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Plaque formation is an ongoing process. Although various oral care products are available to
control plaque formation such as toothpastes and mouth rinse, the disadvantage of these
products is that only a relatively short time during which the teeth are being brushed or the
mouth is being rinsed is available for these preparations to take effect. A further disadvantage
of these toothpaste and mouth rinse products is the general infrequency of use, that is, most
dental hygiene products are used once or perhaps twice daily and seldom when they are most
needed, e.g., after meals and snacks. Thus food deposits which build up as a result of eating
throughout the day are left in the oral cavity for long periods of time thereby promoting
microbial growth and formation of plaque on tooth surfaces.
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Due to the inherent nature of the chewable tablet or gum product, prolonged contact with the
tooth surfaces is achieved when the product is chewed, forming a paste with saliva containing
the enzyme which coats the tooth surfaces. The delivery of the enzyme in a chewable tablet or
gum form insures that an adequate dosage of the antiplaque enzyme is deliverable when the
product is chewed by the user. The chewable confectionery composition of the present
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Enzymes
The enzymes useful in the practice of the present invention include carbohydrases such as

glucoamylase and enzymes extracted from natural fruit products such as proteases which
breakdown or hydrolyze proteins.
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The presence of tannase enzyme can be further beneficial in facilitating the breakdown of
extrinsic stain. Tannase enzymes have been purified from Aspergillus niger and Aspergillus

allianceus and are useful in the hydrolysis of tannins, known to discolor the tooth surface.

Other suitable enzymes which can comprise the present invention include 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
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Sweeteners
The sweetening agent ingredient used in the practice of the present invention include bulk
sweeteners such as the polyols of 5 to 12 carbon atoms substituted with 5 to 9 hydroxyl groups
such as sugar alcohols including xylitol, sorbitol, mannitol. Sugar alcohols provide bulk or
texture to the chewable compositions of the present invention and are utilized in amounts of
about 25% to about 90% by weight preferably about 40% to about 85% by weight
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compaaitianf afdhiglinentes. eﬁéfrarlp’é’r%n 33%’2"’*’% 1H%é ?ﬁr r e?’Félae‘i including
essent?ageﬁg' Uﬁgés Qhidhh, 's;BBéﬁ’ﬁIﬂt éﬂﬂﬁnﬁ weatieh) bighagess wigengreen oil

i nation of rt| i al I c
nd cusabARERH MHULERE deT o A Sl AR S GRS e pea
peach, agrakiea§] therry, apricot, orange, watermelon, banana and the like; bean derived

flavors such as coffee, cocoa and the like; wine derived curacao zin and the like, and pungent
materials, such as affinin, pepper, mustard and the like. Flavoring agents are incorporated in
the chewable confectionery compositions at a concentration of about 0.5 to about 5% by weight
and preferably about 1.0 to about 3.0% by weight.

Other Ingredients




and Isomalt, the artificial sweetener being present

generally in anounts of about 0.05%to about 0.3% by
wowioglovesand preferably about 0.18%to about 0.PCRAKIN04/021873

wei ght and about 40%to about 60% by wei ght,

preferably about 45%to about 55% by wei ght Lycasin

Calciur@ B8t be Il ?gfo@atétpﬁlﬂle 35 dvye vaheisitiqus of dicabbent atyeution as
20% to a b out

fillers apg @ntieavisy AgeRif o 6?“%?1155 g)g@ﬁtcgls ?ﬁnﬂ lﬁ%l‘gl}olg Ylger: Ié%@?l%gérﬁ invention
as the aﬁﬁ@ﬁib%lalg&tteﬁe fier sxampte, nslenini chlotide, @hlemmbhléram; epleBin pgfate,

