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WD 2004/ 019899 PCT/ US2003/ 026737 DUAL COVPONENT

DENTAL COVPCSI TI ON CONTAI NI NG ENZYME BACKGROUND OF THE
WO DMERTISEN 5 1. Field of the Invention This | PUBIE1005026737

rel ates generally to oral conpositions for enhancing

oral hygiene, and nore particularly, to enzyme

cont apn| %@pg COMRSs hees

or al a‘ﬁ%?é@r@f ?611 2. Eﬁﬁgi Prior A*rr %dl\oengrgg\#ggy ti ohﬂg

such as toothpastes, gels and nouth washes are

desi gned t o | 00SBACKEROUNDON EHRIKUBRTION CONj uncti on
with a regul ar toof hbrushing regi men. Dental plaque is
15 present to sone degree, in the formof a film on
1. Fiekdafahd Invahtiomdent al surfaces. It is a byproduct of
rri crobial growh, and conprises a dense nicrobial
ayer..co
ThlS 11%%nt1 féfatg eﬂgraggt %Péo?npog{tlg%g&%ﬁﬁgﬁmgscggl lﬁgﬂ:ﬁg da%q more
partﬁmﬂziﬂ}y td eqzydenwitalﬁmgfdaaleﬂn@bdemmmpmmem:h fonknhantihy
difficulty even through a rigorous brushing reginen.
oraNbyg&meer, pl aque rapidly refornms on the tooth surface
after it is renoved. Plague 20 may formon any part of
the tooth surface, and is found particularly at the
2. GheiiataArtmargin, in cracks in the enanel , and on the
surface of dent aI cal culus. The probl em associ at ed
Ora\l\/bérhpcbdﬂt@orfscsuﬂahsi toothpéstesl @1&1 endmotthevdsket dre ldeggnedno Idwen and
tend]e ue t bui | d ug event ual bg tglrci
remane glagp }nscor’ﬁg&c PrPslan g tB?Wé'?ms;ﬁ?é@%f nfaf plaque’is
pre&%[ id&%@gré@' MRS f‘ormacﬁ a#8hd, on @ﬁtlﬁﬁ? taldef@l dufmcéNdt is a
dental calculus. 25 It is known to the art to
bypreduot @fdnm@aldrgr@\mhc awcmnpragsemﬁ@sc migrodial byppressisiiegefl a mass

o HREH B P RSl o g a8l Bl sy o
den@il 8hirface® ADOEirtmOVed ¢hlE HitA ﬂﬁﬁcﬁl@ee\%hfthﬁagly a @igotdne brushmg
antim crobial agents. For exanple, it is known

regimsdlo iereay e, @ﬁ‘i‘iﬁrféﬁld?weﬁ}r@ﬁ og éhﬁptegﬁht Jugface HHfar ds a%r%q‘@st Plaque
ma)ogwnrgnee{ny%’aﬁ d@'tl‘ifﬂtomhas Hﬁce@ anf f§ | SC ose‘gﬂ& r?bﬁ%@élhgllval margin,

esion’to tooth sur aces as
in cPack® h B8 GnarBelQ And did the sm*fateéf dé,iﬁal cAlcOBR, 8‘4& pobleld asdbipted

4 .140, 759; 52,41 5,,000, 5,370, 831:;
witl g Jpggion o phigise gB e geth 1g¢ e RURRIAT iR LD BHl-EhRutnd
evemutahy bfb%ué@? gifwt%[‘ﬁéﬂﬂ%l‘énﬂltﬂs é?fdﬂithéi@ﬁfés &0 phrsdohtal BSedss, as well

hat™ of t en
as dental caries and dental calculus.

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 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.

A problem encountered with the use of enzymes in oral care compositions is that often the

enzyme of choice is not compatible with surfactants, namely ionic surfactants such as
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35 enzyne of choice is not conpatible with

surfactants, nanely ionic surfactants such as WO
wWQO@4HBIBO9 PCT/ US2003/ 026737 ani oni ¢ sur f acP@mnus2003/026737

which are preferred for use in oral conpositions such

anioBR sUEFAdthits WhiRh 228 prefefRdifON@S i@ Srall GorBpdliMR suflCidatfhices and
prophyl actic action, praovide superior foam ng

mougpishes to@shie yhigcieased ProRtyiacke AgS; Progids sHpgreor foaming properties
i f

o 3SR bl RSPl S0 I B SEIH Fubpon s e

highenaljtytesslfaiss dreaos corhpatibiwith excayimes as e sBrfd@:matfacnhtmg;sof

the e ne and | $S i.n activi result, the use
densgprgaheigy PG 15 JLectir ag et heaSh At by detiable Bass of
surfRYRHeE bevn AVidedBy th@axtthether atoh Of e@dynR GoilEning dentifrices.

cont ai ni ng dentlfrlces RY OF THE INVENTI 10

The present invention is based upon the discovery that

when a dual conpogent dentifﬁf e conprised of
separatel y housed—¥%94$5¥43¥5—§i§¥5¥%££% in which a
first conponent contains an ionic or other surfactant

The gpé'sgmlull‘yetnh&? %fﬂ%ﬂéd &Boﬁ) tm: %ﬂccﬂ/@r}ﬁt&ﬁty\m?enﬂzp&aﬁ B&nﬁ&‘feﬂpgentlfnce

cont a ents ar
commlscvéld)f amﬁraj@irfﬂwn@d dgntiiricg comﬁenentm wéhlewﬁrst §o1Rpenent contains

an idRM8bth& sqﬁaawn%nﬁmy 1&1661ﬂb£l?olé Withag Ehzfyrﬁa/aﬂdrth& B&ond

presence of i nconpat i i 0
comBURPREATEHS 6 ENRTY é@@ﬂn%qénﬁi@ﬁl??}a Ssrmisein Fosbioeddyine
use, t10dnRihe $dvion ggunldrto degniird dCRtAMS s dckieitp frehe presence of the

rovi.de t hod conbi t he
A
tootlsrpghingyr f oam ng action of ionic 20 surfactants using
a mul ti conponent dentifrice which dentifrice is
rised of separately housed, sem -solid aqueous.
In a@@%g%wg thetmsem inyention hrsm nroviged amethng foneorabipingshe

plaqh@ dRPersi®h prdpértRS e RitAR Az YR ﬁh&h@ﬁ@eﬁoﬁf@@ﬂﬂ% action of 1omc

nmponent confal nin ntonic,s ant 1n an
surf e BRI £ B EPEYIN SPRAIBOn WS A6 s Ssmitfgd Of Sepaticly
hou@dﬁﬂ&ﬁﬁl&ﬁh& aqueows ctespanennthe firdtcompbisent dgntsinjrgrtheenzyme in an

orallg acceé)?ag)]egﬁe% e Eﬂ(ff secoé@g&%:? flecg)n?a%’ég&aq @fnﬂn%“ﬁ‘%:g H(]::yan

orall@RE@@mED/eﬁmem ¢ambisasiontof gheepmmponents prayides dalentifrice
f
ha““%@rrta"%??fémﬁ‘“‘%%ﬁ%?%ﬂg%g WRBoR anki gl @R oL st B significantly
affe¢tehponent, and a second ionic surfactant containing
dentifrice conponent. The two conponents are
preferably.conbhned for :
wei ght pro L

