o i B eaee! B B SR & AP BR SE B ons or
ﬂucﬁﬁfc" BH8Vidink| ORIpBROA SRRk Saric RESHR iPithbl s hficich® &N ¥uppBiaBout 25
i ncl'uded in the dentifrice conposition at a
ppro én& 860 ppmroérﬁluoﬂdeatmaancrmpbldabmangﬂxﬁlmndﬁealjmsucm soluble

S s

enzhie§ breﬁe’:ﬂﬁ ibghelcoMpoiltien ke sbdifh fyoride] gorissivim flh@nde sodium
dentifrice conposition. Such useful antibacteri al

ﬂu%rgeh@age,.saélpgur@owemqsarrﬁt%ﬂ\éﬁn paBtoniy flugipstlicate gasysll as tin
&ﬁo% Irid%BmABus ML, FoRiA ARG or MFP i
flu gﬁg§%§mg Eend%gc conpod”ﬁm? sucﬁ es halogenratedls
preﬂerrmkienyl et her s such as Tricl osan
(2,4,4" -trichloro-2'-hydroxydi phenyl ether). Flavor 5
The dentifrice conponents of the present invention may
In zfl‘fdﬁfbnqg Auskide &)Ii‘l[l)(ﬁl\{lag itRde A9 AIso be MR theAdBINdotnpositions of
are used in the practice of the present
themm;sgnttmmmlpm:mmm@“wé agenis sush as pyrophosphate salts including dialkali or

tetraalkali metal pyrophosphate salts such as NagP207, K4P207, Na2K2P207,

NapH7P207 and K2H2P207, polyphosphates such as sodium tripolyphosphate, sodium
hexametaphosphate and cyclic phosphates such as sodium tripolyphosphate sodium
trimetaphosphate. These antitartar agents are included in the dentifrice composition at a

concentration of about 1 to about 5% 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 dentifrice

composition. Such useful antibacterial agents include non-cationic antibacterial agents
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oils as well as various flavoring al dehydes, al cohols,
and simlar materials. Exanples of the essential oils
WO p@HOtBs90i | s of spearm nt, pepperm nt, W nterBCEER2003/026578
sassafras, clove, sage, eucalyptus, marjoram
ci nnanon, lenon, linme, grapefruit, and orange. Also

whi¢h @felBaséd 6n émbnasr sibiEn6Id SonfSourB) ishie as Haddgénmed diphenyl

anet hol e. these, the mpst commonly enpl oyed are
ethegp puchgl Tsichsen (A.he -tichlospazhrdraxydinheayketherdr i ng agent
Is incorporated in the oral conposition at a
concentration of about 0.1 to about 5% by wei ght and
Flapoef erabl y about 0.5 to about 1.5% by wei ght. 15 O her
Thd de@itieibedirpoaits oilthe pickent ineheon alag alkayolain a flavoring agent.
incorporated in this conponent of the dual co nent )
Flayring agents avhighrpre gesddn thegiadiceiod él}esxzre%@ﬂvggloagg%gg% ¢hgntial
oilsHs e &valtbid ﬂ%{}‘oﬁg & 3&1@5‘}&8, A4hBIs2end INALCYERHBRT BXhlBles of
cal ci um peroxi de a urea peroxi de; preservatives;
the sssent¢ad s jinchde ofl® o spearmiph yepperminsowmdksgreFhesgssafras, clove, sage,

djti wh i qi
oSG i AFSERRIR o, S et e s

chefIBAsSm¥tthél eatonROindSatREodN tOBthbse, & \nedss ebnimadhiyamiiployed are
_the properties and characteristics desired. SECOND
OilsT FPIRINaE AnbRANENY 25 The vehicle of the second
dentifrice conmponent is fornulated to have a
conposition simlar to the vehicle of the first
Thed@avtorihg iagent cxinmpaperated is thet draltt compositionaomeaticentratidn df@bout 0.1

f st anti al ival en heol ogi £s, whi.ch w ||
o 350y OF MG SMOBeLHRIKARHIONS § BT P HIABIEs om a
container in which the conponents are separately
housed. In order to maintain that the physical
Othexdngradigritst i cs of the second conponent have
Varitnsaitloey incad riaBOmpy bpimcoipestalinghiaaoingbhent efythe/diad pompenent

crb B R, SISO B

hyd?&deR PersXidO bl &l g&&ié@hﬂlﬁﬁ@ﬁper&ﬂd%r@&%tﬁéﬁ 88&%ones; and

PCT/ US2003/ 026578 The water and hunectant conprise

chlereghyll epmppupes- t These additives, whebprgseabrive Mepperaeshisshedentifrice
t ' f er. i 50
coriieity 38 e WbsehinBérfiof i Anbut Whchito ncp posRlriEfy adyersely affect
the pRopetties and ehaaqudrivyiesldesiieé. hunmect ant content is
generally in the range 5 of about 30%to about 70% by
wei ght and preferably about 40 to about 65% by wei ght.

