TI TLE OF THE | NVENTI ON Oral Conpositions For
Prevention and Reduction of Bacterial Adhesion to O al
w@EbaeEsl CROSS REFERENCE TO RELATED APPLCATI OMSI/pSI03/943062
This application clainms priority to United States
Provi si onal Patent Application Serial Nos. 60/636, 788
and 60/ 636, 787 each filed 16 Decenber 2004, the
contents of both which are incorporated herein by
reference. BACKGROUND OF THE | NVENTI ON [ 0002] Dent al
pl ague or pl aque_Dbjofl m.i posit that forns
on surfaces of tH?T%éSﬁybi@ﬁﬁig&gHﬁﬁ as tissue and
teeth, and_is conprised of an accunul ati on of bacteria
OralFrampesitiopaFor Rygventipn ankRedisHomgl Bactaist pdhespndq (ual Surfaces

adheres tenaciously at the points of irregularity or
di scont i GROSY REFERENGD T UATED ARPLGAT line, on
tongue surface and within crevices, and the like).
Ho00tles Dkis applicagorgtibins, priokigoodnited iStaés RratisdnalPatdne
occurrence of gingivitis and other forns of

ApplicBE61i SGRNNaL. dbi636F8€ and 60684, 780dach itedMBIDedetbts 2004Ethe
bacteria in the oral cavity are a part of a protective

contenfy &Ib&%ﬁibﬁﬁre‘ﬁ&%ﬁt@& h¥tem@defefenbem resi stant to

nost treatnents. Few people’clean their tongue after

brushi ng, eve it at as much as
50 percent ofﬁéﬁggﬁgﬁ?ﬁigégggﬁg?fggﬁg%ﬁﬁe found here.
hEj onal | for ma opl e, brushin r, Scrapin

(1HEb2] g BertLotedtferet e BRRLS e S ihe Ty Bl DT B Wraces of
Therefore, cleaning the tongue ngn-nmechanically_js. .

the orah p&jiyy susB$5 Haye ang Bethy HSkia CORBHSEA " B ABLEHA 0BG bepteria and
w th a nechanical device. [0004] A wide variety of )

salivargge mel ah&uod Hyemndustsg Jdaue @dhares thraciguslytap theqrodrtgiobirgglarity
formation and the oral infections and dental disease

or discassindiygt.gd tovvealéuh, aithe gl dime,tandongu@G0Shcel and spihirecrefices, and
the extensive prior art relating to antibacteria

the likéhe Bdsfdes B&n@inhightla] ple@eio fhplicard in the@keurtedics bf gihgiitis and
need in the art to fornulate a product capabl e of

other FBARPOIGRA0dontal disease.

[0003] For the most part, the bacteria in the oral cavity are a pért of a protective
biofilm that essentially renders them resistant to most treatments. Few people clean their
tongue after brushing, even though it's been shown that as much as 50 percent of the mouth's
bacteria can be found here. Additionally, for many people, brushing or scraping the tongue is
difficult because of the gag reflex. Therefore, cleaning the tongue non-mechanically is
highly desirable for those who are unable to do so with a mechanical device.

[0004] A wide variety of agents have been suggested in the art to retard plaque

formation and the oral infections and dental disease associated with plaque formation.



effect in the retardation of bacterial plaque

accunul ati on. BRI EF SUMMARY OF THE | NVENTI ON [ 0006]
wab@e6ssENt | nventi on enconpasses an oral conpOUBUS10051043062

contai ning an anti-adhesi on agent, preferably a

cystei ne protease and nost preferably ficin. In

anot her aspect, the cysteine protease is in

conmbi nation with one or nore ingredients such as

gde?T(r:nt t%lli gpal e owntxte%rs]fj ?)H&f %F {e?ar% to ar‘i:"u ant eﬂ’& 18nd
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resent invention prOV|des a specific type of
effect ghtilg ﬁeéalﬂﬂonmfé\?étﬁm Pipqup AeEErlpiionng, or at | east
i nhibiting the binding or adhesi on or attachnent of
pl aque- f or mi BRIFREEMMARY QF ' AgVBNGIOYi ¢ mat eri al ,
chem cal s, m croorgani sns, and bacteria to surfaces of
al9006h| dhv ptegent Tiventmrzgmespisnes ans@ali dontpositiph esefihing an
invention inhibit build-up of bacterial |ayer that
anti-adk@sibal agas \Préfeiably @Qtetepuidtbabe URd nlokt profel®ly £ AT Hdther
such enzymes function by attaching to oral surfaces,

