TI TLE OF THE | NVENTI ON ORAL TREATMENT COVPCSI TI ONS CONTAI NI NG AN
ANTI , ADHESI ON AGENT,  ANTI BACTERI AL AGENT AND COMPATI BLE COVPOUND
CROSS REFERENCE TO RELATED APPLI CATI ON [0001] This application clainms
priority to United States Provisio zal Patent Application Serial No.
60/ 636, 786, filed 1 6 Decenber 2004, the contents of which are

i ncorporated herein by reference. BACKGROUND OF THE | NVENTI ON [ 0002]
Dental plaque or plaque bio-f mis a. soft. deposit that forns on
surfaces of the oral cavity, such as tissue and teeth, and. is
conprised of an accunul ati on_of bacteri n alivary as well as

f ood by-products. Plaque adH@Fégcﬁﬁﬁﬁ%Pgﬂﬁﬂﬁfo the points of
irregularity or discontinuity (e.g., on rough cal culus surfaces, at
the guru line, on tongque surface and wthi evi ces; h i ke).
Besi dos . HARAG THRSTGRENY Copriaabion Conl s b Be & et Affebirot
gingivitis and ophersAormeaefA@ent asonatomMpseas® COOOOBNIBact eri a
are present on the tongue. The bacteria are a part of a protective
hio-filmthat essentially renders themresistant to nost treatnents.
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shown t hat as nu%h as 50 percent of the cteria_can
t

: t h! b . be
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the tongue iron-mechanically is highly desirable for those who are
unabl e t dR@BPoEEEACHn Y 1EERShi cal device. [0004] Ir, spite of the

extensive prior art rel atgaggtRoantd dactermaiENdeoni frice and oral
t r eat ment cEnugﬁfitions, there is still g need in,

the art to
fornul ate a pftd9gét DPspalnlauger plagp Riodd 16t pltderpsit tpﬁéorff’@pgﬁl&&\cf%qf of
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The present invention enconpasses an oral treatment composition .
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i n conbination -w one _or nore ingredients, such _, )
within crevices, and the like). Besides being unsightly, plaque 1s mmplicated in the

occurrence of gingivitis and other forms of periodontal disease.

[0003] Bacteria are present on the tongue. The bacteria are a part of a protective
bio-film 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] In spite of the extensive prior art relating to antibacterial dentifrice and
oral treatment compositions, there is still a need in the art to formulate a product capable of
enhanced effect in the retardation of bacterial plaque accumulation.

BRIEF SUMMARY OF THE INVENTION

[0005] The present invention encompasses an oral treatment composition
containing an anti-adhesion agent, preferably a cysteine protease and most preferably ficin.
In another aspect, the cysteine protease is in combination with one or more ingredients, such
as antibacterial agent and surfactant. The anti-adhesion agent mitigates interaction between a

subject oral cavity and plaque-forming materials.



as anti bacterial agent and surfactant. The anti-adhesi on agent
mtigates interaction bet seen a subject oral cavity and

pl ague-| oaning materials. | (0006] In a further feature, a conpound
relatively inconpatible Wth the anti- adhesion agent and/or the

anti bacterial agent is included in a limted amount and is controlled
to mnimze decline or degradation of activity of the anti-adhesion
agent and/or the antibacterial agent. In a still farther feature, a
relatively inconpatible conpound is included and segregation is

i npl enented to prevent or inhibit contact with the anti-adhesion
agent  and/ oj00ait i tia(atfenthmlfeaageratcomﬁﬁ"ﬁAN.ﬁDelmE@@FwaﬂlW(ﬂﬂh?IaMI-
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the fruit and | eaves of Cnzaca papa a.. Krillase for gse in the
i nvent i éﬁlegfg%/crﬁgmes of the invention are anti-adhesion protease enzymes, desirably cystelne

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 brormelain, chymotrypsin,
alcalase, amalysecs, glucose oxidase, cellusases, lipsases, and/or other protease besides the
anti-adhesion cysteine protease.

[0009] Ficin for use in the invention may be by drying and filtering the latex from
the Ficus genus, for example Ficus glabrata. Papain for use in the invention may be
obtained from the fruit and leaves of Carica papaya. Krillase for use in the invention may be
extracted from antarctic krill (Euphausia superba).