T
pyrophcsphawmipmspgamnam Calplépﬂp%lwmrﬁPhOSﬁhﬁPH@iCMB|hb’éWX1%n padgium
oxide, %&h&fﬁﬁ%ﬂ artd th e ﬂﬁéj b%'t‘ﬁé‘ﬂ lﬁﬁfté@th@féto ’N?é cHl@hnd daltii§ present in the

avors

essen 0
tablot on gpmeat aﬁ@aﬁenﬁﬁg%ﬂ Folou by 20% o Wil S FEfERarty 7 to 10% by
Welght OAQE‘EQE‘:@ a‘g@ﬁtﬁ kiR d@lﬁ??lhﬁfﬂ&ﬁﬁbamie g Hellkmrpdu'e‘@d il ghrei ohewrable
confecRa i, BRBER BRILY 57 Freait et Rooyi Gl fBnahtifhing and breath
fresheniifed Srobaities tsthe kkomposifibi.ni n, pepper, nustard and the

l'ike. Flavoring agents are incorporated in the

chewabl e confectionery conpositions at a concentration

Chemﬁ&(ﬁﬁﬁm 0.5 to about 5% by vvel ght and preferably
about—1.0 to about, 3.0% hy w? gbqt gqs cainin
The chewipgeziine af Heareeuireation IhaFiBebly dSBRBlss PRaving spfcontaning

the e e WaD k8 F1ed RSl stdoaits pRimdib odte ﬂecniy iGheeig gum dermulations in
er s a

anticavit ent 5. 1t and
which i1 PEY RS DeE DB B AR G DGR dh JE! Fpfhifh B artan
typ1ca1¥5n&drﬁﬁm Baddgmntio, a’nﬂ),ewﬁng g HAgH, 91;1?j Qjamlgrqpia@wﬁ@mg fgents; at least
ciumnitrat i cal ci um phosphate
one SW&PW?W%SHJC Iaglleﬁ%aoélgr &?%Eg”éggl ciumcitrate, calcium
hydr ogen pyrophosphate, cal ci um gl uconate, cal cium

Gum b%%’ £e91Bﬂ%%BE'&IE For 1@ !’uﬁh@ 'ﬁ‘rzﬂiﬁ@é @i‘ﬂﬁ’éi‘mvélﬁidhl dteweNikgewn in the art

crumsilicate and the lik
and inglde BYIBTa] The TR U RBIFE OF I§1X6‘F8% fE3F, kﬁﬂfss?‘g%}"g nagyral gums or
elastorﬁé&g‘]ﬁélu&e élﬁél@ %h[r@ﬂﬂubbbrﬁehﬁ&@ bahitd guizdpenthai@ekipaspi, sorva,
guttak%é;%q\tgn gglglh gng b i %g%érgcg% e Sttt 36ms or elastomers

e I'ncor porate
includé Butalienetuate @paolynfees pob'mbyty&ﬁnm@é |1qugwlquet1ﬁ@rene copolymers.
present invention to provide additional cleaning and
breath freshening pr oger ties to the conposition. 10
The gueh beiaig iGomoTaed ahdmichgimgravst progects a sepgenfratiaihef ahqut 10 to
about h%%ﬁ&g oty 44526 REWiONE3 SHByoReLRd ni ng t he
S suda

riess gums do not pronote tooth decay.
CheW| ng gum formulations in

Plasticizing/softening agents commonly used in chewing gum compositions are suitable for use

in this invention, including gelatin, waxes and mixtures thereof in amounts of 0.1 to 5% by
weight.

The sweetening agent ingredient used in the practice of this invention may be selected from a
wide range of materials. Bulk sweeteners include the same sweeteners used for the preparation
of chewable tablets as are artificial sweeteners. The bulk sweetener is present in the chewing
gum composition of the present invention in amounts of about 40 to about 80 % by weight and
preferably about 50 to about 75 % by weight. The artificial sweetener is present in the chewing