aspect' t'li@ h?@élﬁ@pl%@gaﬁe {118 StRbin A, Wit bR oriniti?k Qigrredtlé}ﬁs hAs h
pl aque or its further growm h. The t
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Pr ef er abl @%@@ﬁﬁ&gﬁwﬁ%@gﬁ NGRS ficin

and one or nore other enzynmes, such as other

k90071 dh ds¢ Breset mysatian previdemsnseific tynse T ez fprpreventing,

such as bronel ain, chynotrypsin, alcal ase, amal ysecs,
interrugting os et loast il ing ik birsiess, adh@spmmraﬁac}mmit of plajueebrming

prot ease besides the anti-adhesion cysteine

materigly icka iy, Hi6108i8 Imatérial, thémicald S@idrébridi@snhs) ¥R bd cRiat8 YurbRes of
obtai ned by any neans fromthe . Preferably, it is

an oralolRY.NEHe &iryaieY FRUs@imGhd prebedk irRBnttd¥enhiBl 8Xi1d-1P BF bPEerial
genus Fi cus, including
layer that would result in plaque build-up. It is believed that such enzymes function by
attaching to oral surfaces, including soft tissue, and, thus, inhibit the growth of plaque or its
further growth. The terms “anti-adhesion” and “anti-attachment” are used herein
interchangeably. Suitable enzymes for use in the invention include anti-adhesion protease
enzymes, desirably cysteine protease and are most desirably selected from the group ficin,
papain and krillase. Preferably, the anti-adhesion agent comprises ficin and one or more
other enzymes, such as other anti-adhesion enzyme(s) or another type of enzyme, such as

bromelain, chymotrypsin, alcalase, amalysecs, glucose oxidase, cellusases, lipsases, and/or

other protease besides the anti-adhesion cysteine protease.



Fi cus gl abrata. [0009] The amount of anti-adhesion

agent present in the conposition depends on the
wa@ppbioe#ei on for use. It is present at |ess theel/LOM05/043062

parts by weight in a conposition or in a suitable

vehi cl e. The anti-adhesion agent is desirably present

in an anount by weight of at |least 0.01 parts per 100

parts of the conposition. In a broad aspect, the

i —adhesi. - t i t b
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~ 0.03 to 0.30 parts suitable for a paste conposition.
Ficus glgdmate] One or nore other antiplaque agents can be
present in an antiplaque effective total anount.
SINA09D! e Thgenosni ef@htigdhesicntagent présanttia theorpnipoaitinn depends on
copper, magnesi um and strontium salts, dinmethicone
the appliqatiby 6draise.ultlis prescnehtylbss dhateitobipanney seizht el composition or in a
gl ucoanyl ase, gl ucose oxi dase, urea, calciumlactate,

suitablealeiicN THe G 2RSS PIpRAESs dSihPIRprésehtIR la BMOHhAyBFei FGF at
chel ating agents such as citric and tartaric acids and

least (B 1KHrs pBRI R p3RoF helcBREEQfion. [BArddd a-EQ%t,CtﬁéTBﬁﬁg#ﬂsceQBﬁ

may contai n ‘ot her additional agents a materi a

' ' es) ' i C ent .
enzynieMEpHL BB AERAORELE pRE Sl EIORGGF: RGNS Bupent for
every III: ﬁ@?%ﬁ%ﬁ%%?ogﬁ‘ﬁg‘?ﬁ%h}%%ﬁ{)% ?J?Igget cfesﬂa}fy pcei‘s Bcrlgasé'? 8‘65 parts; and

i.i sohut yl phenoxyet hoxyet hyl di met hyl benzyl anmoni um

prefergﬂ}’398&%?3'3&1?&“%8%1??’&@??P.Prs%/ﬁ QmPefitioni de as wel | as

those listed in U S Patent No. 5,776,435 to Gaffar et

al0010he Emstosmose ethewitiplaque s2eniscen popresand ithar aitiplagye

reference. [ 0012] The conpositions of thei9ncvneti on
effectivajotalagwunh Suitbleapers inclde withott lasitasioh staanais, @epéd t ;

humectants, such as glycerin, sorbitol, xylitol,
magnasiieh oid fofoatiyhehles, dlnyaliconetddbsllyel isidh RESRA imethicone copolyol,

surfactants, a source of fluoride ions, a synthetic
glucozAN{1R] SuRb ¥ERLRO¥Mh Aafium lactate, calcium glycerophosphate, strontium
polyacrylates and chelating agents such as citric and tartaric acids and alkali metal salts
thereof.

