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invention relates to a chewabl e confectionery
conposi tion which reduces the presence of dental
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and snacks. Thus food deposits which buildup as a
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contrafiptaqubfamatoowidh asridothpastestand maith phag ﬂ@ Cbﬁﬂdﬁ”é@t@ae Of these
produétg i BGE5ly 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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11t is known to the art to incorporate antim crobi al
agents in oral conpositions wherein these agents
destroy or inhibit oral bacteria responsible for

pl ague formation. Other agents are also incorporated
in the oral conposition to reduce plaque formation on
teeth. For exanple, it is known to incorporate
enzymes such as proteases and carbohydrases in ora
conpositions, which 5 enzynmes disrupt or interfere

.
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] enzyme the conposition
COMPPHYIIAY- 0.1 to 3. 0% by wei ght of an enzyne which
functions to disrupt or interfere with plaque

formati on and adhesi gbﬁﬂl&@%igﬁﬁg@égﬁoﬁo

non- cari ogeni ¢ sweet ener dan ionally
pl asti ci zi ng/ sof teni ng agent, the enzyne being
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t hplaque reducing enzyme the composition comprising 0.1 to 3.0% by weight of an enzyme
which functions to distupt or interfere with plaque formation and adhesion to tooth surfaces, a
non-cariogenic sweetener and optionally a plasticizing/softening agent, the enzyme being
incorporated in the composition at a temperature less than about 80°C,

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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tooth surfaces is achieved when the product is chewed,
formng a paste with saliva containing 35 the enzyne
wokioshoasoat s the tooth surfaces. The delivery BET/US®04/021873
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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.



The enzynes useful in the practice of the present
i nvention include carbohydrases such as gl ucoanyl ase
wanseoynes extracted fromnatural fruit prodect/ESBOLRIST3
as proteases which breakdown or hydrolyze proteins. 3
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activitpbf &S (ed3 R Al plerlrmllzgramrastde@srmred byrﬂee Mhikf@lot Agsapydyest of the
Biddle ge ; nG;r]&\ﬁ) ﬁécaf ti6€ CREmt ABL. Hf’ﬁ,i}gagfes b gry. ‘7@5)‘ Ofhe frBRase enzymes are

acti vi t
included inl thg p@npa%m@t@tcé e m@@pnbwwen%omq %%P@%tfaﬁ@&?&g {f@%to lofo about

3%b 1t Bind P e 3BWYBoul® 24P ab sk @%by Weftiht. Chem , vol .
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conposition of the present invention at a
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120,000 lipase wunits per gram The |ipase may be

included in the dentifrice conpagsitio
The preseiesstiitanmasmetghyme can be further beneficial in Pacﬁltatmg the breakdowwn 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
4



about 0.010 to about 5.0% by wei ght and preferably
about 0.02 to about 0.10 % by weight. The presence of
wo ansaeB7enzynme can be fiixther beneficial in PCT/US2004/021873

facilitating the breakdown of extrinsic stain.
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di- tertlst?,llﬁgt% \&}g{lﬁg}q@gﬁ% EBm G\htéﬁ'ilﬁt]:?f& Btw ?01%&? Y\r/‘ﬁarflh@hcetate and

|ng net a UI‘I |es ent |n
ascortibecidh &nlasmmﬁémm@tw m]mn@o%@hmg agenhpref ?Fée BEgsn the

practléén](?:ﬁfcﬁé g%eﬁﬁﬂvéﬂﬁon' ‘Fﬁ@fa@lﬁélﬁi Qgentis pRrSerf APRIrAll c@fhposmon of the

et hyl ene djanine tetraa aci TA) .
presery gy eHo™ §f BEHAREAER e pag i G0 BREhESe B DFSh fl Gpreferably

betwebffabout\0ei ght abopt @76%:283 weipkt ween 0.1 and 0. 5%
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o o 01 TSR SRR ) iy o o

composition.