50 O T 207 AMENLS ( he
concentration of any particul ar |ngred|ent Wi thin

In usge:, e&% m‘i)gﬁ%(?sngﬂ}le W/J) Lo&ﬁo&ﬁ?@&mné@fb?@hé 15}@56919 RARTSH c§)mpri sea
first enzyme containing dentifrice component, and a second ionic surfactant containing
dentifrice component. The two components are preferably combined for use in
approximately equal weight proportions, so that 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.
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conmbi ned and applied to the teeth, as by brushing.
Bot h conponents are preferably 35 fornul ated to have
waondloagsophysi cal characteristics, so that thePCWuS2003/026737
conmponents may be sinultaneously delivered in the
desired predeterm ned anounts by extrusion when
separately housed in a nulticonpartnented tube or punp
device. 2 WD 2004/019899 PCT/ US2003/ 026737 FI RST
DENTI FRI CE COMPONENT 5 Enzymes The enzynes useful in
the practice of FigTHESERRICHEOMEGNENTIC! Ude enzynes
Enzgﬁﬁ@gact ed from natural Trurt products such as
-known protein substances within the cl ass of
The pnzymeeseeful invihé practicecod klakopwesent irypaties ipglade erayaies sxtratied from
natuga[l ?%ﬁto[{rﬁ&ucgc uglb% %éll-%ng %rog%lpn gbstgq%énsvwﬁgmgﬁg !:lflsss olfré)?(()?tﬁases

whichtbtegi@lodntbr dydralye protéins @M&}ﬁoteﬁmmhﬁﬁn&far@blﬁmme&l fioiC
enzymes useful in the practice of the present

natuFh GRHERSH DYithRcAaUgR Of FECTAGREARIAT aGBE AMHTIgGN eptrghand a carbon
sour@@p?*d?nsﬂlgg SPrHe bt M@anﬁe@ el i tﬁé ﬁgﬂld%'d?glztﬁﬁje@lt inverition

seri‘ne p otea es such as chynotry
incluakdh¢ nanmlly encmyn@erizyrﬂew gepdin (from paphyajbowhdasie (fraf pineapple),

mes such as ote iC enz Soal € i ncl ud
o5 Well 6% R HBHES PR g CRUTBBRSIT Aol ol etice ftin and
alcalafy/ention at a concentratlon of about 0.010 to about
10. 0% by wei ght and preferably about 0.2 to about 5%
by wei ght. Papain obtained fromthe mlky |atex of the

Eno P R 58 P SPUTR PEREE Eoodfycor

presbt& ifveation abd yonceraeatipn o hissht 010 10he albouall 0.0¢abeweight and
nposition of the present invention in an anount of

pref%@utabeu@%&?%m%@%wg%. ght, such papai n having

an activity of 150 to 900 units per milligram as
determined by the MIk ot Assay Test of the Biddle
Papsawhaimefmupthe setkylateBiob the Rapaya treevis the proteolytia gagyme preferred

737-745). .25 zynmes which may, beneficially b [
for 53 b i icsfe PR Prevent P uPloR §H B Taflsthbant R anthe dta
care©ofpBEIMEH o5@S piddEit iAFentibh GPANMheEH of abduh 8:2a81bages % by weight,
bet a- any| ase, dextranase and A nut anase, tannase

and
such papaischavingen agavipl efnk50|tp 9BQ Bnitsypes myjligram p&é@eﬁwaed by the Milk
f
CloDRUGE 8% b ok ASE sy FLAORATB50lc, SRR Yo 7r 45
can 30 hydrol yze both t he al pha D-1,6 ¢l u003| d| c

branch poi nts and t he al luco i C_bo of
Enzgpawglyﬁ n&ﬂylbgeeff‘&@éw jtgedin Cﬂ’ifé’lbéi%&&d‘é‘{ B Draipdyt erzymes
inclddeV&Hoh9drasR¥REN %’@u&ﬁﬁiﬂas&-a@ﬂhaté?nﬁﬁ)se/éeta-amylase, dextranase and

mutanase, tannase and lipases such as plant lipase, gastric lipase and pancreatic lipase.

Glucoamylase is a saccharifying glucoamylase of Aspergillus niger origin. This enzyme can
hydrolyze both the alpha-D-1,6 glucosidic branch points and the alpha-1,4 glucosidic bonds
of glucosyl oligosaccharides. The product of this invention comprises about 0.01 to 10 %
of the carbohydrases. The lipase enzyme is derived from a select strain of Aspergillus
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



10

15

20

25

30

of the carbohydrases. The |ipase enzyne is derived
froma select strain of Aspergillus niger. The enzyne
wham4oee8pum | i pol ytic activity at pH 5.0 to 7rPOr/vkmn3/026737

assayed with olive oil. The enzynme has 120,000 |i pase
accoudint& withig firénti 18 glicbemolasd) alpyia b B&aagBiade, deRtrana¥and

2004/ 019899 PCT/ US2003/ 026737 accordance with this
mutang§®ent i on are gl ucoanyl ase, al pha and bet a- anyl ase,

dextranase and nutanase. O her enzynes which may be

denatured in the presence of anionic surfactants and
Othanseazlyrhes which meydreatchatoredah thdprepenes efinionicesutfactants and used in

i ncl ud t her car bohydrases sych a | pha- anyl ase,

the pyctice 9f, s FEsebiokyenipadBcifle OffT sAeRydids FHiu &t dlobgraptase.
betad$nyMds8NHeAdttaRaRCandIREiahhse ArdPRSRes PMCiseplahClipdsBaghitric lipase ,

pecti nase, tannase |ysozyne and serine proteases. The
Panqrﬁ:q@lﬁél@a@nﬂmaWS taiase\s@ZY e ANhSeSIBE PEQteaseY-ai n of

Aspergil lus niger, exhibiting random 10 cl eaving of

the 1,3 positions of fats and oils. The enzyne has
The thipasdenanzyine po dyrived fewh iaseleyt sitain pHASpdigillas higder,vdxdibiting random

cleafloE pL eyl bPOSRISGR 6 i TER PV grashom ot dgtviy at

pH 318Yo 99 Wil HEEEd Withidi®e @ANThd éﬁz%r%xe%%%éésh&& aaﬁwéy of 120,000
concentration-of about 0.010 to about 0% by wei ght

hpamnldnprmregraml yThbchtptaseomsz beoinglyded in (Dhelcel%fbye weinghgition at a

conck3rb PSRRI WP 335 BRSSPSR 50 0t s
010%@5,&19,1 nnase enzynes have been purified from

Aspergillus niger and Aspergillus allianceus and are
useful in the hydrolysis of tannins, known to discolor

The %Ha@enc% %?'izlﬁnﬁs%ﬁ%%e cabeFutfitr RHLA@R iR ff‘c'?létﬁﬂﬁtsh\gzﬂ)i{/ér?gfiown of

rise the present 1nvention include
extridsic |staed Tarmasesggyméx iave bedri pirifedrftan Aspargdlusgiger and

eI T R 2

tootlE5\GY4E. can exhibit antibacterial properties by
facilitating the hydrolysis of bacterial cell walls
cleaving the 25 glycosidic bond between carbon nunber