the water cont cOND DENTRIERTMPONRPPUt 5 to about

40% by wei ght an er apl y 0 abou 30% by
Theveshigi¢ of the second dentifrice component is formulated to have a composition similar
to the vehicle of the first dentifrice component, so that two components will be of
substantially equivalent rheologies, which will permit them to be synchronously
coextrudable from a container in which the components are separately housed. In order to
maintain that the physical characteristics of the second component have rheological
properties substantially equivalent to the first component, the vehicle composition of the

second component, specifically the humectant and abrasive content, is adjusted.

10
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Preferred abrasives are siliceous materials, such as

silica, and preferably a precipitated 10 anorphous
whyanatmos sil i ca, and preferably a precipitat eBCT/US2003/026578

anor phous hydrated silica, such as Zeodent 115,

avai |l abl e from Huber Corporation. The abrasive is

generally present in the second dentifrice conponent

at a concentration of about 10 to about 40%
TheaW@Fer gddiumesksing camppripe theliquid apsion @@%%Wﬂﬂ@@gf cefsmponem
The LF'nﬁ%cta%&J ﬁ?fteﬁgt)ﬁsgﬁflgog Omrmrt] 8[%? %‘%’%{é‘{t?‘gé é\l&h%s gll'}][ll gnd
polﬁdﬂi)ﬂa&t gipdol mapiatsh beremplaied. The hdmacttafitrcbmenclo @pnrsalﬂy imrthe range

pon m xing of the dentifric
of abfe1 b ro AuiTG By Ak EPABIeTordoly HEOI A LA BBRH B3R gweight. the
wartE&Miht SR thd fah%@o%@fﬁ‘ &Nbolf 40 ibg veidht @nd PREFRRY 10/1& about
enzyme i s absen Exanpl es of preferred ani onic
30% by fweighént s i ncl ude 20 hi gher al kyl sul fates such as
pot assi um or sodium | auryl sulfate which is preferred,
hi gher fatty acid nonoglyceri de nonosul fates, such as

PrefdiediBlakives are BRicomRABALEi €18, 8dermoglions anid pieferﬁb‘ly a prec1p1tated
hydr ogenat ed coconut oil fatty aC|ds al k

amepheusapydededssikn. ard piskrahly aatféwqate aam@w élmqirfa@ﬁétl@a such as
Zedﬁfagtgﬁﬁ % P lale $kd HﬂB&t%ﬁ%n& oS o ééstl{]e)ﬁs g&lnéiial r@&%t in the

or Xy propane nat e, ubstantially
secemt dmmﬁam‘: doimposent at & pdm:bhtmatam)df ahmtd@sto ebout @ by weight and

| iphatic. 25 rboxylic acid conpounds, such as
pre%ﬁ%@%gtf%\?ilﬁéo%f go(%g) ns in the fatty acid,
al kyl or acyl radicals, and the |ike. Exanples of the
| ast nentioned am des are N-lauroyl sarcosine and the

IonigSurfaetnty- | auroyl, N-nyristoyl, or N-palnitoyl
As ?18151?);?]12 sgx%act nEe}(x]aQ)Q ré)ln 1&el fmt%& ?&%Pé §¥o%?ﬁlgg%l a)ﬁicﬂﬁ@ﬁﬁ'fgctant

secon rlc cormponen presen
which \p@cmmidsI’th@ﬂenﬁfrﬁk&%ﬁl}i)ﬁﬁbh,&fpoﬂfrm&b@df te dentifri@outponents, with
10. 0% by wei ght and gr ef er about 2 éﬁ% abut 7% b

SUDRRPGIRET PP RR s P ORIt e AR GaBROReRt Ephich
the SROPMPAtibIESALIid #5s GBsenP MRRARAES offprERIBAhhiBhR sﬁffﬂétﬁ’rﬁk ﬁlclude

surfactant as herel nbefore described is used in place
highér e sulfatescsusiupd patassiim od sodidn k@oyl /solf@e 9dich is preferred, higher

PCT/ US2003/ 026578 ck t
g BOTRRD Pt A M e RO e B LRt PSR A G boerice
of Bdréen£eMESINGESi] Rty @fida il a8l Sulfdanfel @ﬁclﬂ&%bbﬁﬂnv\ﬂb@byl

and preferably about 1 to about 5% by 5 weig

bengerpatvilfonstn highen aty sytfopgetatesahigheifay acid ssters 0@ lsirh;/dem propane
S
s AR YT ORI oo 00 e S
aminb caﬂmuyh@acld tampainds, s8h ixythos Igivingal2do g6 ehrboabinythe fatty acid,
0
alk?l or acyl raécals anR (t)huethkze A)Eb)éa/lm\/\?es%rt] the last mentioned amides are N-lauroyl

sarcosine and the salts of N-lauroyl, N-myristoyl, or N-palmitoyl sarcosine.