[0010] In another embodiment, the composition comprises an orally acceptable
antiplaque, including plaque disrupting and anti-adhesion agents and combinations thereof.

[0011] The amount of anti-adhesion agent present in the composition depends on
the application for use. It is present at less than 100 parts by weight in a composition orin a
suitable vehicle. The anti-adhesion agent is desirably present in an amount by weight of at

least 0.01 parts per 100 parts of the composition. In a broad aspect, the anti-adhesion
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extracted fromantarctic hill (Euphausia superha), (0010] In another
enbodi nent, the conposition conprises an orally acceptable,
anti pl aque, including plaque disrupting and anti-adhesi on agents and
conbi nati ons thereof. [00111 The anmount of anti-adhesi on agent
present in the conposition depends on the application for use. It is
present at less than 1 00 parts by weight in a conposition or in a
sui tabl e vehicle. 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 anti-adhesion 2 enzyne agent is
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enzymnes thdpafr, may he used in the practice of the present invention
i ncl ude ot her_ car bohydrates such as al pha-anyl ase, beta-a ase,
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nunber 1 of N-acetyl nuram c _acid _and carbon nunber 4 of . )
lysozyme, derived from egg white, which contains a single polypeptide chain crosslinked by

—

four disulfide bonds having a molecular weight of 14,600 daltons. The enzyme 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 carbohydrates are polymerized to form the
cell wall polysaccharide. Additionally, pectinase, an enzyme that is present in most plants,
facilitates the hydrolysis of the polysaccharide pectin into sugars and galacturonic acid.

[0015]  Antibacterial agents useful in the practice of the present invention include
all known, such as nonionic and cationic agents. Particularly useful are quaternary
ammonium and related compounds. Suitable compounds include benzethonium chloride, or
diisobutylphenoxyethoxyethyl dimethyl benzyl ammonium chloride, and cetyl pyridinium
chloride.

[0016]  Other cationic antibacterial quaternary ammonium compounds useful and
desirable in the practice of the present invention include those in which one or two of the
substituents on the quaternary nitrogen has a carbon chain length (typically alkyl group) of

some 8 to 20, typically 10 to 18, carbon atoms while the remaining substituents have a lower
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N-acetyi - D-glucoanriue, which in vivo, these two carbohydrates are
polynerized to formthe <cell wall polysaccharide. Additionally,
pecti nase, an enzyne that is present in nost plants, facilitates the
hydrol ysis of the pol ysaccharide pectin into sugars and gal acturonic
acid. [0015] Antibacterial agents useful in the practice of the
present invention include all known, such as nocionie and cationic
agents. Particularly useful are quaternary amonium and rel at ed
conpounds. Suitabl e conmpounds include benzet honiunt chloride, or

di i sobut yl phenoxyet hoxyet hyl di met hyl benzyl ai nnoniunr_ chlori de,
and cet ylumpyrdfadamomnsome ygcdlgelky] 0063yl Sohgys siwhed biv Teadmmnialvasst er i al
quat er nar [t naonEur.n . conpound I i

o act! oo T B BRRE R it SR on RERLE AR AR,
of the ssahstintmosinmshivride,tchig] pyrairdum alrlyridei (CPOpaW duatstnézed rabam-thai n

length (typicall K roup).of .some h to ' .10 to 18,
car bon abtl%%g&’m F’?yé)?%'ﬁlélhy gl?f‘é? ﬁ%dﬁ&pgﬂrﬂgl |etaﬁeetﬁglg§%ga\l/té%gljyl%%§¥m nunber
of car bantiedceensl {gentpi Thad ihyendbk ydntedipldo@praftrregrpeddinjunseonipoasity, suwh As
car bon at t ypi .y, met hyl or |..gr oups., cyl trimethyl
armront urted) B B ERo D Hkario C Th P R R R FheT VY
pyr | di nihitite @lihothérdaion CRG)rianillugtiail €hato? edfudadihdreridl agents is provided in
bi s(2- et byl hexyl) - 5- | .hexa hvdr(c).pyrimdine are typica
quat er nalsé‘ gaﬁ?%ﬁou% JE:I%;?? i){‘bg(?&%rr‘ef 1 é’é“)ﬂfage?é hﬁ?@d‘?yﬁ\?@ﬁ?’f’%n cont enpl at es
preferred pyf0®im)i udbradeppRents foratche practice f fhk pfetent thyventih éxddhyde
(CG18) and ristyl . (C.-13 ridiniumand salts of s fornmed, wth
hat 1 de. onicamsrerio ety e sels S ST aplatous S Hga b o1
?;2 ]E :c bactagdrplionxgidtos lessSthipi (Ijl)dhdilﬂdp ig@itl)icé.hrﬁ%prﬁahﬁﬁlﬁn i[Hg (ST% 3%%01143&)& @5

ar et , .. ] ncorpqrate rein by reference. rasives
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or past -
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gl ycer i nypisQrybtaBlabout 5 to about 70% by weight of the oral composition.