7



whi ch the enzynmes of the present invention may be
i ncorporated are well known in the art and typically
w@omsangs72 i n addition to, a chewi ng gum base, PCEUS2004/021873
nore plasticizing agents; at | east one sweetening
agent and at | east one flavoring agent. Gum base
gum combesitiah Sf teipresehieintationde aimouhBefpbarttl. ted albut 2oy weight and

h d | ud
el G4 23 DAt BGim basesor i xturest hereor

- Representative natural guns or elastoners include

In addFt{Hnﬁﬂo%he é@ﬁésﬂésr %é;pcpgctotvea W# tﬁh@maﬁ“«ﬁs{oﬁﬂ@lﬁ@@a
convenfonalpdd iy sl ps ccrk@reflesgﬁ‘fca‘tng\ﬁeeet; 40 s 1ékeg i efmple, titanium

dioxid® |rfi’f§51 l%ﬁgcﬂﬁefi RSk @Seémut Ag\l'a?iel @ﬂﬂ’dv@fbekrﬁﬁsﬂﬂhméﬁ may be used,
I SO eng and | sopbu ene- i SO rene C
inctudiR A AL P SRR A P UEDERBN: RO Rgiit et anise and the

like; npmailfaht fitvaas derived itomathiecassantce abfuits, ]sﬁch = gipbe) pedOpodsh,

1.0 f 2 %
straw% FIIB %PIQ§O% %a?egﬁgfnotnsgagfgﬁa Ql?(?iflte 1ike: Bé%% d%ivggtﬂavors such
as cof@echoman@ ﬂtel 1d<r¢s Féaveneg |agem$ éreflmorg@eteldnn tthﬁ %hewmg gum
formuléﬁl\éﬁ%: ?eemeh&%&%moaeb 86 By Ui By and tmaaawa@rabm 1103 % by

ereof 1 n amounts of 0.1 to 5%y wei gh%
weighgweet eni ng agent ingredient used in the pr actl ce of

this invention may be selected froma w de range of

MethmbﬁMaaitﬂactBtd k sweeteners include the sane sweeteners

e 1Ed S ISR TR o8 P ST 3P b fpinin
enzymaﬂctst%ﬂuxyemi aglxgiyrdwmgptmagq dinzyfnes hee quateseayy proteins whose
struchﬁljévf’uﬁgﬂugfg é\h&' sﬁpﬂ'}’g%ﬁ% gl 061% 1Ja@e1ﬁgﬁiﬂ}ne%par@1¥rocessmg

pre to about
parammes aEmzwne@danatgme@ﬂléﬁﬁb chegicg} ydppment M@t@r%\/&e
Forrnﬂ@t‘iﬁ%’éid r@@es@ﬁ tp?&eﬁﬁl%§ ﬁfetoﬁtlﬁi’ri%ﬂ 4106w |nﬁb1§tﬁf&eﬁfdao&ftemperature for

o e o e BT Rhelet 2t ahoul i

vivo dffisdcgd above, the gum conpositions may al so include
conventional additives such as colorants, flavoring
agents and the like. For exanple, titanium dioxide may
The chrevabié borapabitin of thoprssentinveations reade of arfyl sitable prorsghwhere the
protedsd eﬁ%@fstmcf@%or%d Lﬁﬁg Ghe éonﬁl Padd ﬂﬁteﬁﬁﬁﬁﬂh'ﬂ‘ﬂt @ivater GtUCmited

as clinnanmon earm erm nt, menthol, (e

amousafdagrasigntsiest dbses R Ao AL OAFHIE lrawfeélé%ﬁ? Fgyppmis of

water %Eﬁlgeiﬁﬁ@diﬁ:@d ﬁ’fto feWolufpostis tusing @fbﬂeﬁs&n@@&fmm aE.h'ther at the time
ora

e g BB SO RS 5 ST (3R ggtion tha o
tempeggthifces theewaoaf additiohés lesskihen Eb(mt 60?@19Thgefmt& itais eritical to the
L T
preferpblyflessabiny3% byov@gletyater and that the temperature at th% processing of the
enzyme occurs be less than about 80°C. The presence in the composition of water in amounts

greater than 5% by weight or the use of temperatures in excess of 80°C will act to denature the
protease enzyme thereby substantially reducing the efficacy of the enzyme in effecting plaque
reduction on teeth.