[0011]  The compositions may contain other additional agents and materials,
including any desirable active or cosmetic agents and/or conventional oral care additives or
excipients. For example, antibacterial agents may be present including benzethonium
chloride, diisobutylphenoxyethoxyethyl dimethyl benzyl ammonium chloride, and cetyl

pyridinium chloride as well as those listed in U.S. Patent No. 5,776,435 to Gaffar et al., the

contents of which are incorporated herein by reference.



a flavoring agent, antitartar agents, coloring agents,
desensitizers (such as potassiumnitrate), whitening
wW@®eness2pr eservati ves, silicones, and chl or opPg1/1S2005/043062
conpounds. These additives, when present, are
i ncorporated in the oral conposition in anmounts that
do not substantially adversely affect the properties
and characteristics desired. [001 3] The oral care
c ition of the invention may be prepared.in. any
CHIIEN i ohhaeommpRERms OF A Epelo g A P AR AR such as
.. necessarily vary depending ion the end delivery faorm
silica grepgriiteghunygetants, FHoR as gbicgide saimiok waial red orpropylane glxgad;
formul ation, such as pastes, gels, suspensions,
thickegimgfagents, sndadtas, @gance obfieirals lonsas synthesis anignit polycarboxylate,
| ozenges), tapes, filns, rinses and washes, and
a flavority appst, aftDviadlagéros, ceboaing bgentsy dgrasdidzenalgudieasproeasinmchitrate),
as followed: the humectants (e.g., glycerin, sorbitol
whitefih © Rydn6) frefdryMbles, sa@n&) hyEdotbFiig] @peahds. AMBse additives,

di spersed in the water in a conventional m xer under

when pbsértdr@MhoolpBlaed il ShbraP&nHoSiRoR {ﬁaﬁa&%dtﬁsm R W EBAAILy

enzynes organi ¢ thickeners (such as xanthan gunm), any

adver%wl‘l%ﬁcgtge ghtypféﬁ{eg At Ll?atrgct?rgglé(s ?eg{réds (such as sodium

cari es agen rasodi um

p osphat e, sodi um t.1.i po hasphate anti cal cul us
YT o B i bR oP PhE PRERR R W el
agitated untjl a honogenequs gel phase is forned. Into
convep @ag@mpﬂﬁa@be awaaraa%@clgllww@ﬁwﬁ%ﬁ valy depenpingiqp the end
. any acid or base required to adjust the pH These
dehvemémdiie@mdswawé mpAyxBefudmany kngwr derrgpenelsreiesmelatien, such as
obtai ned. The m xture is then transferred to a high
pastess pag dhspgusions, ponfentionavivs(gim, cahdies, pacillgs rind ledehgeas) tapes, films,
t hi ckener and surfactant ingredients are added to the
rinsesning tvasless, ahldeatletw oi | absorption silica abrasive is
added at this point, along with other abrasives to be

UG 4] N IHAL GRS lala®8 malitR plpstddras fblfovidae @hé‘ﬂlﬁﬁ&td’i\%s (e.g.,

hi gh speed for from5 to 30 mnutes, under vacuum o
tycefif, QORABC bopgnt e1ye0l, BT Ry diicrl"s#/cB AR YisABOMin BR AREr 1

gy Hg. The Peg I't ant pr%gictyi ?r1%§&cp case a0 rma
conveﬁgtg%gl%?}%&) WRder %gi@ltfo%f) lIllltg ’thee(ﬁgpreys(ijoanbe{ree B4R é)nrzylgl%lor enzymes

product”.
organic thickeners (such as xanthan gum), any anionic polycarboxylate, any salts (such as
sodium fluoride anticaries agents), tetrasodium pyrophosphate, sodium tripolyphasphate
anticalculus salts and any sweeteners; the resultant mixture is agitated until a homogeneous
gel phase is formed. Into the gel phase are added a pigment (such as TiO;) and any acid or
base required to adjust the pH. These ingredients are mixed until a homogenous phase is
obtained. The mixture is then transferred to a high speed/vacuum mixer; wherein, the

inorganic silica thickener and surfactant ingredients are added to the mixture. The low oil

absorption silica abrasive is added at this point, along with other abrasives to be used in the



[001 5] The present invention provides useful
formul ati ons mai ntaining and stabilizing activity of
W0 b@opedeease enzyne or at | east mnimzing | oBST/U82005/043062
activity. Advantageously, antibacterial agents are
combined with the protease enzyne in the formul ation
to provide synergistic results based on both
anti -adhesi on and anti bacterial functionality. The
functi-qnal.i of. t he t_inventive osition
compesiilfy, JA8 st o Bl R s RAGOE S RETRblis thaer
actjons., | n_one_aspe ficin.is preferably sel ected
vacufgt Rt ASID s Arstenh ShBH Shpm et dleartight
the latter. In another aspect, an anti-adhesi on node
produgifis cqapk prsg @ P ReE@ouh seiR fobidavyirardeltle pasiegr sehpredpeiman
clinical study as exhibited by both ficin and papain,
w051 i cilie geasem snveatiomproyidesitssful édrivivdatiops tabmaipiap and.
The invention provides protease enzyne having activity
stabiliifg activityadiesproteadeanzymadr gill@queiniaiierlos dacdkivity.
conpositions suitable for oral treatnent, which