[0019]  The oral treatment compositions of the present invention can contain a

variety of optional ingredients. As described below, such optional ingredients can include,
but are not limited to, thickening agents, surfactants, a source of fluoride ions, a synthetic
anionic polycarboxylate, a flavoring agent, antitartar agents, and coloring agents.

'[0020]  The dentifrice composition of the present invention may also contain
ingredients that stabilize enzymes in a dentifrice environment. These stabilizers protect the
enzyme from inactivation by chelating metal impurities present in the dentifrice composition
which have the propensity to denature the active site of the enzyme by protecting the enzyme
from oxidation. Chelating agents include ethylene diamine tetraacetic acid (EDTA) and
sodium gluconate at concentrations between 0.01 and 1%, preferably between 0.1 and 0.5%.
Agents stabilizing the enzyme against oxidation include sodium bisulfite, metal gallates,
sodium stannate and ascorbic acid at concentrations between about 0.03 and about 2.0%,

preferably between about 0.1 and about 0.75%.



:xyhitol, anchor propylene glycol of nolecular weight in the range of
200 to 1,000; but other hunectants and m xtures thereof may al so be
enpl oyed, The hunectant concentration typically totals about 5 to
about 70% by wei ght of the oral conposition. [0010] The oral
treatment conpositions of the present invention can contain a
variety of optional ingredients. As described bel ow, such optional
ingredients can include, but are not limted to, thickening agents,
surfactants, a source of fluoride ions, a synthetic anionic
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composition from about 0.05% to about 4% by weight, preferably from about 0.5% to about
2.5% by weight.

[0023] Various other materials may be incorporated in the oral treatment
compositions of this invention, including desensitizers (such as potassium nitrate), whitening
agents, preservatives, silicones, and chlorophyll compounds. These additives, when present,
are incorporated in the oral treatment composition in amounts that do not substantially
adversely affect the properties and characteristics desired.

EXAMPLE I — Dentifrice Formulation Containing Anti-adhesion Enzyme

[0024] Enzymes are formulated in a silica base formulation. Table 1 gives the
exemplary dentifrice formulations. All values are weight percentages, unless otherwise
indicated. Key formula ingredients of the formulation are enzymes, ficin, papain and krillase
at 0.226% by weight, a mixed silica abrasive system for superior 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



(MM 500,000), AN 119 (M W 250,000); S-97 Pharmaceutical G ade (M
W 700,000), AN i 09 (Ivl.wW 1,200,0004 8011,013(1), and AN 179
(MW above 1,800,000)), wherein the preferred copolyner is S-97
Phar maceutical Oracle (. WV ' 700, 000), [0022] Wen present, the
anionic p olycarboxylate is enployed in anbunts effective to achieve
t he desired enhancenent of the efficacy of any antibacterial,
antitartar or other active agent within the oral treatnent
conposition. Cenerally, the anionic polycarboxylates is present
within an exenplary toothpaste form of the oral treatnent

conposi tdoomofitiamatsrach sei:c@8% dadivetnttibutessish apgiagh flavoprredudy bl apdf r om
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Poloxomer 407 1.500 1.500 1.500
Sodium CMC 20008 — 12 USP 1.200 1.200 1.200
Natural and artificial mixed spearmint 1.100 1.100 1.100
30% Cocamidopropyl Betaine 1.000 1.000 1.000
Sodium Monofluorophosphate — USP 0.760  0.760 0.760
Tetrasodium Pyrophosphate — Fine (FCC) 0.500 0.500 0.500
Sodium Saccharin USP 0.500 0.500 0.500
Xanthan Gum — NF 0.400 0.400 0.400
Poly OXWSR-N 750 0.100 0.100 0.100
Blue Poly 50 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