Othe'{l_ St (l:tg{;i;/l &E&ﬁewﬁ% Gaft Céo\%r\ﬁﬂg tﬁ@r@'&)@np li'lE(Ee%[ioﬁl in&[xde lysozyme,

ucosam n e
derl‘&@lr ﬁ@lhy@g’gatvﬂfte awEich @bitalii & sitlgleopol fisuprit¢ lehaia eirbsslliﬂlkdd by four

dlsu& tt?q%g(s: E}S‘g‘g‘lga nqilz)\fggllﬂta; (\)N%?éhlt ¥)’f 19166%0 (Ii’]a?t%gs ar%eee?é%gg can exhibit
antibacterial properties by facilitating the hydrolysis of bacterial cell walls cleaving the
glycosidic bond between carbon number 1 of N-acetylmuramic acid and carbon number 4
of N-acetyl-D-glucosamine, which in vivo, these two corbohydrates are polymerized to
form the cell wall polysaccharide. Additionally, pectinase, an enzyme that is present in
most plants facilitates the hydorlysis of the polysaccharide pectin into sugars and
galacturonic acid. Finally, glucanase, which may be utilized to catalyze the breakdown of

complex carbohydrates to glucans and the hydrolysis of beta glucan to glucose.
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nost plants facilitates the hydorlysis of the
pol ysacchari de pectin into sugars and gal acturonic
waedod/o1gonal |y, gl ucanase, which may be util i zedr/Us82003/026737
catal yze the breakdown of 30 conpl ex carbohydrates to
Enzgine Stalsilizing Adeatshydrol ysis of beta glucan to gl ucose.

4 WD 2004/.019899 PCT/ US2003/ 026737 . Enzyne Stabjl.i zi %
The A@?@mesconrﬁéme&fwﬁor@ah?féhﬁpwger&maﬂ%fnaasfalwemﬁ%%ﬁa nts
whldhrkngﬂ‘iie%z%& @l asd%nﬁﬂ%%h%réd?ﬂén?d‘l‘ﬁékte%tabi’l@e?srbrotect the enzyme

['ize enzynmes in a dentifrice environment. These
fronsinadtivatiew by CMm@cnewhmpsnzWesemt onthe pead tcomaosnaml whyich have

chel a ne uritie resent
the paaey RPATER o TR e OF ' SR ERE R Pr o B exyms from
oxidafiéh. & bdritestabiti£ing thel dheyra® ayimst byidan & Beluds godilif Heulfi@Pmetal
from oxidation. Agents stabilizing the enzyne agai nst

gallasss, sedipmgstanpae vt -ddertbriybiydraxytolugpe (BHD) gVitamin ds
(o, [f%&lﬁ 5)69 ?an n%aieéée[%te z:in(dfscorgjr %Flkrzrlg tt)ég}l%enGth({n%)ﬁ\éWeth%]&t 0.03 to

abo@ﬂ$%%ﬁ@ﬂe¥ﬂb@ymw%ﬂboﬁmmam a@jultorvs%etvveen about 0.03
to about 1.5% preferably between about 0.3 and about
0.75% 10 Additional chelating agents of nono and di

itk 2 QLN | 11 di i lude sodi
Addﬁn)%i 3]&%@& ggcg{ttgoizrﬁgfdt zglt%lrdl Qﬁ%fggdeca?ﬁ c1e:111nc ude sodium

tripo asodrrum pyropnospna
tnp(ﬁyp’nplslﬂm&: aidanirasedivet pyaegesplate ethylan diansioel tetmamcetic acid and

t b the dentif
sodi HMBHE WbCIamay B EERPPHILR o] OSTHEEe SAPETED hBout
concerRYonV6t 8Bkt BOCidIbBhEr% lBtvae‘P@f-t‘éﬁ& re%i’%l& bBtwkeh @bout D.1 to

about 0.5% by wei ght. ifrice ehlce
aboud0a1% Py avseghtt abl e vehicl es used to prepare the

dentifrice conponents of the present invention

i ncl ude a wat er-phase, containing a hunmectant therein.
DenfihGcd Vékgicleant is 20 preferably glycerin, sorbitol,

OraltyhdceptableaRHicRE uBsOB AR Bk MeR!friod compaehis dF thagirgdeht
|% thgtLl range of ZOOX%O 1, 000; but, {ﬁi humect ant s

invegiien ifickada peavaterHhage, FORAING %lwnaf@t@ﬁﬁlew@d“e hypaectant is
pref%g%ﬁg%ﬁ)g:gb/l s%%i&ﬁ‘t {dé,?arﬂtd% Bgcﬁ)g'elnx & 8%5%%@1@8}1& eigl?t in the

by wei’g ositron
ran gRef 20@nCE00® hat, @tlteo hemedardtohnd mb&m&s therdolfi enayed sertiezimployed.

ypically commerci al | |IabI as, a % a
The b ongatanos gvptﬁaﬁg s f"?fbllt 4P RYoyt 0% i 2Bt ape oral
comb&@8dn. about 10% by MEIght and general ly about 25 to
0% by wei ght of the dentifrice conmponent. \Water

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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enpl oyed in the preparation of commercially suitable
oral conpositions should preferably be deionized and

WO e@e/ 089D gani ¢ i npurities. These anobunts of MeL/852003/026737
include the free water 30 which is added pl us that
which is introduced with other materials such as wth
sorbitol. 5 WD 2004/019899 PCT/ US2003/ 026737

Non fac actants Nonionic surfactants conpatible

Nonignigsugigstapts sompatitie withenzyaesrnresent iahg first demtifemenspranent

o P I

el HIRoIE DL SRR B HARIR PO ERLPYS Sl 6

PolyRinGaté Q0casit REG-dl|castodoibaphotghotaricsurfhctentantch aswobamawpropyl
cocam opr | betaine (tegobai d. 1 d

beta g BT Al PO UGETTIL bE IR CHE LS i ISP SRS B PRoducts of

ethyRhB¥kiae WiMaﬁ%u%ﬁd?ogéﬁrcbﬁﬂéﬁﬁﬁ%;@HnWﬁﬂ@tmt @kRédRbve therewith
compounds that are reactive therewith and have |ong

and hamgdenghiaisiorphehigi ahaing ée.g, aliphiatip plainscofahaptnls? tof20z9ehen atoms),

. £0 0, 3 ' ' [
iSRS by RS SSAINORLHOL IR SIns
moid(”tiélsﬁhi:lﬁﬁs ccﬁld_érgsa?Sn p@ﬁd?m stipalp (‘gtlgylmb;mﬁ&)@ﬁtklpfatt% alcids, fatty
et hyl ene. oxide) wt atty acids, fatty alcohols,
alcokiels.gtyaamiges anghether Ty moities, angd math sepylensoxife #nd

pos PR BRRIE OB RO RoR K35 Safs we ptuced
the dralcdotigpesitibn at 4 sunceritadtion @fipersictn afoual taabarOgnby atighnand

of between about_ 2 but ' 10% by wei ght and
Prefﬁfafélvgﬁwyab%{t&e%ﬁ?é%@ WEightt 0 6. 5% %y wei ght. 15