Advaﬂt:{gébu@ﬁ&nﬁbe&_ﬁdrﬁﬁl%mé el edngbilaMkillgthetpibase enzyme in the
functionalities that also stabilize the protease

formuRREY PPprolide §M¥§E@§ti@ redfi€ nge@foﬁrb%ﬁﬂarﬁ%?&@s@%gﬂ%ﬁ@cterial

derived fromfig trees (ficin) denonstrated a

-anti.- j i Vi ' ' - ti.ons, .i i qui
e L T
nrevention..of adhesi on .of bacterja single eci es, an
sahesih SYEPR iR EICERRE o ap® R PO BFTEGit BFihe
ol ystyrene surfaces, droxyapatite surfaces and rea
forme, %&H%PXI?H%W&%E@&M?E@CF%%@F nitce Wreqien#spai 4 anfi-gdhesion
modi fy tooth-1ike surfaces; nanely, germani um prisns
mode pfactia deliveged meantpleurcefiessa in g humas gloticad sfufln e exhibitiddy
conmpound can be used al one or as m xtures with other
both figinandwspan, with fiia dempisilating grettsr efficacyahad papeinp A tihvention
of the present invention is useable to treat any
providesipjoeste dagiyie havihg getBity Of ahti-6éhssiox for drell gltjud Bacteria and
creature, human and animal; and theoral cavity

compdeasPABBRToNSHIL teatrh&AGNEich tchRMEredt@Bl ehR R 1B g ks
enanel, and the |ike. The oral conposition may be

functidfaBHE that MR bR A prifehdd erngfm? rg suﬁ'%ya!tr%xg% ﬂrte o} d %%ot@ase

variety of nmethods and i's n imte cont
enzym@ Wi D& dift lfi'g%ee%c?n% %emgl)l(s%ﬂx?eldea% alnHPalngs,leonl a{cgwt}g in simple

solutions, in liquid dentifrices and in full pastes. The compound shows prevention of
adhesion of bacteria single species and mixed culture species over negative controls onto
polystyrene surfaces, Hydroxyapatite surfaces and real teeth. The compound furthermore
shows an ability to modify tooth-like surfaces; namely, germanium prisms by reducing the
surface energy of such surfaces. This compound can be used alone or as mixtures with other
enzymes or antibacterial agents. The oral composition of the present invention is useable to

treat any subject body having an oral cavity, including creature, human and animal; and the



vehi cl e, such as nouth rinse; paste vehicle, such as
t oot hpaste; dentifrice; nouth beads and fresheners;
web@aiosrf2agun toys; chewabl es; pai nt-on conposPCT/ORR05/043062
and gels; consumabl es, edi bl es and confectioneri es.
EXAMPLE | - Dentifrice Fornul ati on Cont ai ni ng
Anti - adhesi on Enzyne [0016] Enzynes are fornulated in
a silica base formulation. Table 1 gives the exenplary
dentifrice fornulations, Al yalyes are weight .
oral cayy CRFABRFSESS Tt SZYE 185U tegth; Trlnie a’ai granelyand theqilyes The
ingredients of the fornmulation are enzynes, ficin,
oral cqyapmsitionanay herirpyght inteycontacy wabktpsorakqay iy in anyrAiaeagricty of
silica abrasive systemfor superior cleaning of 25% by
methodearghis potliited toiceetdctdyrahg pedictlasysthedy Bkardpls9nsluge iqEds
pl uroni c and 1% bet ai ne, each by weight. A
vehiclpepfiesasinoiith sinea pastavetfitla\wath ddadthpasts dalti féicayiniduth beads and
enzynes is also included. The conpositions are each

freshef&h,QhbRthel Anfl@bysY Sewdbles; i faH-88 coBP6diAS ah@38k; donduRdbles,
mout h feel and ‘aesthetics) w thout conprom sing

edible@&ld Mnkttigherf@zymes. For the enzyme concentration, a
dose response study targeted to select effective