One method for manufacturing the composition of the invention comprises first heating the
base material to a temperature sufficient to drive off any water in the composition. The base
8



wei ght. Method of Manufacture The chall enge in
i ncorporating enzynes into the confectionary
W@ 095084872 on i s mai ntai ning enzymati c stabil i t PCENN2004/021873
activity during storage. Enzynes are quaternary
protei ns whose structure, function, and stability are
materidkizshénd N@lédxocahempexamre avwhieh ignénzgme apd eties sémypprature sensitive

e T e e S PSP g gt b
materjal.ocessi ng procedures are optinized at | ow noisture :
and | ow tenperature for both the enzyne chevvabl e
tabl et and the enzyne gumtq preserve enéﬁga
Formuyjafiong; quu%lﬁﬁltlaﬁd\?if%s%% feghriguesTRyC BRI eveloped in the art for

prepai® dckadin@thdviiag @ﬁﬁﬁzﬁﬂtchleﬁ"il@l@ttamas afd [edegdly Afihe enzyme is
ase e

NG TR ] ——
temperaitues, mocasing wbidtomnare nbnmcﬁlleidn@xnag ithertise phaocd m&e@nzymes are
admix\é@t\x?ﬁ} i %{‘ﬂ‘érc' ﬁ%g %fets K\Pﬁde !fddn 1d cox ﬂqgﬁédr iah ffmshed products SO

UCG

that theueinperaprostebs fimg ofi radsnﬁrteegcb)es Bof wae@d a@tut 8%3% BBY ?ﬁéﬂded
perio ﬁgﬁﬂﬁ is introduced into ingredients used to prepare

t chewabl e conposition that the tenperature at the

time of addition is |less then about 800C. Therefore,
The tdbllets 6 e icbhﬁ@ﬂmﬂa@y édtﬁpcwit&ﬁi bfoe pfesérhemrﬂneeﬁ Bte conventionally made

oy s Bl 15 SEEPSS) R BaSA 0oL B DR Bt o
form avatitableamehrtstfant the ldehvearymé tlmteunzmat hmmdcmtomr@@mgabigts @ff is necessary
to ha\;erlleﬂger‘ﬁm‘%%a%&{a? v&ﬁﬁcﬂ {*sng%B% vvat e y]ﬁ‘g ies Qﬁlwhlch will not stick

presence € Composi amount s
totheglnfdémmrtch@nﬁ@%yemp@@m or the use of tenperatures in
excess of 8Q0C wll act to denature the protease
enzyme ther eby S bst ntl | I'y reducing the .efficacy, of
An illpsEatys PRasdiss o o 3? HIHEER CPFROUHOR SOl the sum
base 15&@ @gklfedin Hheaté@l&éttlé an§5°t65eCC Ompas nidreof tife stMeeteners are then

added to t ?r,:%llgfl g’?%(r) é\bff;(f E%f he St rdleegfrlzlw\[/dgs %)Paf%tlg o Aﬁ?*n%ﬁ‘éﬁél%t% Qre then
mlxed:fompcssfﬁcuem perftrboftime tmcrcsmeaadeqsat@ ﬁl@pereml ddhemaixgure is then
allowb ERPRR b ﬁle%hze%ﬁé &hdube é%ﬁ?m@d@nﬁbf&ﬁ’ﬁﬂ? ﬁ%@st ure

sensitive 1ngr ents suc 'asticl zers, other
sweet eners are incorporated and m xed i nto.the base

In ordéPE&éﬂl@hee éﬁerfmbﬁhy %Saddﬁi@ﬁ't@ RN bdaREr HO&EIRThe ?repara‘u on of the

IS CHIH  EEO C —

a marinabseissto amduma engsare tAuit dnd resiztyre i s

The following Examples are illustrative of the present invention, but it is understood that the
invention is not limited thereto.