Abrasives In the preparation of dentifrice conponents

of the present invention abrasives which may be used
Abrasivesr epare the conponents of the present invention

i ncl ude sili,ca..abrasi ves su as recipitated. silicas
In th seisfioR oL UFRiSARE (RbhnoREns BF e Bese iR Sabioh ESHRL el Toay
be usddab psparéahél esthpatentk 108 thefredeat @elerdtiondndVuddbiBEL abrasives such as
Chem cal s Division, Havre de Grace, Maryland 21078, or

precipjipigd silicay iy ing RErRBATHGIE DiEQ 05 BP (oM 24 Migieys. shdvasgeodent
115, YhRketd BE E M }f&ygpéﬂéﬁgicgsﬁ‘ﬁbisioﬂsﬁfi ddeithdd Mififland 21078, or
a u SSIum

rasives i nclude sodi um et aphosphate, péta
Syloderitdgs asgpkatdby DhviseaChemicaldhiospmadfaV . Rlidrck &t@ampany. Other

i cal.ci um phosphate, alum numsilicate, calcine
useti e SHRT BRI boh P U PErGH s R 2offsn BT R GPhogphate,
rcaRUHRpBioh 054 85180 ica RSP OB AL IR MBIl

useful n the practice of e preparation of the
aluming berdtphitaeor other siliceous materials, or combinations thereof.

Preferred abrasive materials useful in the practice of the preparation of the dentifrice
components in 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 45cc/100g to less than about 70cc/100g silica. 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.



10

15

20

25

30

conponents in accordance with the present invention
include silica gels and precipitated anorphous silica

whanoidnsan oi | absorption val ue of | ess than 1PODUTSD0OR6737
silica and preferably in the range of from about

" Oil 4366plidAVglutDart & sirbd 0siAd thetA T Hub0O0gt Method D28Thahe low oil

30 .siljcas are colloidal particles having an average
absqspfiqn; stlica abrasiyerin AEFSTY 1 1 pral BEsRomPasitions, g the pesspignyention at

a co&%en%&&@&ﬁabo@t’?to@oﬁt % iﬁ? WY aﬁ?éﬁéﬁ?ﬁbl?% 10 td Sbout 30%
about 10 mcrons and range fromé4

by weighterably 6 to 9 when measured as a 5% by wei ght
slurry. 6 WD 2004/019899 PCT/ US2003/026737 Q|
absorption val ues are nmeasured using the ASTM Rub- Qut

LowMif §136rpkids silica Iﬁ@sﬂvéw\ﬁ)a@ﬂldularf}h&@ﬁﬂ)iﬂ OB psictite af Mbpaseme
ra

is present in the o are conpositions _of the present

invenfgigre intiketed undes iedeade datignnion SyladentX WA by Rewisen Ghegical

f
oo PP, P8 £ Al 03128 o 30, B
hydqogeltcnmpbserdl of pagelaslof lcullcmﬂ:d spiicadbviag acfat¢rivenenesféif% by weight

e o B G A1 50 TS o
70cH @D &ilfeR is a iatertedRk EmpMaf 8130 3il ab¥drPEeNdi1iE&PsbratiVe useful in

silica hydrogel corrposed of particles of coll oidal
the prigtice of Hevfiresgntainyention. cont ent of 29% by wei ght 10

averaging fromabout 7 to about 10 microns in

di aneter, and an oil absorption of |ess than

The Hgﬂﬁh&@&gnlﬂfneﬁﬂsblf ¢l pr6seat inveftionrcanl centainil wariefy & | ow
0|I absorptlon silica abrasive useful in the practijce

optigpal ingeedinngss oy dgsari etk Bedow . wﬁeoméw@l ingredientsfap drrdides byfrare
not fifdftePlo® Pﬁﬂ(tenfng\éigéﬂtk erhoﬁﬁ:@ ¢ 0L ﬁ%\éeﬂdv‘SEM%Q ent Antibacterial
optional 1 ngr ent’s. escri bed below, s
agammmnmmam%md@DEMmgmg@usan i nclude, but are not linmted
to, thickening agents, a source of fluoride ions, a
flavoring agent, antibacterial agents, antitartar and
Thid&hitg Ager@gent s. Thi ckeni ng Agents 20 Thi ckeners used
ThidkBndrD EseBi R BRS n;ﬁ‘éﬁa%hdﬂfofttﬁhedéﬁﬁﬂide cbhﬁ%n&{%mpﬂﬂg Bi3efin¥eAfon
present invention include natural "and synthetic guns
incledechatwil| aoid ¢ gnthetist guahd andaolleids. INot@Bc@mralhgoqwhymo ymer
. thickeners as ul gse_ar._c nan ar-g..
thickeBrS B S R So ety e Shmp RS HE AR Ie hiseners
comPAIBIEwSh HE &S ubki 84 Broteptyitic eﬁi}&ﬂdﬁ?ﬁclulde hitélgn g@ﬁtmﬂyglycols
gum poly l'ycols aof varying | ecul ar wei ghts so

of vapyingmalp@ilarvegighis peld Peﬂegréb@ tamnﬁa? babypy et aolgF%lsne glycol.

Compatible inorganic thickeners include amorphous silica compounds which function as

thickening agents and include colloidal silicas compounds available under the trade
designation Cab-o-sil manufactured by Cabot Corporation and distributed by Lenape
Chemical, Bound Brook, New Jersey; Zeodent 165 from J.M. Huber Chemicals Division,
Havre de Grace, Maryland 21078; and Sylodent 15, available from Davison Chemical
Division of W.R. Grace Corporation, Baltimore, MD 21203. Other inorganic thickeners
include natural and synthetic clays, lithium magnesium silicate (Laponite)and magnesium

aluminum silicate (Veegum).
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25 Conpati bl e i norgani c thickeners include anorphous
silica conmpounds which function as thickening agents
waea4iomsbude col | oi dal silicas conpounds avai | Bil/852003/026737

under the trade designation Cab-o-sil manufactured by
The €abnirfgod oAt id bicdéht &lrﬂdledieﬁlﬁifricb db@goditior @nmpsints@fabbwe). 1 to

Bound Br ook, w Jersey; Zeodent 165 fromJ.M Huber
about O oaweighs, prederably aP%RirOeS @erbertb@% byavgighind 21078:

and Syl odent 15, avail able from Davi son Chem cal 30

Division of WR G ace Corporation, Baltinore, M
Fludtidand OtlrerrAdtiverAgentsc t hi ckeners i ncl ude natural and
The syichmpogitiod afithe piesérinventiolgmag alsoncenthincadoarce of fluoride ions or

(Laponi and esium .alumnumsilicate (Veegum. 7
oS PIOH B GHORTBEH ARSI OEK GHETH AmpHit Sy R P SOPIRh Ahe 2
ppm! (B S0P oﬂ o8 iSHRMhHE fAdIeR lﬁ&%mas 'fl‘ubﬁﬂb samts BdiRH A8 Sol@ble
about about 10% by wei preferably about

alkab rﬁetalcsahitbdﬁﬂr enalopiﬁbgrefmeneg rﬁltuonda sw¢ed avhaghdarocprapatitde with
t of
enaf 5B 05 o FRREL R b oAtk S