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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Pl astici zing/softening agents suitable for use in the
preparation of tablets in accordance with the
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One orolinore tg?vo%nrﬁ ogg’l{ta#‘ﬁ(ﬁﬂd 'géw@&‘tcﬁ'eﬁ shMtddiBrr Yy @ge iatheahewable

converte fro u ros
compastionaAiteisiaYeniPE nAGRE TSI SHIEP RSB DA PRERg e including

essentﬂl%ﬂg sﬁ&l’?&s ﬁﬂ@c{ﬁ%ﬁﬁ §ﬁeakr§11ﬁ3ﬂb@bb1@ﬁﬁt nidﬁt}ml,rlﬂmheammwmtergreen oil
ment i S jnve

and engalmi 1 O] N AP HHE ST B LGl Al Sgr & appLe pee

peach, %?ra%l%rr? ¢, &iitbog oemigef waermeldn, theaimdridghe Wsethere derived

ﬂavors such as coh;ég A ton 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 anmounts of about 0.05%to about 0.3% by

waowioghtssand preferably about 0.18%to about O.B2Pwk3004/021873
wei ght and about 40%to about 60% by wei ght,
preferably about 45% t o about 55% by wei ght Lycasin

Calcn.mg (%%%[ng a%) 3 ut Pat&pi‘ﬁlihe c&%&@oﬂb’cd@@iﬁm@ b€ tierredeny iradontign as

flors SR EUGRRHGT S QG g@ﬁ ealthiR F%IE dP 8° bav S PRk invention
as the aﬁﬁ@@i& @g@ﬁ%ﬁe ffer mp& valeidr chlotide, cbﬂembhﬂrate calcium sulfate,

d1ca101% gaﬁsphjﬂ% o%[{;?t Mol mé use%ﬂg cdﬁq‘.{ﬁ é!1t?£t¥ c%icﬂxh@lﬁ{/gfo"gen

pyrophasphste, sﬂmhna@ummﬁan@mmgigmrqphqsph@gw@pw diydroxide, calcium
oxide, cﬁﬁ{iﬁx’ﬁ%a %capel {rﬁihche A, %%t i’l‘@)trﬁrﬁirtélf BER1IA| The @lcluUEGR |1$/p1teblﬁ1t in the

| avo
tablet of guintat 2 cgg@qmggo%g,q@ut gréé’@bo?ﬁ :g‘g’e f\?vg)tg the AR 7 % 10% by

weight. C?Xﬁ%ﬂbﬁg g@@ﬁtb G®h, as @6@1&@1%10%61%@131&19!’&)5 1iixainptrratedmﬂtltelwewable
; an, deri

confectiqyery P%EPOW%O%? P}i?é?i’l% &Ibveggg% c%al%%f dlcgg'ldgﬁ%n?l q?@a%ﬁlgagﬂ breath

freshenﬁ%&fg}&@ﬁértlesr&ﬁhblcamommmh as affinin, pepper, nustard
an e like. Flavoring agents are incorporated in
the chewabl e confectionery conpositions at a

Chewn qﬂtratl on of about 0.5 to about 5% by wei ght and
abl%[ about 1.0 to about 3.0%

The chévigpgegiiven @e@rmtznymnem@ﬁahiﬁftﬁ%%ﬁﬁ%ZF“/% E‘;’cmspo‘?talmng
the enzgzmecéé SlgdAb &b dBBIOt BRordie @ddﬂ@ aadagd ahewnﬂ@gmh dovailations in
03|t|0{1§ of there ent entlon 1S é{w § aTs) d

which hetepeupes ot e Brrset TEeL ?ggay PP %rgfac A galﬁ%ﬁ1 Wﬁ Pig artan

maua;s&dattaxﬂ mmadlt]pne@,anﬂlewm@gum base, ase otmorwmlastigizingsagents; at least

ent are X hl
ons s EEPe a5t TR e £ o1 or e, ol cf um
di hydrate, cal cium car bonat e, calciumcitrate, calcium