Tabl e 1: Formnul ations of dentifrice containing enzynes

1. 14FGL2BDI L, NT Ficin Panain Krillase 70% Sorbitol 24.374 24.374
24.374 99.5% Synthetic @ycerin -USP 20.0 20,0 20.0 Purified Water
17.0 17.0 17.0 Dental Type Silica (Sylodent XV,,A 650 -- USP) 17.0
1?A) 17.0 Den al Type Silica (Zeodent 115)) 8.000 8.000 8.000

Pol yet hyl ene G ycol 600 (PEG 12) NTF 3,000 1000 3.000 No.2 Synthetic
Anmor ph. Precipitated Silica Zeodent 165 2.500 2.500 2.500 29%

Sodi um Lauryl Sulfate 0.5 0.5 0.5 Pol oxonner 407 1.500 1.500 1.501E
Sodi um CMC 20005 -12 USP 1.200 1.200 1.200 Natural and artificial

m xed. spearm nt 1. 100 1.100 1. loa“om/o CocaElrmdopr dpgl Betla@ ne 1. 000
1. 000 1, 0GG i s¥a¥s -04 3 .

Tetrasodi um Pyr ophos o d "--.vit‘a 500 Sodl um
Saccharin Usgggzgjoo M@Qotgn@ggcen%gy&han own- NP 0, 400 0.400 0. 400
Pol yOXWSLN 7 00 0,100 0.1.00 Blue Poly 50 0.300 0.3300 0.300
Bl ue col or sd0@26lon Totepeotein oargen woudstermingd Hsing 2@ iptegferimsigial protyin

0.226 0 céﬂ’cbﬂulaﬂ%asgaf ForP GRAReB. THY fkal Eygganil-%cén%non of the krillase powder is

about 30-40%, and 60-70% for EDC (Enzyme Development Corporation) papain and about

90% or greater protein concentration for ficin.

[0027]  Activity Assay

[0028] The activity of proteases was evaluated using generic protease assay from
Panvera at 40°C and neutral pH. The activity was assessed relative to papain on an equal
weight basis of neat powder samples. Krillase protease enzymes are a mixture of eight
different proteases; thus, the activity of any one of the eight was not discernable by the
present assay. The assay aided in determining dose for the dose response studies. In clinical
formulations, enzymes were dosed based on an equal weight basis. Table 2 gives the relative
activity of neat enzymes.

Table 2: Activity various enzymes by protease assay

Enzyme Activity CPU/g (+/-3)

Ficin 23
Papain 25
Krillase 47

EXAMPLE III: Anti-attachment Efficacy Study — Artificial Mouth
[0029] To test the efficacy of the actives in toothpaste formulas, the Artificial
Mouth model was utilized. This is generally described in Herles, S., S. Olsen, et al. (1994).

"Chemostat flow cell system: an in vitro model for the evaluation of antiplaque agents." J
Dent Res 73(11): 1748-55. The Artificial Mouth model is a flow system that simulates the
human mouth. 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



Qaractenzatign O 17 -JT3C6 [0025] Total Protein Concentration

[ 0026] Total protein content was determ ned using a non interfering
total protein concentration assay from Geneteeh. The total protein
L:a>nc ntrah Dn of the Ifrallase powder is about 30-40% and 60-70%
for EDC (EnzyEne Devel opnent Corporation) papain and about 90% or
greater protein concentration for ficin. [0027] Acti vir Assay [0028]
The activity of proteases was eval uated using generic protease assay
from Panvera at 40CC and neutral pile The activity was assessed
relative to papain on an equal weight basis of neat powder sanpl es.
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better then the papain, which was in turn better then the matching placebo paste.

EXAMPLE IV: In Vivo Clinical Evaluation

[0030] Two human clinical studies were conducted to test the anti-adhesion

efficacy of the products relative to matching negative control paste. The clinical procedure
for measurement of anti-adhesion efficacy with the end benefit of reduced plaque is indicated
below.