ﬂuofdsﬂ@ﬁﬂeﬂﬁ:dﬂhﬂhidﬂﬂﬁ@ro@ﬂ@ﬂﬁt@ mm&mbnlﬁmrﬂlﬁ)so@]m a$ Well as tin
amount sufficient to s about mto 5,000

fluogides; pughras gannisdlugride awgftaraf@uts ﬁB‘PQQ‘Fn §°CEPIE}<§H°HQC 85

prefétlx‘é:cp as soluble alkali netal salts. For exanple,
preferred fluoride sources which are conpatible with
enzynes present in the conposition are sodium

.uyoride, potassiu uori de,, sodi u
In additigh 5eiiqriiaeampeys e RaT At e EHFDinghe pbompositions of
the FHEYERA0InYBhd drd @h@@ithd B8 su@dSas gﬁ&éphagfpﬁaterhalté idéﬁfdlﬁéecﬁalkah or
such as stannous fl uoride and stannous chlorid

tetraglialimmatdli nyoephdsphete spitysuch as plagP2p7.dsuP2a0y, &H@KQP@QH 0

Naoblolip0s o KOTRRAE tashosmire S@b@%ﬂﬁ?ﬁ%%ﬁi{@ﬂ%ﬁh@tﬁ sodium
hex i %@Eﬁ*ﬁr‘ YR BB S, MR APARARR A S e sodium .

trimeabh@phdue hThesse Imﬂdaﬁﬁ)ﬂagem RRDIAclule@ R dl?nhfnbﬁé&dfﬁ[ﬁﬁﬁﬂm ata
and K2H2 H,% Iy hat e§ such as sodi um

congenfragg g'o%%@’ﬁhw amet aphosphat e and cyclic
phosphat es such as sodium tri pol yphosphat e sodi um

trimetaphosphate. These antitartar agents are included
Anathcrtatteveomnu dsefut in deotifrinsicompasitionsofabe pesend mveatipoareof

anc G xR BRR T B Mom TR B e WP PRl St HEufpE
comigBMﬁBﬂi | Siichaiseful amibab@fhledgemts iM@itiron-cationib andbackeial agents

2 to 1. 0% by V\Bl%ht of the dentifrice

which are based on phenolic or bisphenolic compounds, such as halogenated diphenyl

ethers such as Triclosan (2,4,4’-trichloro-2’-hydroxydiphenyl ether).

Flavor
The dentifrice components of the present invention may also contain a flavoring agent.

Flavoring agents which are used in the practice of the present invention include essential
oils as well as various flavoring aldehydes, esters, alcohols, and similar materials.
Examples of the essential oils include oils of spearmint, peppermint, wintergreen, sassafras,

clove, sage, eucalyptus, marjoram, cinnamon, lemon, lime, grapefruit, and orange. Also
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conposition. Such useful antibacterial agents include
non-cationic anti bacterial agents 25 which are based
wo@rooploessed i ¢ or bi sphenol i ¢ conmpounds, such asPCT/US2003/026737
hal ogenat ed di phenyl ethers such as Tricl osan
usef(iPqrd such-chemidal soas anithdlycirang dandreanthblee tQfahgse, th avast commonly
he dentifric onent,s of the present invention may
emplcfy% a@&h? 8ﬁlsnof§p %B?ﬁaﬁ‘& SB‘E‘%WE“.Q' 30 Fl avoring agents
whi ch are used in the practice of the present
i nvention include essential oils as well as various
The flaxeuiig 2egniF incaipesaied bxthe peal campesitinnsat agqacaitigipmef about 0.1
I | ude
to atfRt S 85 @J wei lg?é]ﬂﬁ?%tﬁp aggalr}nteonﬁos?&%k ?57015 eﬁzefggg o ras.
cl ove, sage eucalyptus marj or am C|nnanDn | enon,
i rapefruit, and orange. Also 8 WD 2004/ 019899
Oth /026737 useful are such cheni cal
Vaﬂﬁéh?‘ﬁ%‘l malgHaly §1¥ beArPrRpries i) ke d@tlfpﬁ%g@np@mtsm@e present
i R e bt Bl S REPREATL A, sych s
hydroger pammiaxalcumm pat)xmlc @od orea tpesxi den pekersdtones; Blidone§ and
ab 5% by we referably about 0.5 to.about ...
chlofotBY p5mpgnghe THekei R R S SRt VAT Mg G e dentifrce
comPBichts ¢t the prodenPmveEdt IRANRuBE WHicH B8 nstebithhtiall§ adversely affect
conponents of the present invention, including
the prepaties andLbprgcterstics dggirgdot assi um nitrate; whitening
agents, such as 10 hydrogen peroxi de, cal cium
per oxi de and urea peroxide; preservatives; silicones;
and chl orophyl | SEcONDUKENIIFRIGESEOMPANENTES, When

resen are incorporated in the dentifrjc
The (58 P8 Heegand deat 1o SEmPORERy B 1OTBIAeH '@ et corppsitipn similar
to th‘é%ﬁ‘l@k STRSHiRNddnBkict Rehpehet! s tﬁﬁtft%tcon{BEﬁerﬁg QPEDBL bES

and characteristics desired. 15
subsGoORPINENTvaldne rhﬁ@mgxdsebechth psouib tienderhie sfym:ltrenously

0 nntisfor a, conmposition sinmlar
coef SRR i Sart i tp RoTh hS e RE e R Braiep O Rafed fbraerto
mairithiaithdt\We SI98PRSINBRESteYbtids dPeheXecorfldvsipdnthtaavy rheologlcal

ui val ent. rheol ogies, which will permt themto be
prop§3}¢é BkstRGaly equi fQuthsiiret compenent dthe vehiglecompogifipe pf the
r: 20
secohl o RARAP RBl-TALT (RORERAAL In T EEHk el RljuhBa.
second conponent have rheol ogi cal properties

The svglfﬁ?‘éptghl al %—g%qw ]\4? | t?lnﬁlﬂtgl% éogg f%fr tﬁ%%gﬂga?ml rice ct;ohrr?ponent

The ﬁﬁﬁea%]gqébéeyermy sSHUITBIC b Bih@MnRbAS isHéh £y &@Bhant'S
us
polyetthlene glycol may also be employed. The humectant content is generally in the range

of about 30% to about 70% by weight and preferably about 40 to about 65% by weight. the
water content is in the range of about 5 to about 40% by weight and preferably 10 to about
30% by weight.

Preferred abrasives are siliceous materials, such as silica, and preferably a precipitated
amorphous hydrated silica, and preferably a precipitated amorphous hydrated silica, such as

Zeodent 115, available from Huber Corporation. The abrasive is generally present in the
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The water and humectant conprise the liquid portion of
the second dentifrice conponent. 25 The hunectant is
w@e@horak y sorbitol, but other humectants suchCHEES2003/026737
glycerin and polyethylene glycol may also be
secoRdBEMIfEEe cotiforlRHi® alcandentratidrEdi abott YEReiball 40% by eezht and
range of about 30% to about 70% by wei ght and
prefaspldy abei| Iy tapbet 3% WoveiBBlut 65% by weight. the water
content is in the range of about 5 to about 40% by
wei ght and preferably 10 to about 30% by weight. 30
Ioni®Seffactands abr aS| ves are siliceous materials, such as

d d
Ion1%§).gfz§rtagga}g?q teg eﬁ?‘&“g.ﬁg @cé%ﬁgw%ﬁr&p& erably anionic

surfREERE) B%ﬁpl@é’&ff\ﬂlﬁleﬁi inglude BidgheB &KW mfateZe@amtpoﬂa%&um or sodium
avai | abl e from Huber Corporation. The abrasive is

lauryj snléate whjchds peederred, higherdatsy oy Prmwglysertggnonosulfates, such as the
o L RROSPL AL ST AT, i, Bt

sulfqanes suabdsysodinanidodkbyl thenzdne wolf& {2, h;gh\aefagmsulfdacatlates higher
Sur f act an 5 lonic surfgctants .incorpora