The anionic surfactant is generally present in the second dentifrice component of the
present invention at a concentration of about 0.5 to about 10.0% by weight and preferably
about 2 to abut 7% by weight. In the event that an enzyme is included in the second |
dentifrice component, a compatible nonionic surfactant as hereinbefore described is used in

place of the ionic surfactant.

11
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Addi tional ingredients such as fluoride and ot her

active agents such as antitartar agents, 10 flavors
wa@pa4owset eners simlar to that used for the PCT/US2003/026578

preparation of the first dentifrice conponent may be

included in the preparation of the second dentifrice

conponent at simlar concentrations. Anionic

czil(r boxy! ate polyners as disclosed in US Patent Nos.
nd 5,192,531 may 15 be incorporated in the
A tﬁf‘&@l‘iﬁ% A8t &ﬁa&'b%%&fﬁﬂ?ﬁ’t@@ i th\é@@c‘bn@ A Ntfriee %rﬁP&@ht ata

presen in thé conponent, to enhance t he I cacy of
conpanirationtefrabagidhd & abut H%bysetght ang prefgrably phaitel. to about 5% by

welghF yRuERIc hist e B g T e LIRS Sinf BgDici to pepare

thed¥POdeytiBic® compaBdt nfayalbydihdlepsratea et 8 coickitratofabout 0.1 to
nmeri zable ethylenically unsaturated nonomer,

al
abiy ﬁgy BY weight ard wyferahlhghoué? Rde phelit @7 buwRighE i de havi ng
20 a nol ecul ar weight (MV.) of about 30,000 to about
1, 000, 000, nost preferably about 30,000 to about
AdgnonelGogretivessudopdiyonde sndipthensadive aptres fuch as xatifpita a@ents,

Gant AN139 (M 500, 000
Az i ecTirtis similan agha estor e aroRabisonof e e dgpiice
corthpbnbht I%QQ b® Hluded #i 1Rk afidiof B2 sEesHAINRhAFH R SombBfent at
ound Brook, New Jersey 08805. 25 Preparation o

Slnm@hﬁ@ﬁcﬁnfé@lo@énponents To prepare an antibacteri al

nmetal salt/enzyme containing dentifrice conponent of

the present invention, generally the hunmectants such
Anasigtayleedylate pslgmbistas |d1saroee(ﬂ1m51ﬂ3$PSteﬁlt Wos. 5188,80@ked 5192331 may

convent |ngag m xer under agitation. Into the

be mcg@@%? F eecapdidentiiits 4PMROBFRLAY henPnAYPG] arg gpk Rresent in the
C R < P R R P e p PO
Examnples of such gholyarers maluciasyrmlmntamo@mpnlmemcepalmbbmym% in the

hosphat d t h t ant .
forfR T2 8 & 11 cOPYgTER oS aliE Apgn %hﬁ@%ﬁ Saanotet bikmeizaple
ethsrrl@ﬂﬁﬁl%l unsatuRattdigroB6er) PREGabIS r?é gﬂg@ﬂﬁlﬁfemsdiﬁgldﬁcﬁ: having

02. These i redients 12 V\D 2004/ 0
A ISP IS IO GHOLr 9! St 30D 2bath 1,000 NEhrsh B EinsEout

30 R R)bz{b ﬁg)fOO-Bh Sh&ak g({%lﬂexg éfégaﬁyaﬁlﬁﬁg fé&x%ﬁ)l?eras%%rez e.g.,

enzyne C ounas suc
ANJB9 MWy 563,600)s A&UH@C{MW QéGJQOQ)Edld/préﬂerabl)hS 97 Pharmaceutical

has hi s relsthntransferre to
Gra&ﬁﬂ%ﬁ@ﬁ@@%ﬁﬂﬁ? 913515 eElbRALQgRS, T RGeS ety Tersey
08883, Xxant han gum Zeodent 165, iota carrageenan are
added to the 5 m xture: Thereafter the abrasive is
added together with the flavor oils to be included in

t he

Preparation of Dentifrice Components
To prepare an antibacterial metal salt/enzyme containing dentifrice component of the

present invention, generally the humectants such as glycerin, sorbitol are dispersed in the
water in a conventional mixer under agitation. Into the dispersion are added antibacterial
metal salts, such as stannous fluoride, stannous chloride, stannous salt stabilizing agents
such as trisodium citrate and citric acid, antitartar agents such as tetrasodium
pyrophosphate and any sweeteners; the resultant mixture is agitated until a homogeneous

gel phase is formed. Into the gel phase is added a pigment such as TiO;. These ingredients