A.  Modified Gingival Margin Plaque Index Determination (MGMPI) — Test

Products 0.226% Ficin and Matching Negative Control
[0031]  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
dentifrice and then brushed for 60 seconds followed by rinse for 5 seconds with 10ml of



pl aced in the ehesnstat flow cell and oral bacteria culture was
allowed to flow through the 7 disks overnight (20-24 hours) to see if
actives coated an the disk surfaces would prevent bio- film

fo mation..After 24 hours the Sl-| AP di sks were renoved and anount of
bacteria quantified. The ABS5to of the solutions were then neasured
and anal yzed. This result gave an estimate of the anount of bacteria
that were adhering on the SII1AY disks. Fromthis value, the

per cent age anti-adhesion effectiveness of the pastes is eval uated
relative to a matching negative control. Two concentrations of
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----------------------------------------------- [ 0000] Two human
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of thhe pr odu’bS&tist'thsiigrﬂ:ﬁdaot(m&OOﬁiﬁnglple@boi ve control paste. The
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fromthe study due to

' &0 . Panellsts reported to the
[0032] 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
Mean 24 hr. score  17.07 £ 7.03* 30.38+17.95

* 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.
Comparing the results for the two clinicals, it is further concluded that ficin-containing
dentifrice showed a directionally better anti-adhesion efficacy then papain-containing
dentifrice.



dental clinic for an oral exam nation and review of nedical history.
Al'l acceptabl e panelists received a prophylaxis (dental cleaning)
and started a one-week washout with Col gate Great Regular. During
the treahrent phase of the clinical study, the panelists reported to
the dental <clinic on their assigned norning. They received a hal
scaling and prophylaxis to renmove all dental cal culus and pl aque.

Di scl osing solution was used during the procedure to verify conplete
removal of all plaque and cal cul us, Panelists then used 1.5gm of the
assigned dentiflice and then brushed for 60 seconds followed by
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Margin Plaque I ndex Determ nation (Mawl) - Test Products 0.226%
Papai n and Mat chi ng NegativeControl [0032] 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 conpl eted
the study. Plaque score Enzyne toot hpaste Matching Placebo (_M3awPl)
(0.226% Pi ci n) toothpaste
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Mean 24 hr. score 17.07 7.03* 3038 17.95 Statistically significant
(pLOB) fromplacebo Ai-test was used. to d.d tcntine existing

di fferences between products (t)<0.05 F, The enzyne dentifrice
(0.226% papaain) is statistically different fromthe natching

pl acebo. The papain. contaning dentifrice showed a clinical plague
reduction by an anti-adhesi on node of action. Conparing the results
for the two clinicals, it is further concluded that ticiu-soniairia g
dentifrice showed. a directionally better anti-adhesion efficacy then
papai n- coaLailning dentifrice. c2 10033] The Cal vl P produced batches
were aged for 6 weeks at 49t The enzyne activity of each of the
enzynmes was nearly unchanged conpared to the initial activity
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conprising: an anti-adhesion agen? whi ch conprises ~an anti-adhesion
prot ease enzyme; a cationic antibacterial went; and an anionic
surfact an. t hdhe cemposciompatcidingl, wibeteirt the panitdse aityesi ompeiges ctring he
antibacteruﬁgiagent; and is segregated fromthe anti- adhesion:

agent and tHe*ant i bact eri al agent. 7.. The conposition of claiml,
wherein the protease enzyne conprises a cysteine protease.

8 The composition of claim 2, wherein the cysteine protease comprises at least one
selected from the group consisting of ficin, papain and krillase.

4. The composition of claim 2, wherein the cysteine protease is ficin.

S The composition of claim 1, wherein the anionic surfactant comprises an anionic

alkyl sulfate surfactant.

6. The composition of claim 1, wherein the anionic surfactant comprises sodium
lauryl sulfate.
7. The composition of claim 1, wherein the cationic antibacterial agent comprises a

quaternary ammonium compound.

8. The composition of claim 1, wherein the cationic antibacterial agent comprises an

alkyl pyridinium halide.

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

cetyl pyridinium chloride.
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3. The conmposition of claim?2, wherein the cystei:ne protease
conprises at | east one selected fromthe group consisting of ficin,
papai n and krillase, 4. The conposition of claim2, wherein the
cysteine protease is h em. S. The conposition of claim1, wherein
the anionic surfactant conprises an anionic alkyl .sulfate
surfactant. d. The conposition. of claim11l, wherein the anionic
surfactant conprises sodium lauryl sulfate. 7. The conposition of
ainr 1, wherein the cationic antibacterial agent conprises a

quat emar y lanmodhe neopespioume.cl8m IThéesongdsist drorthofatoni antibactee pgém is
t he cati oni ntj.bacterial agent conprises an .al kyl pya-idinium