subject to deterioration and inactivation under
condi ti ons such as high shear and el evat ed
WO 209900@TUr es, processing conditions are cont rpCT/@82004/021873
during the tinme period that the enzynes are adni xed
with the other ingredients of the fornulation and
converted into finished products so that the
Examt Eexerature at the tine of adm xture does not exceed
t 800C for any extended period of tine. The, C
Enzymeplaptis) efntainagdanietend simmegmpasiings ware preppregging conventional
base iﬂ%ﬁ@&i@ﬂt‘é ab B EBh I8 CARMEBELANal | y made by grinding
the 1 ngredients once m xed and then conpressing or
nol ding the ingredients to forma suitable neans for
t hepdetrvery of —tHe enzZymerasiE 10T ATt 0 pr oduce
tabl ets it is necessary to have a free fl ow ng
mat eri al whi ch has goo I inding properties and
whigh will not stick tgﬁf‘ﬁéi)’@ |?3 or conpression
equ| Peeedient An i | | ustrative procedure for % 6rnul ating
t he[ 8@ Ng gum conposition 1S as follTdMs: the gum
baseyjcsafistst melted in a heated kettlaot 55-65C. One
or npre of the sweeteners are then addggd to the gum
basg Toll owed by one or nore flavors, %I sticizer. Al
i ngt Beiesrad 38 IReh ni xed for a suffici'ent period of
ti meWetler ensur e adequat e di spersion. Théixture is
t henGehtn@¥8dsotugorgool and the enzyne is 2fdded and is

cut | kidkPooatdd igdidnen SREpABg Sizes. In order to enhance

she t @Rldlidmixild @ddition to the adijgture used in
o ?gte%lon )c{)tfujgt he chewabl e product, pei ng

t he| prepa

subs?%? ally free of water, the finishéd product
shouberat@epackaged in a manner so as t i ni mi ze
expossmeentek ai r and noi sture. The fol | dfPng Exanpl es
are| vkdiust rati ve of the present inventio0s, but it is
undeggtogd that the invention is not lighted

t he td%mEggg\arrg%Lg I Enzyme (papain) contgjping tablet
and ?_Jm conpositions were prepared usi gconventl onal
baseMHEFeHi ents as set forth in Tables I and 11

bel ow. TABLEL1 CHEWABLETABLET | ngredient W. % Papain
The cHew‘JﬂMQ ’E”a%i.lé? o?%%lé% Whs prepared by boiling the Isomalt, Lycasin, water, fat, mono
and diglyceride mixture, glycerin, and lecithin to 267-268°F (131°C) after which glycerin was
added and the mixture and cooled to 140°F (60°C). Thereafter sodium bicarbonate, papain,
dicalcium phosphate and the remaining ingredients were added. Thereafter the mixture cooled
to room temperature 72-77°F (23°C) was ground into powder and compressed into a tablet

using a tablet press.
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Isomalt 23.1 Hydrogenated vegetable oil 8.7 Water 4.8

Celatin (40% solution) 2.9 Starch coated dical ci um
w@b@sphsre 8. 7 Mono-di gl yceride m xture 0.8 LeRCT/OB000®21873

Aspartanme 0.05 Aspartane K 0.05 Vanillin 0.05 dycerin

0.1 Sodi um bi carbonate 0.10 Mnt flavor 0.19 The

chevvabl e tablet of TabI e | was prepared by b0| i ng the

ture gI ycer| n and Iemtﬁl to 267 2680F (131C)
er which glycerin was added and the m xture and
led to 1400F (600C) . CHEBINGEVYr sodi um bi car bonat e,
alngredlehtcal cium phosphate and the rerletr%ng

&% rQ) enperature 72. 770F (230C) was,q ggound |nto

owder and conpressed into a tablet usi a tabl et

Bre%amFK’éLE UrmCHEW NG GXJM I ngr edi ent 9\29 % Gum base
31.|2raBor bi t'ol 28.08 Mannitol 5.23 Papai®h 1.00
AcesAtefufimede K 0. 16 Aspartane 0. 16 0.16

Aspartame 0.16

Menthol powder 1.00

Liquid flavor 0.47

Isomalt PF 11.70

Isomalt DC 16.00

Anticaking agents* 4.00

Flavor 2.00

* Magnesium stearate, talc, silica gel.