12
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conposition and the solution is added along with the
noni oni ¢ surfactants to the mxture, which is then
worzooed1abs hi gh speed for from5 to 30 m nut es, POMULS2003/026578
vacuum of from about 20 to 50 mm of Hg, preferably
about 30 mm Hg. The resultant product is in each case
are nfix&d uitAAHIBRREASs ph&d¥is SBtaindd. THéeMERRl BspRARIEinWat&ind
product. 10 To prepare the second dentifrice conmponent _
hurggctant of erzymerrompovedstsuoas papaisy glycgamylese ih added tandadmixed with

r_exanpl [tol ar i [ Wt ic_ . .
e o BENP Bugd LBl o RE0EEE 1 A BT i
whérbin$ thilikepexs Suchnasadadthh guinNZéidh 1655 i0ta Xathgedtiah lardadded to the

hase i s, obtajned for the conponent.

. honpgenou ) ' _ .
mixfyigy dheraRershy plerasiypisagrcretosetben itk herftrvpbis ke dngleded in the
corﬂ&sﬁg@b&ﬂﬁ%@sto?uti&ng%g g'aﬂﬂm tg%ﬁ{]fh% nﬁgi:gnfcl sAMQ¢tants to the mixture,

I'ngredients are a nd the I ngredients m xed at
whigh gththsp eexedat diégh spaeddomiromm § toodf miboks, @Bler gack@ ofifrah about

o 1L duct i f each. .
20 (OB E P E R AR o e RS eSiira ragEffmgagh case s 2
horféiheod! @aMGblid, ldxerudatad pathaiRe pfoddent i frice

conposition of the present invention is packaged in a
20 suitabl e di spensing container in which the

Bi: 0t ai i ! t
o G o S R Bl RSPRICR b
hursgeresity, dorcexainplea sorbita anddispatsedrwitibany drganiafptkicaersiand sveetener.

a toothbrush. Such.containers are known in the art. An
Wafty i BrE atsed taigdS AiBEI 105 DeRERS TBFR 4PE U RHmogenbus
phald SRBAIHEISOE ARLBIPBhRent SEifefea®Sr &liBHMRaPe, Porlid/Rfactant anionic

havi ng col | apsi bl € sidewalls, as disclosed in U'S

carlpeatybate, $hidkerds 8Rtsand flay@gngrdients 26 added enchiheingrediotse mixed
ot e e Wl QL TR BT 68013055 70 Bl 8P TSR HE Bt in

ypropyl'ene "an
the pavetofteheincomponki, fshichormupendons sehndylidiekirndibl s dreduet.
conmpartnments in which the physically separated
conponents are stored and fromwhich they are

Th@&u%?@&ﬁﬁ&ehh&&k‘i?x%e@co Joki®Bh ©f e &R iH_GerRi‘éB"?{a ckagkdiRe
follomnhg exanple is further 1l l'ustrative o# %e
suitpble siéspensing emmtainer,in bichi the cempordetsstoodintaingt piysieally separated

ihventign is not |limted thereto. Al anoynts and .
and U YYSTOIE Serafalsd SRPRBERS Mty bedfipenser YRRIYEH da g combined
ribtondb fﬂiﬁ:@ti&b’to\@ﬁb&%mslﬂ@lﬁﬁ SothinefsWrSEnoWiAineRe ark. A ample of

2004/ 019898 PCT/ US2003/ 026578 Exanple A two conponent

such @sapeinents A wWarr@IPArtEGH| ¢ srenaing 4PNtainan Sethsas A RerA iybe,
i ' Cfri ' ‘ : . .
na BB st of PGl IEs PRABRE an Ve bR ce7.065:
whézeitiptheeiibe Fodwasiapmed &oaca cadlapsiblipigtia webrsbenat padyetivflene or
stannous salts acpd t.he enz,%(mes. _ , .
polypropylene and is provided with a partition within the container body defining separate
compartments in which the physically separated components are stored and from which

they are dispensed through a suitable dispensing outlet.
The following example is 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 stated.
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5 papai n and gl ycoanyl ase and the second Conponent B
was prepared having incorporated therein the anionic
waohacesast , sodi um lauryl sulfate. No st annouRCHEE1083/026578
or enzynes were present in Conponent B. The
i ngredi ents of Conponents A and B are listed in Table
Exampleel ow. 14 WO 2004/ 019898 PCT/ US2003/ 026578 TABLE |
Conposi ti on X I ngredi ent Conmponent A (W.% Conponent
A tgocompogent (Geraponept 4@ngd B) anighacterial gannpug salfgnzyme containing