Gum ba?e%ggﬁg s sﬂ}fﬁtﬁp?& e %%ltl% Hf’ihﬁﬂ G OiRinSire W%llenUWh in the art

and 1ncda<|1@:namaiaé p1 $3@é116§c gﬁﬁl hases 91 leéEﬂ%)B(%E eFﬁ?% a#%'eﬁ%%”e@aa e Htural gums or
elastorh B8 hifdifde cHidle GRGAILIbISR] jtemt@ngg belaentuitapetdhe, letldlshet, mrva, |

guttakwl; Ir%cg{m gwgt?nc ;E"gltﬁ;l n_?g%g? %&%ﬁyretsgntgt}i)\%%yn%%é% ?Xms or elastomers
mclud@E@ﬂaﬂfenw@hemopolgimm polyaobutyéene anéyso @Wﬂ%dﬁ%%ﬁ@@oh’mm
in the chewable confectionery conposition of the
present invention to grow de additional cleaning fa nd
The giim batehis ificogwinatnd igthe chpingisam produgiat 8 RRsBITEHgHOT about 10 to

about W \%P;\?elg'ﬂt{ﬁny rb‘?eféﬁ%yr {b@ugm&fbohh% RESeHALhd nvent i on

a sug ess chewing gumcontaining the
enzyne as sugarl ess guns do not pronote tooth decay.

PlasticBWisOfer T f R Bokih bl Sisddiin 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@onsaod72 in addition to, a chewi ng gum base, PIEUS004/021873
nore plasticizing agents; at |east one sweetening
agent and at | east one flavoring agent. Gum base
gum cOmbesitiah 8f fhdiprébheint@itiod e amduhi@f pb@a Ol cR Mdbut by weight and

own in the art and include
Preferﬂ’gile{’]%“rt%g%%%ﬁé}@gﬂgum bases or mixtures thereof.

- Representative natural guns or elastoners include

In addftIHnﬁtb %e ﬂl é(‘ﬁe%s lﬁéfélpﬁfovej t‘ﬁ]E gﬁ&%ﬁ@ltﬁhgm@%g@ipﬁﬁ&@

, Sorva, utt own I’T] peri

converpfional a@tlvmuela) fis cqﬂa@ran@sﬂﬁ*fcmngxﬁée%ty At Bic lekeg ok ezs%mple titanium
dioxid8 lr@a%zt&"ﬁﬂﬁed g Codemp, UA%m%ﬁﬂMmmaﬁlmm $hay be used,

includlASsETRe ae SPG: PP PR D CREN: FRRGETcl: anise and the

like; nBﬁJ@ﬂLfﬂIlt fiivoas daived fionathemssante abfruits, k0ck o a@lﬁﬁ) ptardp4ch,

straw%é;ymeli Pﬁgrrf dolt o F%Eﬁ%g%g{e}[‘?g%ggﬁan%ga En?s < g%%’o@%ﬂ &%}(wad flavors, such

as coffﬁh,ewcng adithedthep &ddvoriog gg@nt@amnmmreteﬂ@m thpscéuevvmg glmfls
formulaﬁi\éﬁ ?egncehﬁﬁﬁdfpdﬂ'b@?% 8%d Bhou@Xe %y%&@gﬂf‘aﬁﬁ#f&@rably 1to 3 % by

I'n amunts of 0.1 to 5% by “wei
Welghﬁ‘,vveetenl ng agent ingredient used in the practice of
this invention nmay be selected froma w de range of
MethésRbEMaduSactikd K sweet ener s incI ude t he same svveeteners

he e 1 oS BE R AR s Yo SRRl e B
enzyniatic tstabilith end agiviyuluiog sposgd iomyois alhpequp’reetwm proteins whose
structﬁrn Vﬁﬁ{:ﬁ gh&] ot g@g;nﬁr% sQﬁm A tcgglglctape WinefParnd Ycessing

bl'y a out 5 %
parammrs; hEnzymes dgratiukiie haish shemaicehaviiogmg high tepgeratures.