Papain Enzyme Activity

Papain activity was measured and monitored in the papain containing chewable tablets and
chewing gums using the Protease Detection kit from Panvera Corp. The activity kit quantifies
protease activity using a fluorenscein thiocarbamoy! (FTC)-casein substrate. FTC-casein is
attacked by the protease, breaking down casein into TC-peptides. The amount of protease
activity is determined by measuring the fluorescence expressed as relative fluorescence units
(RFU). The fluorescence signal generated is proportioned to the level of activity of papain in
the tablet or gum delivery system. For the purposes of comparison, chewable tablets designated
"Tablet A" and chewing gum designated "Chewing Gum B" were prepared in which papain was
not included in these compositions. The papain activities of the chewable tablet or Table I and
the chewing gum of Table II are recorded in Tables III and IV below as are the papain activities
of comparative tablet and gum compositions.

TABLE X
Protease Activity
Chewable Tablet Fluorescence
Composition 4 Weeks (RFU) 8 Weeks (RFU)
Table I 29,000 ; 30,000
A 2,000 2,000

11




Ment hol powder 1.00 Liquid flavor 0.47 Isomalt P F

11.70 Isonmalt D C 16.00 Anticaking agents* 4.00 Fl avor
wQ2@8/0068khgnesi um stearate, .talc, silica gel.PCHpP82004/021873

Enzyme Activity Papain activity was neasured and

nonitored in the papain containing chewable tablets

and chew ng guns using the Protease Detection kit from

Panvera Corp. The activity kit quantifies protease

activity using a fluorenscein thiocarbanoyl

(FTC) -casein substrate. FFeBERBein is attacked b y the

prot ease, breaki ng domewigaGei Fluoredcencd C- pept i des. The

a u@;mlgglt,a{ ot ease act|V| ty |$v¢$@;;sqm‘u)r1ed by

nedsurlna. the flugrescel aNCce. ¢ oY NI 0SS -,_ relative

f I uoréscence unlts (RFU) The fludrescence si gnal
genefated is proportioned t o the ekl o f activity
of papain 1n the tablet or gumdelivery system For

The reglrfl‘tes RELA0F ﬁf’ll'.ﬁ{)lfis ]?’F%?d:f\ﬁﬂlgic qﬁé@@tﬂé gn%%ﬁgé gcttﬁqtg b Hapam when

gnhat ed esl
1ncorp'0faﬁ@1/\mrﬁgd‘@wb8 tablgkoregust @paframd |0Nemm|1@ast pémﬁeh peeigd-not
i ncluded in these conpositions. The papain activities
of_the chewahbl e_tablet or Table I and the chew ng gum
In Viver Plague Redpcton Bffieacyqed in Tables | and |1V below a s

The cl¥f@bld@bRASETAb1AT triaV tdsted For0fla @ Bdiicion € 2taal| e hoaRdifter chewing

by L BRI DL R RO b b S U B Ryt
disks. 8C¢eda nfiBfeisophadheustd 29yied)iz8 and QOandifP IWa{ages in plaque coverage
and plé%tge%sié h o}(wghﬁmqﬂg Séfﬂa\ﬁi 3% 85§ ﬁﬁﬁﬁu&?ﬂy QSiehBndt 1i ght microscopy

by staining the plaque before and after treatment with crystal violet indicator and measuring the

changes in color intensity. Image Pro Analysis Software was used to perform the image
analysis and the quantitative measurements. The color intensity was measured and used to
determine stain removal. The greater the intensity, the greater the cleaning efficacy. These
results are shown in Table V below.
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Table Il 38,000 B 1,500 The results recorded in Tabl es

| and IV indicate that the enzyne activity in papain
wob@s/00ascor porated in a chewabl e tabl et or gunMP@BUS2004/021873