Ftty LR 1o YO e GBS OH LA o e By D g gher

aliptHE h&A LARES of §3veeTRliBRatRfan¥ihb GBbb)gﬁic%‘ﬁi dUngiRhdS Isifaﬂ as those

sul fates such as potassiumor so | auryl sul fate
havipgil2 m l@capsb@fsen theecfatty) acgd\,ealkn‘l ar agyl zadichlrond gieiker Egdamples of

suc sal t
he 1 REHoo ] e 5 A Bl Gre i P A sl gurs - syt
or Nf lﬁlﬁoﬁ%hﬁﬁsm@ Kiyd sudfaytant i8 gbiealnf Bi8sent! tha potasuihiri Rlt
odecyl benzene sul fonate, higher fatty sulfoacetates,

dentﬁn@q@m%ltmﬁ of thspregeridmesnsiop pt aipoRpapiratipnRf ghawtd. S to about
and the substantially saturated higher
SO%W pggﬁl c acyl amdes of |ower aliphatic am no
carboxylic acid conpounds, such as those having 12 to

carbons .in the fat or radi ¢
A et SBCOTRSTAI: spoonflieRitiep oRnfiahal S Sution of
abou 0 tB"ab@UfO% by %‘I%? %@ﬁreﬁa?ébli' fsous 3ltd ab&ife SPb bﬁWE?}i{. ,Organic
N-nyri st oy al mtoyl” sarcosi ne. The surfactant
tthkegelg@iﬁeataral 9%8)@%1@&@ ghrms o @emémwém prepae the dentifrice
dent fri [
companien E 4 ¥ Alsp %g“ig étg@ﬁoa gréo %;aﬁraglog of Elgoutt)@vletgtab@trb‘fﬁ‘tﬁ)y %\/Eght
and prefeeit i @boura)2 daeibbuit(z% ppmeighel i n the second dentifrice
conmponent at a concentration of about 0.5 to abut 10%
by wei ght and preferably about 1 to about 5% by
Add%hgl{]lhgre@’egéréh&‘h szt‘ﬂh&ﬁb akEBBESalive 'ﬁg&% &lchaRYntitartar agents,

synt guns o e sanme type used to prepare the
flavate and $weeateners similar to that used for the preparation of the first component may

be included in the preparation of the second dentifrice component at similar concentrations.

Preparation of Dentifrice Components
To prepare the 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 salts, such as sodium fluoride anticaries
agents, chelating agents such as bisulfite salts, antitartar agents such as tetrasodium

pyrophosphate and sodium tripolyphosphate and any sweeteners; the resultant mixture is

10
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conmponent may al so be incorporated at a concentration

of about 0.1 to abut 3% by weight and preferably
W@bmun189® t o about 2% by wei ght. Additional PCT/US2003/026737

i ngredi ents such as fluoride and other active agents
agitasedoumtida haniogémouagel phesetis formea. Iitaviergel phmie mmldeah e pgment

S|mlartota used for t e at 0 e fir
suches thiGn et apahu flfwg.s%ﬁ'efa’e%&rh?ﬁﬂ@flﬁﬁ%%ﬁ% e p at 6.3
to 7.5 EBRRE iR tidrftd Ar€ Bni *QATRAN & Honflgeduliph&e i§ GRGRBAT ThéPa¥eer a

Preparation of Dentifrice Conponents To prepare the

disp@sipy e waten ard hmm@tam of efayimeeoopopudseiuch af papam, gky@%ﬁ}.’lase is

s FFLFE BB LIRS R o

speeG/ABMRIM dXER] whersia[ thickeakas su.&glds&hhmﬁln ghmf Zeddbst 165 lapomte
di spersion are added salts, such as sodiumfluoride

mgr%&ﬁthﬁ jadded tg sheynixture dherepfiey thedies veiserdedstogethen Wlt the
flavorilk % gi‘ﬁlutd@& Eﬁalg]e @8@?53’?&&9% e sﬂﬁﬁ(‘; odhdm on%wnh the

pyrop osphate a um tri pol yphosp ate an
nonisnie sudaxargs totthe mixasgl, whith isthen umu&ed 8 ngh m@ﬂﬁirmswgo

PCT/ US2003/ 026 i tate untll ho
mindies, URORT S T Tom PR RS gaminies i, AP goets 38 m He,
The RisGIR brodabGl if&aci i is @ REmBBneBI, fs&hi §6lids et thudablelpage or gel

NaH2P Na2HPO4 to buffer the pHat 6.3 to 7.5. These

prodpetg lagifinat BH of therdentéfgicn meaasured nearvge Aefgamippditnerange between 6.7
andﬂ%al ned. Thereafter a dispersion in water and

umect ant of enzyme compounds such as papain,

gl ycoanyl ase is 5 added and adm xed with the

honobgeneous  phase This mxture is then transferred to
To prepareghe sepad e ien SATRRORERLS O&ﬁ@rpé?%%m NRFRUIOENEFIST

hum@ant& o AW sorBROCES Hlsgé’g’ed Jvﬁﬁ’@ Bx%anlb @9&1@%&%& s%@cener

added to thé mi xture. reafter earaS|ve|sa
Waterag)theh erldtw intp mhehspﬁersmrmndahet mgt&dldmes mixet udeba hcvmogmaous

phas T REEEd B iR pipRe O e bl AEES RSk A iffuk Bctactant

1ngrdﬂiéﬁ@ﬁar@taddl’éd&ﬂﬂd&ﬂﬁﬂ@reﬁiéhtsfrﬁﬁﬁd at High Sfted Andérat@sm of iR about
vacuum of from about 20 to 50 nm of , preferably

20 to; |0 mef HignTihg resultpnt predih dmphe caserfis@eh Fempaneahidsd case
o e u xtrudabl e paste or gel
hombéeoguc EI%Ql%hge&(ﬁ? ecx't?‘laﬁﬁ%fs‘?élhrqdofgntiflri ce neasured neat

was determ ned to range between 6.7 and 7.25. 15 To

repare the second dentifrice co onents.of. th )
The fuT{EMPoNHY GRBHISRE CQBPRYUEN §f T BFoSgR FOEDURT is Pirlgged in a

su1ta§?&3cﬁﬁieﬁsm g %rhhltn&l in Wtﬁclﬂﬂh@ 6 V\g&%n‘ﬂ 48 nﬁlﬂ%alﬁéﬁﬁ?sfcally separated
hi ckeners and sweet ener. ter is then add into

and ﬁrmswfdclswersspa@atechmpmntsn@ayém disprensead synehromauis]y as a combined
nbb%ﬁf%? ggqq g o, &haatg)gthgﬁlrsﬁ bgu%h rc‘:%?ﬁam%s a?rtlg %&&\gmotﬂg A An example of

asive
such&LUoﬁﬁtﬁteaﬁH a two compartment dispensing container, such as a pump or a tube,

having collapsible sidewalls, as disclosed in U.S. Patents 4,487,757 and 4,687,663;
wherein, the tube body is formed from a collapsible plastic web such as polyethylene or
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.