| eWﬁEi{gﬁ%ﬁﬁéﬂe@fm&%{aﬁgﬁg}o% ¥n‘1)1f: y Agtri-a}i}(?es%%lli%%%’ring 9

thB Crrrmve FUT 1T at 1T O115. Bdstu L1e 11 vriruo

S i.es, fhe clinical_ praducts re. mde.in OPTC
a6t sl st b e P Taer . don & fgtadhe
Table 1; Fornulations of dentifrice containing enzynes
exemplagrydepsiiEsg fqrmalationss il walwesiars weightprogeningss, pplespothgyase
24.374 24.374 99. 5%0?/nt hetic A ycerin -USP 20. 0 20.0
indicated. Kepdpiniulethgwglicats of thefompulgtiaryare eMeymes! ficiymep&nland krillase
(Syl odent XWA 650 - USP) 17.0 17.0 17.0 Dental Type
at 0.228% by wve{ghe adeintd 4iliby atBasdyB&eMFOr KipOAG cleaning of 25% by weight,

and a mixed surfactant system of 0.5% SLS/1.5% pluronic and 1% betaine, each by weight.
A peppermint-spearmint flavor that is stable with enzymes is also included. The
compositions are each selected to deliver attributes (such as foam, flavor, mouth feel and
aesthetics) without compromising activity of enzymes. For the enzyme concentration, a dose
response study targeted to select effective levels of enzymes was carried out prior to selecting
the clinical formulations. Based on the in vitro studies, the clinical products were made in
the OPTC (Oral Process Technology Center) under GMP conditions.

Table 1: Formulations of dentifrice containing enzymes

INGREDIENT Ficin Papain  Kirillase
70% Sorbitol 24374 24374 24374
99.5% Synthetic Glycerin — USP 20.0 20.0 20.0
Purified Water 17.0 17.0 17.0
Dental Type Silica (Sylodent XWA 650 — USP) 17.0 17.0 17.0
Dental Type Silica (Zeodent 115) 8.000 8.000 8.000
Polyethylene Glycol 600 (PEG-12) NF 3.000 3.000 3.000



Pol yet hyl ene G ycol 600 (PEG 12) NF 3.000 3.000

3. 000No. 2 Synthetic Anmorph. Precipitated Silica -
wQ@emdees21165 2. 500 2. 500 2.500 29% Sodi um LaurBET/US2005/043062

Sulfate 0.5 0.5 0.5 Pol oxomer 407 1.500 1.500 1.500

Sodi um CMC 2000S - 12 USP 1.200 1.200 1.200 Natural

and artificial mxed spearmnt 1.100 1.100 1.100 30%

Cocam dopropyl Betaine 1.000 1.000 1.000 Sodi um

8ol r&ﬁﬁ@pﬁ%%gmatﬁé)t%gm% ngeo(ﬁo 0. 780
d| u ccharl n USP 0.500 O. 0. 5§8 antggﬂo
29 Xf r 8566 0. 400 Poly OXWEKR'N 750 $2100 09200

PoI 50 0,300 0,300 0. 300°% ue bafbr 1500
SO ’&Ph 5‘Q90§40Y70U§Ho 0.040 Ficin 0.228 0 ol Ppai n1.800
Nagnrgbend grijdiialmized gpegrmgnp26 TOTAL 10010000 1bBOEXAMPLED
30¥q CocapridopsenyhBetriiet  Ef fi cacy Study LOO& ti f1.80&1 MbOOH
Sofipoy Mphofiuprephosphate— BSPi cacy of the). &t i ve®76(h  0.760
TetraspdhpaBymwphasphatt aFines@ICCOYya- coat ed hyar opxy.a@at i t €500
SofBhRcchtirakl§SBer ved as the artifici@boa eetdh50@nd @500
Xdn#ah €ung—-DH t ur e consi sting of the gwyon or@hodact guh@
PolynORWERS! 7owed through the system gjo a spegf  0.100

BlgOPsIysoent with the 0.300  0.300  0.300
Blue color solution 0.040 0.040 0.040
Ficin 0.226 0 0
Papain 0 0.226 0
Krillase 0 0 0.226
TOTAL 100 100 100

EXAMPLE II: _Anti-attachment Efficacy Study — Artificial Mouth

[0017]  To test the efficacy of the actives in toothpaste formulas, saliva-coated
hydropxyapatite (SHAP) disks served as the artificial teeth, and a bacteria culture consisting
of the main oral bacteria in humans flowed through the system at a speed consistent with the
in vivo human saliva. Eight disks for each treatment were then placed in the chemostat flow
cell and oral bacteria culture was allowed to flow through the disks overnight (20-24 hours)
to see if actives coated on the disk surfaces would prevent biofilm formation. After 24 hours
the SHAP disks were removed and amount of bacteria quantified. The ABSg¢ of the
solutions were then measured and analyzed. This result gave an estimate of the amount of
bacteria that were adhering on the SHAP disks. From this value, the percentage anti-
adhesion effectiveness of the pastes is evaluated relative to a matching negative control.
Two concentrations of protease were tested for each of the three protease; namely. 0.226