hal i de. 9.0&%@@6%@5% !Olnéjﬁ aggﬁlcelagﬁhal ?Slo ae%'elgtl 3 It"ltc e cationic

anti bacterial agent conprises cetyl pyridini urn chloride. 11 ! O.
The Conposilti omhetohaitBnlef MBI 1€ kiherlin, bf At bRR {1 D@ p&ds 1yOREGht of the
antibacterial agent 1s cetyl pyridiniumchloride and the i

ant i - adhe$F freagent cangpepitionnthe ti-adipsiogsapyds picet o ancaragust of up to about
wher ei n, q@pguq basis of 100 parts by weight of the oral treatinerit
conposi tion, the anti-adhesion agent is present in an anount of up to
about 10 parts. 12, The conposition of claim1, wherein, or the

basi s- of 1200 gaetsmpysitie gfhlainfl, thereioalthd brRtaT 00 patpostighodr,thé he
anti-adhesi gn agent is present in an anount of at |east about 0,01
parts. 13 TGRSR R e AN OO G R Preghat fihh BAYIE obt I5ish
parts by webghtoifarshe oral treatnment conposition, the auti-adhesion
agent is present in an anount & at |east about 0,05 parts. 1.4. The
conposition of claiml1l, wherein, on the basis of 100 paits by wei ght
of the orldl tléatomenosicanpadiit lomhetede oarhd baathed DO padgenteight of the
present | e e Tear éolggos%%%y%e%ht?—%dhesion agent is present in an amount of at least

about 0.05 parts.

14. The composition of claim 1, wherein, on the basis of 100 parts by weight of the
oral treatment composition, the anti-adhesion agent is present in an amount of about 0.03

to about 0.5 parts.

15. The composition of claim 1, wherein, on the basis of 100 parts by weight of the
oral treatment composition, the cationic antibacterial agent is present in an amount of at

least about 0.01 parts.

16.  The composition of claim 1, wherein, on the basis of 100 parts by weight of the
oral treatment composition, the cationic antibacterial agent is present in an amount of at

least about 0.05 parts.

17. The composition of claim 1, wherein, on the basis of 100 parts by weight of the
oral treatment composition, the cationic antibacterial agent is present in an amount of about

0.03 to about 0.30 parts.
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to about 0.5 parts. 15. The conposition of claim1l, =Ahe ein, on Ilse
basis of 100 parts by weight of the oral treatnent conposition, the
cationic anti bacterial agent. is present in an anount of at | east
about 0.01 parts. 16. The conposition of claim1l, wherein, on the
basis of 101} parts by weight of the oral treatnent conposition, the
cationic antibacterial agent is present it an anount of at | east
about 0.05 parts. 17. The conposition of claim1l1, wherein, on the
basis of 100 parts by weight of the oral treatnment conposition, the
cationi c afti bdbe eernpdsitagerficlaig Ip fedencomprisng adbigrent efzyatsouedditon®
to about 30.. . .TIh b of claimal, . f her

compr 1 si ndtSeryPReTon oSk enra e SATRAF It 8l ik h ke gl the grow
prot ease enzjues, ibaesinnclehwes,dinfl bafeepioteanssyne is sel ected fromthe
group anyl ases, |ipases, nucleases, and other proteases. 19. The

conposition of claim1l1, wherein the anionic surfactant is segregated
by encapddl at T8 comPesiEy ofickaime Iy atheiprbile gpiesicsreagas whsasreeetsd bar al

cavity. 2Q, .. '&R@E i1k &l Al i carrier is a
nucrospheggg$ggi. g§%%#%@g?P?%%g%gb%%§?ﬁ9§ﬁ§?93ﬁ2§%, “the carrier
is a gel matrix. 22. The conposition of claim11l, wherein the cationic
anti bact e2bal dgendtmpssitb@gifefdineld, wheiem thbeareiat WRimicoypiaat ant by
encapsul ation in a carrier that undergoes breakdown in the oral

cavity. 13 .. . . . .
21. The composition of claim 19, wherein the carrier is a gel matrix.

22.  The composition of claim 1, wherein the cationic antibacterial agent is segregated
from the anionic surfactant by encapsulation in a carrier that undergoes breakdown in the

oral cavity.
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