-0 S.odi ' 69D, .- i b T i
der A ALY Py oo OB 85y Bl sneri
Cofaporieax j\nedsprepaed ¢antaisiag @.cB8MbhaBOon ofamirvan sgtsrana tixlenzymes

Sodi um saccharin 0.40 O. Tet rasodi um pyr ophqosphat e
papgingpd glysigamslass. g the pecond Sopponent H varPERYEY DR deGoBgrated
thefein fRE®n1HRicCRASaQ A0 ddidn Mhryl-sukRe d Rt staHpBuPsane oBeYmes were

Syl odent XWA 650 2(_). 0 10.0 Zeodent 115 -- 1.20
pregingingCompo@nt B. Ahg angrediemd of Comppnentsadnand Bearglistodin Table I
belSodi um tripol yphosphate -- 7.00 Sorbitol -- 27.21

L8di um hydr oxi de - 50% soln -- 2.00
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| ota carrageenan -
| auryl

sulfate (30% soln.)

0.35 Syl odent 783

11. 0 Sodi um

9.31 @Gntrez S-97 --

WG 289/01898\0 2004/ 019898 PCT/ US2003/ 026578 A SPCDUS2008%026578
conmponent (Conmponent C and D) dentifrice designated

" Conposition Y"

was prepared having ingredients

simlar to Conposition X except that no enzyne was

present in the fir

st st apnnolis._salt caont

aininag

conponent (Conponent C), the edABKBE papain and

gl ucoanyl ase bei ng
(Conponent D). The
are listed in Tabl

present

e 11 bel ow . TaBrEEe

in the second conponent

nts C and D
nposition Y

Ingredightedi ent Conponent Cemponsat Add¥ibhent D (Gampogent B (Wt.%)

Wadl €f Z21.45 16.00] O tri1c acn@oU. b3l - JIrrsodium 70
—citrate2-65-0-90 Stannous—fluoride Q606 St anReus

Citretidy i de 29.55 -- |d yceri ne 858b 20. 00 Car boxynet hyl

Trisgdurh cirxse 0. 50 0. 65 Xant han2gam 0. 40 (.55 Sodi um

Sta i B :
2 00 Pluronic E-1

TetTasogggm PyT Opt
27 0.50 1. 50 Titanil

osphate 2. 00
m-dioxide 6,00

Stangousghlorides. 40 cast o

r oil 4.50%9 zeodent

165 10.0072.00

Gly&sythodent XWA 650 1

1. 00 20. 000.2Zeodent 1

15 1. 20 5.100

Carbax§hiadtlyT celluloke 20 0.80 0.80
Xanthan gum 0.50 -
Sodium saccharin 0.40 045
Tetrasodium pyrophosphate 0.50 1.00
Pluronic F127 2.00 -
Titanium dioxide 0.50 -
PEG-40 castor oil 6.00 -
Zeodent 165 5.50 3.00
Sylodent XWA 650 20.0 10.0
Zeodent 115 - 1.20
Flavor 1.20 -
Papain 0412 -
Glucoamylase 0.200 -
Sodium tripolyphosphate - 7.00
Sorbitol - 27.21
Sodium hydroxide — 50% soln - 2.00
Iota carrageenan - 0.35
Sylodent 783 - 11.0
Sodium lauryl suifate (30% soln.) - 9.31
Gantrez S-97 - 7.69
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Papain -- 0.412  ucoanyl ase --
tripol yphosphate --
wo a0mpiosstil fate (30% soln.) 6.90 --
NaHPO4 -- 0.20 Sodiumbisulfite --
20 -- 2.00 Tego betaine ZP --

3.00 Sorbitol

0.20 Sodium

19. 258 Sodi um

- - POT1/082003/026578
0.10 Polysorbate
2.00 PEG 600 -- 3.00

NaH2 PO4

A sEnd@¥%o-comBordht {€oMdrRPE/1Ad P8 Andiaté HE2EAF 0L bsition Y"

For purposes of

conmparison, a d

waglprigpared heving ngpeiints omilaeteiGpsepastion'X0pxaepsinal RenZymaans

preff PRAE B SR RTRORERLE oofiflal CBnbBARCY

5P i

andiglecdangi®e being presént Go teameenidsompaneht FCamponent Di) s Taelingredients

Table 111 _be]Jow TABLE || 0S
of CHRPYIBIHC @JG%MM&WEH g%%
12.30 Citric Acid 0.531 -
St anpnous fluoride 0,908 --

ition Z Ingredient
.9% Water 21.45

Trisodiumcitrate 2. 65 --
St apnous chloride 0.60 --

A ycerine 31.45 12.0 Carboxynd@aBi#ilicel | ul ose 0. 80
0.80 Xanthan gum 0.50 0.35 Sodi ugsmseabayi n 0. 40