11
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i ngredients are added and the ingredients m xed at
hi gh speed under vacuum of from about 20 20 to 100 mm
wW@booki198The resultant product, in the case of PeDsS2003/026737
conmponent, is a honobgeneous, sem -solid, extrudible
The Plsdvein@ eRHSIE is flBerUL{tCi0EPOME Presemrihvdntiofi fbut it is understood
conposition of the Eresent invention is packaged in a .
that g ipyastion ds aqydimitadghersior £ hapoynis i Eﬁp?rltaenwg%ﬁléﬁbgrem and
: I i [ : g4l 5 and from whi ch
e S e IRt
synchronously as a conbi ned ri bbon for application to
a toot hbrush. Such containers are known in the art. An
m339@‘+"rp| e of such a container is a two conpartment
A tvil ERSIShERY CotipoReMeN andBFéhzihe BomiihgdendifridélsT the present invention w
havi ng col | apsi bl e sidewalls, as disclosed in U S,
premsiewggrem, Gemparent Arvps4, B8 peaared wietheienzymesapgipand glycoamylas

. | bl :
o B £ B L AR R B et
laurd spHate] Theingtedidritnof Oempaehai Avend Bekylisted infTabde I below.

separate conpartnents in which the physically
separated conponents are stored and from which they

are dr Spensed tnrougn a Sul tabrigpi@Spensi ng outrer. IT
WD 2004/ 019899 PCT/ US2003/ 026737 The fol | owi ng
exanple is further illustrative of the present

i nvention, b@Gbmpdnentd under stood that the i nCempdnemtBi s

Ingred1Qik limted thergtg. Al amyfediesnd proportions wy 4

referred to herein.and Ln th ra _hy

Wateryei ght , unl ess ot R8P wi se staV®f. 5 Exanple A two 9%
Pluroga@rpponent ( Conmponenso A and Blarterymyertgl celdsai ni ng  0.60
LaporfigBLi frice of the present i ny&nbyiRR pWophBbRRAT €d,  o.50
aponwﬁer ei n Conponent A was a pasete p]r eB}\zg{?pedpwith t he
Glyceghzynes papai n and®§l ycoany! ¥&ougeq t he second 9243
Tetrasciifp pyiphbspidtenas prepar ed havioriitol ncor por at ed t her £.937
B LORie surfacignt so( Jayryl, sulfate. The 3
SOdm{nng)PgQ'!Ogﬁtts of Conponents A ang&Bnare listed in Table
Xanthgn phe| ow, 10 TABLE ¥-3onponentA Conponent B 25.50
NaFlubsigr edi ent W . % |l ag3edi ent Rvor % Water 16.0 Wt ex72

Pl uronic F-127,1.50 Caryq | ose 0
NaSa %%{1% _ da é%ﬁzamgﬁfgg%,hfa@&g%o %A

onite D 0.70 Tetrasodi um pyro ate
NaH2PO 0.03
Na2HPO4 0.2
NaHSO3 0.1
Sorbitol 20.0
Sylodent XWA 650 20.0
Zeodent 115 5.0
Zeodent 165 1.75
TiO2 04
PEG-600 4.0
Papain 1.0
Glucoamylase 0.1
Flavor 1.1
Polysorbate 20
Tegobetaine 20

12



10

15

20

25

G ycerin 18.13 NaFl uoride 0.243 Tetrasodi um
pyrophosphate 2.0 Sorbitol 59.937 Sodium
wo picpolggphosphat e 3. 0 NaSaccarin 0.30 Xant hanPOr/852003/026737
Silica 25.50 NaFluoride 0.243 Flavor 0.72 NaSaccarin
O 4 Sodi um I auryl sulfate (SLS) 2. 40 NaH2PO4 0. 03
2HPO4 0. 0.1 Sorbitol Sggodent
To ds@emzw the StZ@B%‘PftenﬂIBe @aeamk%ldéwf ﬂweztﬂ e Whep shegingividual
compigient {FiiBns TERR e nitchegamuntIRaD SotlhSilhydat
amomi'/(bmisbﬂ@émﬁanem’m dad BrwéraenixdrbinstiSabillilitess offwater and

Stln?cﬂé)%ge%gqa&ﬁ%g%%gct [ VI {%eg%z)ﬁg | t i f .ran‘gyefs}nevotﬁ §élb

tootid@sHiR iRy lrﬁthQﬁbﬁh dos tsho lﬁgnuteaual amounts (3
grans) of Conponents A and B were mxed in 18

m_II|I|_ters of vvater and 5 stirred for 3, 10 _and 20
heFLURE AR o LB FIRRALEL QNSRS S0 me

assayrproctdige, nTéImelyoa ptoeaime dnveloped by Sigma Chémr Cepaising a titrimetric

cetefpiRRRI e AR EgELy o felER Bp BBy SR

esterB"AQEE*)St&ﬂloﬁ 11 MekHBk i Enzyhib16i8L g970)nat i on of the acid
produced during the hydrolysis of benzoyl L- ar gani ni ne

et hyl
A similar enzyme activity assay was conducted for Component A alone. The results of the

assays are recorded in Table II below.

TABLE II
Papain Activity

% Enzyme Activity Remaining

Component Mixing Time:

3 minutes 10 minutes 20minutes
A ‘ 100% 100% 97%
A+B 96% 82% 43%

The results recorded in Table II show that both dentifrice systems had similar enzyme
activities in the first few minutes of mixing. However, the combined components (A+B)
started to lose enzyme activity after 10 minutes of mixing. The results in Table II show
that unexpectedly, the enzyme can coexist in the presence of the anionic surfactant SLS for
a period of time sufficient (3 minutes) to provide activity and plaque dispersion efficacy,

before a significant enzyme denaturation is encountered.
The foam characteristics of Component A and the mixture of Components A and B were

also evaluated. The foam volume measurements were made by dispersing 10 grams of

dentifrice in 90 milliliters (ml) of distilled water. Then 20 ml of the slurry was transferred

13
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ester (BAEE); (Anon, R, Methods in Enzynol ogy, 1970).
A simlar enzyne activity assay was conducted for
w@eoomponsps A al one. The results of the assaysPar/@s2003/026737
recorded in Table Il below 15 TABLE Il Papain
into A0 il grydua%dﬁfyhydﬁi At fodnt Walkgameianedigy alfSpmgueln émMerting the
lein%?Tlne 3 mnutes 10 m nutes 20n1nute§WGA 100%

cylindse éshaking) L gmes o hsopmaojumeuas mepiqred pe Bingten p fme using

the %@@laﬁoﬁ lnagow that both dentifrice systenms had simlar
nzyme activities in the first few m nutes of m xing.
However, the conbi ned conponents (A+B) started to

o G B L kL5 B 5 1 B g ion

comBREN By HaNakle Sitics based ﬂhbﬁdep{o@ﬂ?ﬁﬁ@ whicht Bidl rdf cNthie enzymes
surfactant SLS for a period of tinme sufficient (3