retained over at least a 4 week period. In Vivo Pl aque

Reduction Efficacy The chewahl e tablet of Table | was

test ed for pI aque reductl on at 2-and 5- hours after

in an |ntra oral reta| ner on ydroxyapatlte dISkS
Confocal microscopy was used to visualize and quantify
t he changes i n Pheigble TeddlagyeRaefion Eitingey
ultrastructure. Plaque renoval was al so neasured by
conventional |ight microscopy by staiAvenge thgaepl aque
bef ore and dfatdirea eat rfeRedustienfrgnyst al Aveal et

indi cator sy i ng + Hesdifenges | AVEGPRS2) % Reduction
aselng nt ensi ty. |n§6§$ Pro Anal ysi§ Software was*tsed to
2hoursper f orm t he i A&djJe anal ysis atd t he quanti 2&td ve 63
5hoursrreasur errents. 293%e col or int e‘fﬁsi ty vvas neag@t®ed and 52
UDCU lU U'SLUI II;IIC Dl al 1 IUIIUVG.I . IIIC gl Cal Cl llIU

intensity, the greater the cleaning efficacy._ These

Confopal §upeas Wire Taasio Tre-PlTeaIs| e e Bepng RS ERMcCHIA Bg > hours afier

treatin &ﬁﬂﬁ‘ﬂhe PAtastU @ Rgiektis ElyO i dgleb Kledead tﬁ&ﬁhé%ﬁs Glsslszl(ﬁéna'f@b@érage 2 and
asel i ne

YReduct.i on from Area onsL2
5 houts LG FEERSS iy AT CASAUF| OP GRS SHEd tp qppily these
observati3dms. She2@sul® ré&r8edimiFable?9 5@ d6ted Ghat8h&Sdtalpidque atea, measured by

it BB B G chy  B 6 L ort i
treatm@:@lb |Tsble ‘Qaéﬂm shaws it fhe avarage slusteo axse of Hmplacmﬂ@ﬁega was
s1gmﬁk§r§t1§1 1086dcaiRRl EAMRNAGE hsBRththE Qig'hﬁic%f @fﬁc&cfyqﬁtré@i&lng plaque

npari son tq baseline. |Image anal ysis was "used
Wltho‘&lﬁ%@ﬂ@%%@%@c%%ﬁt@ﬁet ons. The results recorded i n
Table V indicated that the total plaque area, rreasur ed
b i.xel countin was .si.gni f.i cant]
in a segtpEii e JREPB NS RP R TR S i ol P! ST s viewea by
conventiarat liglntumciﬁzsbbw \Inzdgs an@mwas heed to ldeteamarcdbe white sttensity
measufd&d p?zzelé b B of&Hfe B&%f ﬁﬁﬁ@ervﬁé whiter the stain. The results from this

study are shown in Table VI. The disks stained at baseline were more intensely colored (blue)

than the disks stained 2 hours after treatment with the papain containing chewable tablet. The
disks were 47.3% whiter than baseline, indicating less staining and therefore, less plaque.
Similar results were observed with the papain chewing gum of Table II as shown in Table VIL
below.
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significantly reduced after treatnent denonstrating
the significant efficacy in reducing plagque w thout
wo b@sada@d7nf nechani cal assi stance. I n a secondPGL/Us004/021873
t he pl aque before and after staining with crystal
vi ol et was viewed by conventional |ight mcroscopy.
| mrage anal ysis was used to determne the white
intensity measured in pixels, the higher the pixel
nunber, the whiter the stain. The results fromthis

study are shown in Tabl e WRBLERE di sks stai ned at

basel i ne wer e nor eChenbigaTaile Seoli@Rethofddl ue) t han the

di sks stained 2 hours af\kzﬁ,qeﬁ,{eg@g,ﬁent with the papain

cont ai ni ng chewabl e tablet. The disks were 47.3%

whiter than *basel ine, indicating |less staining and rovement
therefore, I'ess plaque.” Simlar resul ts weng.observ o Baseline

oot ___..._H=_-I.=_-—--»- ~-f»——;-;——-,=.~——~-———-—;-~—~ ~~~~~ ——asS— STy T 11 —

bl e V bel.qw TABLE Chewabl eTahl et St ain Renoval
473%
Tream?‘@\hlte Int;éﬁsmv) * \QO’Q Irmroverr@?t Averaqeé ?%om