Inggai%g Tetrasodi um pyr o@gl%%gllgl?ttce (V%Z‘%O 1.00 Component D (Wt. %)

Water 21.45 16.00
Citric acid 0.531 --
Trisodium citrate 2.65 0.908
Stannous fluoride 0.60 --
Stannous chloride 29.55 --
Glycerine 0.80 20.00
Carboxymethyl cellulose 0.50 0.65
Xanthan gum 0.40 0.55
Sodium saccharin 0.50 0.40
Tetrasodium pyrophosphate 2.00 2.00
Pluronic F-127 0.50 1.50
Titanium dioxide 6.00 0.40
PEG-40 castor oil 4.50 --
Zeodent 165 10.00 2.00
Sylodent XWA 650 11.00 20.00
Zeodent 115 1.20 5.00
Flavor -- 1.20
Papain - 0.412
Glucoamylase -- 0.20
Sodium tripolyphosphate - 3.00
Sorbitol - 19.258
Sodium lauryl sulfate (30% soln.) 6.90 -
NaH,PO, = 0.03
NaHPO, -- 0.20
Sodium bisulfite - 0.10
Polysorbate 20 -- 2.00
Tego betaine ZP - 2.00
PEG-600 - 3.00
Polyox - 0.10
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Pluronic F-127 2.0 -- Titaniumdi oxide 0.50 -- PEG 40

castor oil 6.0 -- Zeodent 165 4.5 3.00 Syl odent XWA
woG2@400808 10. 0 Zeodent 115 11.0 -- Flavor 1. 20CTLUS03/026578

Sodi um tri pol yphosphate -- 7.0 Sorbitol -- 27.21

Syl odent 783 -- 11.0 Gantrez S-97 7.69 Sodium

Hydr oxi de 50% Soln. 2.0 Sodium | auryl sul fat e (30%

soln.) 5.0 4.0 The antibacterial efficacy o
Forqypnses of compa(seind dvalgeepspent gsntélgice §ﬁ>rﬁgos/ntlor\/qle§t&9&f§d as
AR s T e B e
pre{an&\R) theicstpoditiorf t mo@npehdsi Ahe.ingiédients 45Componess Bfind F are
i lIljicle formation, 10 nmedia flowis started and the
h“%ie‘é‘q't?i’lef BRLOW; bacteria is punped across the disks.

Then the L7 WO 20047019898 PGIABIRAnU3’ UZ26578  sallva,

together with bacteria nmedia conposed of proteose

peptone, trypticase peptone, potassium chloride,

cystei ne hydrochl ori de, yeast extr@emnpositioniZ dextrose,

IngfediestONt | NUOUSI Y purme@oﬁlb&@mwtm@ Chaﬂberc@tpohd?.el«* (Wt. %)
| —vrateof 1 pd/ndpn A

Nt

Wael urry of Conposi t| ons X a%HSY di | ut ed |wit h vvatlérsoéf
Cmﬂ:Azldr atl o Is appl | ed acros9.58he HAP 5 di sk, after

mungr itraté'c sativa IIUVV, at %6&" T ; —sresuned f_UI 16
mnuies to wash oyt residual ™ slurry After six hours
Stanppys fldetide procedur g (i nvol vi%¥88 a 30- secqnd Conposi ti on
StankoudhlorideSI UT Ty trgatment) logor epeat ed flor a total of

Fnllr treatepts—over thron dAavc AMtor 179 honrae +ha
CT CUTTTLTIU O A\ | CITh U, y\J- T\ CCOo1 LS TTUUuUl \)12bllc

GlygeHi,| t i ng HAP di sKs are rentved and added to 2 &L of
Carl@x0@8Y%8 Fliygsi n sol|uti on and@-80i ncubat ed |f or 45 n08At es.
XantiEgdl SKS are UNern Tenoved oggd the sof grion 1S ¢35

sonicated for thr ee_LO_seconds._lhe_ba{-t-er—i—aJ—gJ—g%M—h——
Sodjupysaechaip HAP di skd is meas¥*8d as turbildity or 8fti cal

Tetrdﬁmsmbyrophm‘phattdwe Trypsi n solosbi on at an |[absor band®o at

P OE I st ng—a—spectrophotoneter—Optigat—density
neasurenents indidate the degree of bagterial growth

Titaggmdiesidp| ates, thdt is, thdPower -

PEG-40 castor oil 6.0 -
Zeodent 165 : 4.5 3.00
Sylodent XWA 650 10.0 10.0
Zeodent 115 11.0 -
Flavor 1.20 1.20
Sodium tripolyphosphate -- 7.0
Sorbitol - 27.21
Sylodent 783 -- 11.0
Gantrez S-97 7.69
Sodium Hydroxide 50% Soln. 20
Sodium lauryl sulfate (30% soln.) 5.0 4.0