weight percent and 0.065 weight percent. The artificial mouth anti-adhesion experiment



in vivo human saliva. Eight disks for each treatnent
were then placed in the chenostat flow cell and ora
whawbmeeisal cul ture was all owed to flow t hrough P¢EUSI08KE13062
overni ght (20-24 hours) to see if actives coated on
the di sk surfaces would prevent biofilmformation.
After 24 hours the SHAP di sks were renoved and anount
of bacteria quantified. The ABS6I0 of the solutions
were then neasured and an:%g g §.I result gave an
suggeS e e (1P COREFILRBRRR IS BheachPf oy st Piveesa g ararrg, all
on the SHAP disks. Fromthis value, the percentage
three hadteffiare shays et pEdeingeaive §0@¥01Ph"‘éesp§’§t‘3@§{) 14 BoteogRtaipany@f the
relative to a matchi ng negative control. Two
enzymeo hipereyermbased on sfatigicet mabeisyibe efficest afdailiese washntof t he
three protease; nanely. 0.226 weight percent and 0. 065
demonstrhight P@ricaidt ficid Sievadteffidacy ai 0.20604 boreaitiatiath@Riroshowed
experi ment suggests that at the two concentrations

similat @ma@ 4 01068BGHRI012260E BREEEH P RATRSGMPbaRIRE 8 Proof of
all three had efficacy above that of t he negative

conceIS:tQ:ﬁMcgll snmtﬁée Yé,@ku%a Q‘hgzrﬂg{ro ?&Hﬂ@él{&w@@ a@hcﬁh@as better then

However, based on stafistic anal ysi s,

the paﬁ i, glﬁwggl kt{ll lble?tgr th%fh Bha%ciqg\%”qgc%{og ﬁ% 9 Papai n and

I cac COI’]CG ratl on. Ficin

shomed S|n1lg5;§%ﬁhggiy gi 0. ﬂ65@agnq Q. 226@6 Based on
t hese result ncept
clinical studies were prepared. The in vitro results
SHOMSY + Axto tmanshikal shediesoyere pasnlueted tieptadhpantipdhesion
was in turn better then the matching placebo paste.
efficaqoiim prodluats relativ/tomatchingnegdtivEventiphpestn TigodBjcalrpuocedure
human clinical studies were conducted to test the
for meantremeardiod sntpadlesion eéitopcy vith e qud benittt 9f redluedd plequeas indicated
mat chi ng negative control paste. The clinica
belowpr ocedure for neasurenent of anti-adhesion efficacy
with the end benefit of reduced plaque is indicated

A.  Dgba¥ed GindMRdMak8H Pﬁq'ﬂg Rk DYREGinH5) AAGRIBTN §%st Products

Determnation ("M3VPl') - Test Products 0.226% Ficin

0.226AMcilYRh & Ma9i NOGaVE CGRRY T ©!

[0019]  Fifteen (15) in-house panelists were recruited and enrolled in this clinical

study. Fourteen (14) panelists completed this three-week study. One panelist was dropped
from the study due to minor illness that required antibiotic use. Panelists reported to the
dental clinic for an oral examination and review of medical history. All acceptable panelists
received a prophylaxis (dental cleaning) and started a one-week washout with Colgate Great
Regular. During the treatment phase of the clinical study, the panelists reported to the dental
clinic on their assigned morning. They received a full scaling and prophylaxis to remove all
dental calculus and plaque. Disclosing solution was used during the procedure to verify

complete removal of all plaque and calculus. Panelists then used 1.5gm of the assigned



[001 9] Fifteen (15) in-house panelists were recruited

and enrolled in this clinical study. Fourteen (14)
w@aweloses conpl eted this three-week study. OnBCT/US2005/043062

panel i st was dropped fromthe study due to m nor

i1l ness that required antibiotic use. Panelists

reported to the dental clinic for an oral exam nation

and review of nmedi cal history. All accept abl e

.panel i sts r |ve r.0 | axi.s | cl eani.
de“tlfgtea?‘tdé erbritet R el R SBro S@f(@@t 53&9@09
i ng thetreatment pha of the cllnlg st ud
water. p%{h%}f Veed hendprueied 19 TP orB AlLAFA B EiR G og A4 RS pt the o of
assi gned norning. They received a full scali n% and
whichghesptetrized te therlentahelinic snsedgeth @sclmg:a@ﬂtugmalnd pd thgirelaque
Di scl osing solution was used during the procedure to
scoreds ddpdnyconpigsioatof tiregrianwalscaré thel fangistsqasimasdchocabloarhlus/giene
Panel i sts then used 1.5gm of the assigneddentifrice
(brushamtiwhéle mdarishathdsqler 68)) seiag fadswisabltprethchYR Euns refsBswn
5 seconds with 10m of water. They were then
belowl Nstructed to refrain fromall oral hygiene for 24
hours at the end of Whl ch t hey returned to the dent al