Basel i ne Baseline 125 1UU 112.5 - Treatnent 240 200
*Inveﬁ%s-ZWF% e B dMient ors: Wiat are these units.
Chew ng Gum Pl aque Reduction Efficacy Average
CI uster Tot aI Area %?eductl on from Area (M cronslL2)

A7 QNN

| -
I_J(J.DUI i =7, 04—

2897 - 2 hours 38 137 16 2446 15 5 hours 27,267 52
1398 52C ainms What is clainmed is: 1. A chewable
confectionery coffséeGonPlagieiReeyctipgEigacy oot h sur f aces

a unit dose of a plaque

Average Cluster

Total Area % Reduction from Area
(Microns”2) Baseline (Microns”2) % Reduction
Baseline 47,832 -—- 2897 -
2 hours 38,137 16 2446 15
5 hours 27,267 52 1398 52
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reduci ng enzynme the conposition conprising a snmall but

effective ambunt of an enzyne which functions to
wale@sopis7or interfere with plaque formation anBCT/US2004/021873

adhesion to tooth surfaces and a non-cari ogenic

sweet ener, the enzyme being incorporated in the

conposition at a tenperature |ess than about 8Q00C. 2.

The chewabl e confectionery conposition of claim1l

wherein the enzyne i s pap&ilaims3. The chewabl e

confectionery conposition of claim1l wherein the

conposition is in the formof a tablet. 4. The

What is plewagd #8: conf ecti onery conposition of claim1 wherein

L. A chgwgblei conBciRRRY §

10.

the conposition is a chewing gum 5. The chewabl e
confectionery congositLon

f claim1,.,wh ' h
| B aTbseh e REEEL TR i s poae
redah%ﬁg e_ﬁﬁyltgb the dmpbbition bematikieg ecmdisiut efectbfe aqunippan enzyme
er ei n e .CoNposi t Al '
i i
and’a ndiln@aﬁ@mab&' vgaetﬂnnlf, et &Ilgmp)k)emﬁ:p@yp?na‘md ipthegoppppsiiion at a
tergﬁg%ﬁ%ﬁq?g%ﬁaﬂ;%e};ﬁggd@gem c sweetener is a sugar

( _ chewabl e confectionery conposition of
claim1 wherein the non-cariogenic sweetener is an

Thakhéw ik BbnfedRsie8n®mpoSitiohe chiavielheemahé entyintnis pypain.
conmposition of claim1l wherein the non-cariogenic

sweetener is a sugar al cohol of a disaccharide. 10.
ThEkRewivabifectimefyeatnimsiion cfchpmsl wheminghe eprapesition is in the form
OfWQﬁ%%ln the non-cariogenic sweetener is present in the

&4 sition at a concentration of about 25 to about

95% by wei ght .

The chewable confectionery composition of claim 1 wherein the composition is a chewing

gum.

The chewable confectionery composition of claim 1 wherein the composition has a

moisture content of less than about 5% by weight.

The chewable composition of claim 2 wherein the composition contains the enzyme papain
at a concentration of about 0.1 to about 3.0% by weight.

The chewable confectionery composition of claim 1 wherein the non-cariogenic sweetener

is a sugar alcohol.

The chewable confectionery composition of claim 1 wherein the non-cariogenic sweetener

is an artificial sweetener.

The chewable confectionery composition of claim 1 wherein the non-cariogenic sweetener

is a sugar alcohol of a disaccharide.

The chewable confectionery composition of claim 1 wherein the non-cariogenic sweetener
is present in the composition at a concentration of about 25 to about 95% by weight.
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