The antibacterial efficacy of Compositions X and Y was evaluated using A. viscous as the
test bacteria. The evaluation was performed using whole human saliva, applied to eight
hydroxyapatite (HAP) disks to form a pellicle. After 45 minutes of pellicle formation,

10  media flow is started and the plaque forming bacteria is pumped across the disks. Then the
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10

15

20

25

the optical density, the greater the antipl aque

efficacy of the dentifrice slurry being tested. 15 For
w@oposwss of conpari son the procedure of the ERE@PE®03/026578

was repeated using conparative Conposition Z. The

results of the evaluation of Conmpositions X Y, Z are
saliv@G6. éi'l?é}' vh[h EJ&%maTﬁé@lﬁaecd Re&d rot%—;& ofie, %&EE@ tone,

rrpoél?{% ion pt QO I ca B
pot&Exsiven @lyomé@@vsign@ hpdzochlaridep yaast Rétge end dexrrose is continuously
T S

poraR}sbh B haltbehal e et 1 Pt AL ERRIEE S0 ), weggmen:
slutty bhCampsdiassaXl and dl dilusedohitia® aton k21 : P knia id epplied across the HAP

_signifjcant and unexpected i ove nt ant|
dlslé@?tpeybvh shecgadve Howy gduéninps lé’i‘i‘egg?fdgr@’ﬂ‘“feé toa rou residual
sluﬁ%1 ARALMSx B (FLRR sﬁ?b&gu&r(ﬁivol\ﬁm 99-stdoRl @&ﬂbo‘é\i’ﬁ'oﬁ X or Y

zymes are not present i s hypot hesi zed fromthe
slumhatreatmeo g igiegeatéchior albdtel af\fouriegatraenty oress thirge dayst after 7Adours the

of th tr and 5
resilff PR S5 e i B8l RO BBt G5 Yty beclihigp ana
inchsitedofol Ubath@ed. The ABROLS thdrkemdhed e sélhti@ri isd;@mcﬁigd for three
WO 2004/ 019898 PCT/ US2003/ 026578 CLAIMS 5 W
secendsi kg bpgterial growininio tioRpdTliss 18 Ewasured %Setutbé%/o%r qnuaﬂ density
i

of 8 XHyRIrERffon 3 af MbRAGLEL 630 o] LURE Ut fibiometer, Opticl
densmyltrmasmraneremuyzlmateahdd@nee @frﬁactﬂaal growdi oméibqollatesatltat isnthe lower

an.orally acceptabl e vehjc t he S

the Bp1icH) Aepity” 6 2haren AT b as e terfifor ih eing tested.
other until dispensed and conbi ned for appllcatlon to
teeth whereby hei ghtened antibacterial efficacy

Foraglapqsss oftompasisoraths prageduse of thsddramplawpsrepated g comparative

osition z

COIblg%Sé %nnf i’b ée.sul.ﬁ,]gf t@% ?r\rf)ag?éaﬂntol\qg)ﬁrcca? C%llﬁgnseg yng afesrec?rﬁled in the

Tae Yy Belows gl ucoanyl ase. 4. The conposition of claim1l
wherein the antibacterial netal salt is a stannous
salt. 20 5. The conposition of claiml wherein the

gtThacterTal metal Sal U 1S SITLBLELY

BACTERIAL GROWTH REDUCTION

Composition X Y z
Mean Optical Density Reading 0.03 0.10 0.16
% Reduction v. Composition Z 81% 38%

The results recorded in Table IV above clearly indicate that combining enzymes with a

stannous salt such as SnF2 provides a significant and unexpected improvement in
antiplaque efficacy/bacterial reduction when compared to a stannous salt containing oral
compositions in which enzymes are not present. It is hypothesized from the data recorded
in Table IV that enzymes facilitate the breaking down of the plaque ultrastructure and
matrix to provide a more efficient delivery pathway for antibacterial agents like stannous

fluoride.
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6. The conposition of claim4 wherein the stannous
salt is a conbination of SnF2 and SnCl2. 25 7. The

wa@oorposishs on of claim 4 wherein the stannous sedT/USIIE3/026578
enzyne are conbined in the first conponent. 8. The
conposition of claim4 wherein the stannous salt and
enzyne are present in separate conponents. 30 9. The
conposition of claim1l wherein the enzynme is present
in the conposition at a concentration of about 0.05
to about 5% by wei ght. 10..The conp03|t|on of claiml
wherein the antibacteriaISHﬁFML salt is present in the
35 conposition at a concentration of about 1 to about