clmrc=rrrsed—wrt S . %u trett
pla.{@ © °6F . w > aap Elcée 8core t he

an~Ya (1 F] Yy a asaf= a ARQl e
nDlMWntmrtSCﬁ@s dér55da8:$0 fisi ng the30vé&lﬂtdl]t99pr oduct
Results are shown bel ow. Plaque score Enzyne

t oO3tRRis A8y gxg‘hﬁtunﬂgadaltﬁgﬁbﬁlmml) (0.226% Ficin)
t oot hpast e an 24 hr. score 14.55 8.50 * 30.38

A t-tedt frad 9séd t9tdRfekiifnk %ﬂshﬂg &Tﬂ@ngésgﬁ%eeﬁ fﬂ%u@é id @331 The enzyme

paceoAt test was used terntne EXI
e a3 B
S T T e

. B. l\/bdlfled
Leters 5. B2 R

roduct s i
0.226% Papain and Matching Negative Control

[0020]  This clinical procedure was identical to that described above for ficin,

except for the fact that 14 panelists were enrolled in this study all of whom completed the

study.
Plaque score Enzyme toothpaste Matching Placebo
(MGMPI) (0.226% Ficin) toothpaste
17.07 +7.03* 30.38+17.95

Mean 24 hr. score

* Statistically significant (p<0.05) from placebo
A t-test was used to determine existing differences between products (p<0.05). The enzyme
dentifrice (0.226% papain) is statistically different from the matching placebo. The papain-

containing dentifrice showed a clinical plaque reduction by an anti-adhesion mode of action.



0. 226% Papai n and Mat chi ng Negative Control [0020]
This clinical procedure was identical to that
waele®ensedsed above for ficin, except for the facPCT/hst003/é43062

panelists were enrolled in this study all of whom

conpl eted the study. Plague score Enzyne toothpaste

Mat chi ng Pl acebo (MawPl) (0.226% Fi cin) toothpaste

17.07 7.03* 30.38 17.95 Mean 24 hr. score

Statistically significant, (p<0.05) from placebo A, .
Compgringgiye ropyls (98 e Vg chisicaenit HUEhar seratgdeithat S ruiining

_between products (p<0.05). The enzyne dentifrice

dentifiiqy showod pdpadtionallsbeienentsadhesipn gifighe herpapai-entainag

mat chi ng pl acebo. The papai ncontaining dentifrice
dentifis¢eowed a cli ni cal plaque reduction by an anti-adhesion

node of action. Conparing the results for the two

cfoo2i1¥ al TheiGMP prddutddirecheoneleluged fdr Bateeks at 49°C. The enzyme

ficin-containing dentifrice showed a directionally
activit) @F b&h Aitd en%gﬁsﬁvme@ﬁ& uE@eYgdd RMmpariaab freGRifikPddik g

dentifrice. [0021 | The  GW producéd batches were aged
mumbd:@r 6 weeks at 49C. The enzyme activity of each of the

enzynmes was nearly unchanged conpared to the initia

éﬁé MPL% IIQ/lZJ nBE ep_étffgiaé EOI‘-I’I\IAJE)J a'% In .onP%ﬂ}li fAr jti—Ca% gs‘i) rn r,_zaﬁt ie%ﬂd

Agent [0022] The pro edsre OE Exanpl e | above is
repeat ed, except thaéﬁﬁ- L Oiof water is reduced
and replaced with a correspondi ng anount of the
elQ022] ar yThamrqcedue ef E&qm@ggﬁbqve @epeateds ¥ ePhigpythe arpwt of
was reduced to 16.7 wei ght percent and CPC was

water isredusde dnd rephasedawiily a coméspondingvesngintt op tecaamplanr angihadierial
of the three fornulations, as in Table 1. CLAI M

agent, CPC. Accordingly, water was reduced to 16.7 weight percent and CPC was included