(Colugaml@@athtP@otpetmn) &t which ¢putgingd sodivmduylaiutipterasthgsurfactant
was E % é ) or% S|gn|f|cant enzyme denaturation is
neSutt F%HJ R YPOIN characteri stics of Conponent A
and the m xture of Conponents A and B were 25 also
evaliiated The foamvoluyne neasiurenents were npde h\/

di spersing 10 grams of dJeMEMice in 90 nilliliters
(m) of distilled wat eroaNiiPROPRIEd of the slurry was

Dendh@IShFbIRA 13 VO 2004/ 019899, BCY1/5gQq3/ 026737 i nt 0

graduated cvlinder foam’was generated by

A alternately inverting the cyllnd@r (shaki ng) 10

(a+B)i mes. The foam vol ume was noni taued as a function of
tine usin the graduation mark. The result of the

(bgﬁﬁgﬁTW%g?g“QPe recorded in Table(%I bel ow. For

pur poses of conparison, a comercially avail able
silica based fluoride toothpaste which did not contain
The agpuithriesordedhi Gahle 11T phaws that ghe defifeiee rempossd of gembined dentifrice

ConfifRkRS A d%agﬂggérd%paaa'suﬁg&rmh? g@@mﬁﬁw& {BShRRbntalifs

SO0 eval uate oam vo
Component A. Further, the combined dentifrice components (A+B) delivered foam

substantially equivalent to silica based commercial toothpastes which contained sodium

lauryl sulfate.
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FOAM PROPERTI ES Dentifrice Conponent Foam Vol une, mi
A 42 (AtB) 64 Colgate (r)Cavity Protection 67 10 The

WO e®uiimIr ecorded in Table 111 show that the decit/U$ronse6737

conposed of conbined dentifrice Conponents A and B
delivered foam substantially greater than the enzyne
contai ni ng Conponent A RIS t he conbi ned
dentifrice conmponents (A+Mi vered foam
substantially equivalent to silica based conmerci al

Wh&tQQ&Ilet s which contained sodium 15 lauryl sulfate.

1.

W

N

n

~

o0

4 WO 2004/ 019899 PCT/ US2003/ 026737 CLAIMS What is
cI aimed is: 5 1. Atw conponent enzyne dentifrice
£ OPEghpdnent dhayine @eﬁ&fﬁ&é t@hp(fsitﬁﬂil Hagin g@hpérﬁﬁthimﬁl@ cs

IS RREVBRR EnDprisds rfrt bl rice EOmB TR, Falfiminga copgne in
ahorally acceptabletvahiclealvhigh fsrsabstarftiallgrifee of loni@surfactanaard asecond

: !
SR col R DPRR AR L) BB il
yb@é@wwanwlwfr@@f@ﬂzmy 1rst el seeqnskcommeneris beias
ﬁmﬁmm% arB@ifREn e4BRI dﬂﬁ@lunﬁmlw%@dna cfowim&af@ha@mlaﬁron to

pensed and_ conb catio

%t Wher ?r@w‘eé‘ﬁ%}%‘sé&‘?%“\‘ﬂ“f‘ Yff‘éa‘E%L rg}&%va “F%Flon of the
afc&manerdecd)nmmemg taepihi duaing drushingt he  conbi ned
conmponents to teeth during brushing. 15 2. The
conmposition of claim1l wherein the enzyme is papain.
Bhe composisiop o ictairor wiiereih ghemnzymhés gapaint he enzyne i s
gl ucoanyl ase. 4. The conposition of claim1 wherein
the ionic surfactant is an anionic surfactant. 20 5.
- Theeompagiten of daimyt whergimihg eppianeeis glucRamylasoni ¢
surfactant is sodiumlauryl sulfate. 6. The

. ﬁlﬁ%?ﬁﬁb%lil?l&? f Sl ?:wmf:%:én hgrloenlup sut hotant. lzsyarr{ean%osm Sut agtra]&lt.

. The composition of claim 4 wherein the anionic surfactant is sodium lauryl sulfate.

The composition of claim 1 wherein the enzyme is present in the first dentifrice
component at a concentration of about 0.01 to about 10% by weight.

. The composition of claim 1 wherein the ionic surfactant is present in the second

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

. A method for improving the foam characteristics of an oral care composition containing

enzymes without substantial denaturation of the enzyme which comprises preparing (1)
a first dentifrice component containing the enzyme in an orally acceptable vehicle
which is substantially free of ionic surfactant and (2) a second dentifrice component
containing an ionic surfactant in an orally acceptable vehicle which is substantially free
of enzyme, separately housing the first and second components, dispensing the first and
second components simultaneously, combining the dispensed components and
thereafter applying the combined components to the teeth whereby the enzyme activity
is substantially retained during application to the teeth.
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conmponent at a concentration of about 0.01 to about
10% by weight. 25 7. The conposition of claim1l

wob@r®ei19394 he i onic surfactant is present in theCEHESHN026737

conponent at a concentration of about 1 to about 5% by

9. Thengdthiod &.clafmréewhadinfthe ionimpsuofactant is e afiioaisurfactant.

10.

11.

12.

13.

14.

15.

characteristics of an oral care conposition containing
30 enzynes w thout substantial denaturation of the
dhe methoghuf ¢laim Grplrarein shepaneprie puréactan) is sgdiuint kapryl sulfate.
dentlfrlce conponent containing the enzyne in an

ral |y acceptable vehicle which is substantially free
o?hel ra¢thed of 3igcE wherednge E3yme i§ @MY dentifrice
conponent contalnlng an ionic surfactant in an orally

eh cIe S sub tant lly free of

3?199%&10% Sﬁ Wt e‘mﬁr?f&ﬂl%? %y{nﬁés Y2KG second
conmponents, dispensing the first and 35 second
TRORRGAL c&'uglé' J«lﬁé?&ﬂ lﬂl?é dnzyfd '?%ﬂéééﬂgl t'ﬂ@ deit ‘é‘@é&ﬂponent ata
conponents an ereafter app e co
cennserfeatios of abaus 8. Glde ehowiHOby Wﬁlig .enzyne act | VI ty
is substantially retained during application to the

eth, 15 ., 2004/ 019899, PCT/ US2003/ 026737
B Sinasor £l ch MISTFB AR IeniCHarTRGRTLGS oLt tdlepairisy
acormapunensatafcanteanttionl6f abbhel nedtvatdBibyoldghn O wher ei n
the anionic surfactant is sodiumlauryl sulfate. 5

11. The nmethod of claim8 wherein the enzyne is
Fhp aiethodif claih @ wikaréio dheofirstdnsd secondgemnenents pee kowsgdvn a

cém%dﬁ%ﬂ&}ﬂe%ﬁd aré3epalited FBENAE Abthel By Mn%@gﬁw fdrﬁféd

enzy present |n the dentifrice conponent at

SR ePREeR WRFh BEERLS RIS 06 IeFGMPOnES Bswmabgmg dlspensed-
14. The nmethod of claim 7 wherein the ionic surfactant

is present in the dentifrice conponent at a
concentration of about 1 to about 5% by weight. 15 15.

The nmet hod of claim@8 wherein the first and second
conmponents are housed in a conmmon container and are
separated fromone another by a wall integrally forned
with the contai ner which prevents m xing of the
conponents prior to being dispensed. 20 16
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