% 19 WO 2004/ 019898 PCT/ US2003/ 026578 11

“ﬂ1t%Q¥%%%& or inproving the antibacterial efficacy of

an oral care conposition conprising preparing first

1. ﬁ%aﬁ&ﬁﬂﬂﬁleﬁlﬁféﬁhfﬁde%gmﬁgm&p%ﬁg ﬁﬂ)@h@x‘ zﬁitl'Bgct@f'i‘al RATA4ET which
and .an antlbacterla netal salt g@ ora

sevapseafiTet apdiseend dentifsise s?fawwﬂ@u%fel C?’H%mfa}/‘ €azymae aplpan
SfGEHEtEraD MR St 9, arddnﬁnfé Asdep@blenehicle; e faschndsecund components

SETRSGRL LB REPSRELY ot T R B EbBgRars
eppimtientstietth wheectydeightankd netihactesiabtffieanychgainst plaque causing

| ficacy agai nst plaque causing oral
g)g%tbg?lggﬂssﬂé 1t%{adl ned. 10 12. The nethod of claim 11

wherein the enzynme is papain. 13. The nmethod of claim

2. Yhe\tb@ibBiifloh BECISIRT Y Whetetn Gk UAHANYIsPSFain14. The net hod
of claim 11 wherein the anti bacterial netal salt is a

stannous salt. 15 15. The nethod of claim 14 wherein
3. (The camipbdidoit of ¢laim & wharouthe gatymd B ghrb2mylh€e. The
met hod of claim 15 wherein the antibacterial stannous
salt is a conbination of SnF2 and SnCl2. 20 17. The
4. fibelcomposition af ¢iritrl 1 wheresi the tahébagtariabmetad paliils astannpeisalt.
salt is present in the conposition at a concentration
of about 1 to_abut 5% by weight. 18. The netho
5. dihgicampesifipe pEslaim hévhémrywé apidbastesiabmetal palt iy Snk..

COI’TpOSI tion at a

6. The composition of claim 4 wherein the stannous salt is a combination of SnF, and
Sl’lClz.

7. The composition of claim 4 wherein the stannous salt and enzyme are combined in the

first component.

8. The composition of claim 4 wherein the stannous salt and enzyme are present in

separate components.

9. The composition of claim 1 wherein the enzyme is present in the composition at a
concentration of about 0.05 to about 5% by weight.

10. The composition of claim 1 wherein the antibacterial metal salt is present in the

composition at a concentration of about 1 to about 5% by weight.
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25 concentration of about 0.05 to about 5% by wei ght.
19. The nmethod of claim 11 wherein the stannous salt
WO 300p0emset in the conposition at a concentr aPCDOSIN3/026578
about 1 to about 5% by weight. 30 20. The net hod of
claim 1l wherein the netal salt and enzyne are
conbined in the first corrponent 21. The nethod of

claim1l V\/nerel n R% t al and_enz are present

1.5 A Teslhid o B P B MgO e bacieail S5icagnar L oHbGrG FoRpo P 1
wanpﬁsmg tphsqoaﬁng ﬁtst anitdse%embdﬁuﬁﬁnmmhmtatmt!ﬁnhw einpyme and
an antob%Felnaf 1|r1 a%eral?ragc%%@)ﬁé eélﬁaefgeﬁ%% %fgnﬁg first

e ra for € co
pmévmoné cmmponagtsoﬂlspmlrxgdh@ﬁrsemct,squmdwommﬂgeﬁsrsgnultaneously,

@bﬁ’lBﬁﬂ?gegne d%%ensed components and thereafter applying the combined
components to the teeth whereby heightened antibacterial efficacy against plaque

causing oral bacteria is obtained.
12. The method of claim 11 wherein the enzyme is papain.
13. The method of claim 11 wherein the enzyme is glucoamylase.
14. The method of claim 11 wherein the antibacterial metal salt is a stannous salt.
15. The method of claim 14 wherein the antibacterial stannous salt is SnF,.

16. The method of claim 15 wherein the antibacterial stannous salt is a combination of
SnF, and SnCl,.

17. The method of claim 11 wherein the antibacterial stannous salt is present in the

composition at a concentration of about 1 to abut 5% by weight.

18. The method of claim 11 wherein the enzyme is present in the composition at a

concentration of about 0.05 to about 5% by weight.

19. The method of claim 11 wherein the stannous salt is present in the composition dt a

concentration of about 1 to about 5% by weight.

20. The method of claim 11 wherein the metal salt and enzyme are combined in the first

component.

21. The method of claim 11 wherein the metal salt and enzyme are present in separate

components.
22. The method of claim 11 wherein the first and second components are housed in a

common container and are separated from one another by a wall integrally formed with

the container which prevents mixing of the components prior to being dispensed.
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