in an amount of 0.3 weight percent for each of the three formulations, as in Table 1.
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W claim 1. An oral conposition conprising an
anti - adhesi on agent conprising ficin, the
W@pbAetshesi on agent present in an anount eff eRPCT/US2008043062
mtigate interaction between a subject oral cavity and
pl aque-form ng material. 2. The conposition of claim
1, wherein, on the basis of 100 parts by wei ght of the
oral conposition, the anti-adhesion agent is present
CLAf an amount of up to about 10 parts. 3. An oral
osition conprising an anti-adhesion agent in an
anount, by wei ght of at least 0.01 parts per 100 parts
otVg @%¢onposi tion, wherein the anti-adhesion agent
conprises a cysteine protease having a mlk-clotting
adt i vi iy ol sampesitionagenpuisiigan anti-athesiaymgpuigiomposing ffiicin, the
claim3, wherein, on the basis of 100 parts by weight
anti-adifesioh egm’tepkesemtrmals ahown effedtye am tiiti gathiairation §etleen § subject
present in an anmount of about 0.01 to about 10 parts.
oral c&vity BR@ pRaupashiin®maefialcl ai m 3, wherein, on the basis
of 100 parts by weight of the oral conposition, the

apt i - RS bsABRRE clain ﬁ’ﬁ@ﬁ&&h b th8 BaGOBUI0 fafts BY weight of
| east about 0.05 parts. 6. The conposi tion of cl alm%B

the orm%ﬁl%bﬁtlo@ Mnd D ma!h& %}enlllg g) Cﬁ%@ﬂttlﬁ al¥m t%@hp of aboﬂ? 10 parts.

or al ConpOS|t|On esli on age IS pre he
[ ut 03 to t 7 . T
chposfl .°5a2 e A el lih B e

. ISGS e than _one cystelne pr.ot ease.
Welgh‘rﬁﬁati P?rtﬁrpeg? Opass e the RAEPEAN. eIy &@@mﬂ@dheswn
protease conprises ficin in conbination with at |east
agent %épréﬁes pSpasine BiotPake havinggemk-clipingeastipios greptonthes parair. m
7, which further includes at |east one enzyne

4, The composition of claim 3, wherein, on the basis of 100 parts by weight of
the oral composition, the anti-adhesion agent is present in an amount of about 0.01 to about
10 parts.

S. The composition of claim 3, wherein, on the basis of 100 parts by weight of
the oral composition, the anti-adhesion agent is present in an amount of at least about 0.05
parts.

6. The composition of claim 3, wherein, on the basis of 100 parts by weight of
the oral composition, the anti-adhesion agent is present in an amount of about 0.03 to about
0.3 parts.

7. The composition of claim 3, wherein the anti-adhesion agent comprises more
than one cysteine protease.

8. The composition of claim 7, wherein the cysteine protease comprises ficin in

combination with at least one of papain and krillase.
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different fromthe cysteine protease. 10. The
conposition of claim9, wherein the different enzyne
WO g00at0635east one sel ected fromthe group consiBCT/N§2005/043062
anyl ases, |ipases, nucl eases, and other proteases. 11.
A nmet hod of reducing growth of plaque in an ora
cavity of a subject conprising contacting the ora
cavity with an effective anmount of an anti-adhesi on

pr ot ease enzyne, thereb itigating jnteraction

D weahie s atioaet Comars whigh iy ishihelylicd bt engyme
. material. 12. An oral conposition conprising an
differegh fromfhe egstiane BIgEAT conprising ficin and an

anti bacterial agent. 13. The conposition of claima1,

wh@r ei Fhe ¢renposition afl bleish Bywheyein thef diffetsat enzpmp s af dsastaame

| east one papain and krillase. 14. The conposition of
selectal faormtle, grodnecaisistibghef aumtlades dipeseis aduchg et andanipr ipsesases.

cationic antibacterial agent. 15. The conposition of

clai m A methet &fi roddchey g&&\kfihttﬁ“g)ﬂe@[ﬁé & ardg@eINdavB P OPL ibRset &
guat ernary ammoni um conpound. 16. The conposition of

compr§did EBrdactind Ble@ird] chitg, Wik hDEFIBNE Bho@B QP hn GRATRANSBR pRllease
al Kyl pyridinium haliide. 17. An oral conposition

y
eyl i R0 QA8 1V DB LBl 0SB L5
nmwﬁgiotease enzyne that has a mlk-clotting activity

eat er than papain.

12.  An oral composition comprising an anti-adhesion agent comprising ficin and
an antibacterial agent.

13.  The composition of claim 1, wherein the anti-adhesion agent further
comprises at least one papain and krillase.

14.  The composition of claim 1, wherein the antibacterial agent comprises a
cationic antibacterial agent.

15.  The composition of claim 1, wherein the antibacterial agent comprises a
quaternary ammonium compound.

16.  The composition of claim 1, wherein the antibacterial agent comprises an
alkyl pyridinium halide.

17.  An oral composition having at least one antibacterial agent that includes cetyl
pyridinium and at least one anti-adhesion protease enzyme that has a milk-clotting activity

greater than papain.
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