Form @6 88 précédbng %}c;e)egﬁl%) @1%1%’[13@%&53@& Mstﬁﬂela%a 18wler§p erature for
g%m conp OSI t] on%ﬁ 5/ present invention in amunts 4
both theayms. 5 cheyableginlet 2 ﬂB%/eWF{fr&“I% CPreseT B a%tbva’fy and in
vivo e@ﬁé’acyo 1 % by weight. In addition to the i ngr edi ents
|isted above, the gum conpositions nay also include

conventional additives such as colorants, flavoring
The claayebiscampabsitiva dfitheprefant inseatipl &, madetbyranyrauitelhloprapess where the

proteagg%\}é%ﬁln tL%doﬁgIQat@FI 1rﬂ%e & eg%se Aal é?i 1 §lc¥ 124t nbWANQ G} a Timited

I NC I Ng essent I al
AMOuRj qfsngrgdil@nts dlapt @bmhmaf@r ariasidl Woubbrﬁﬁ‘élﬁ FA Hdesirable amounts of

water EEl‘i‘l%hﬁ’tlrodd%bd fifto t&@oﬁﬁ)o@ﬁ@nﬁhﬁn btd@@ssmgaéﬂ#t(ﬂ‘bgé I'Birther, at the time

| avors d rlve essence o
the e & MpRRICe R ACREICIER S AABLI P Eh e e B FEgPoSiion that the
temp e%talféga@ thanahe bﬂaﬂ@mon xalasnihea aboit 186°C.i | 'Kberefme@ itid eritivado the

T o KT S ———
preferblolyriedsaharodtodty veciglorveatert amdtthamh@fenmbmmre @t Bhich mmnasms of the
enzym@ S u 8] 9B tRAP e R RPN redeRcSinhb¥omposition 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@ o0Upo&isti on i s maintaining enzymatic stabilipgr/asmo4/021873
activity during storage. Enzynes are quaternary
proteins whose structure, function, and stability are
materiaERGhéd Mlddroaitempeature aywhioh titdnzsme apd oties sénygerature sensitive

mgredzea{{;? %re GE T asgclzr}}%é@g,teosrh qgsnw%%éﬁgré 'ralge h?&ri)ora?%gérﬂrgﬁrﬁ%(ted into, the base
1nﬂenp100e33|ng procedures are optim zed at Iom1nD|sture

and | ow tenperature for both the enzyne chewabl e

tabl et and the enzyne gumto preserve enzymati c
Formugtiqns; eqpiptaentiand piacgesies ferlazigyes bere beme rleveloped in the art for

prep b dck@@n@f:hé @ﬁﬁlS?ﬂtchbﬁmﬂe tddts hisd IRERzdRY Adthe enzyme is
abl.e roce er.e ease

subject i GrtppTabetan WE bSa ey BRGSAS Fish A s g lpgted

tempey@ines, pirbcasmg pofidtdonsaare vortraifedidagng theetihs pehed thabgwerchzymes are

admix\éﬁ%ﬁﬂj[ ?r %@%?\;ﬁ%g &% l ﬁﬁ%uce%lﬁ c‘é@g&‘éﬁgﬁﬂw fnished products so
that thedeppsiptiroat thetimsgt pdm@ergm dogs oot escordadhout ST fee pny extended
d&&;hime the enzyne is introduced into ingredients
perio
use to prepare the chewabl e conposition that the
tenperature at the tine of addition is |ess then about
The t=B8s ofﬁ'ﬁ@ cehfeEteonatyt cdrﬁpd?slithdri &ftthe pRsédiénveption Fa:te&hbn@éntidmelly made

|nven ion that, t osi ti.on con
by erf{GR e PP BIEe VR el oS BrEperah 9 ROLERY frsRgigionss
form dom%laghbans/afmehe deliveriaf thereezymecphr cacdenrte peodwekitatfiets it is necessary

to hav% &% eeﬁ?év@igig a8 wh%if%ﬁ?gggﬁ %é’irfﬁ ré ;ﬁ‘?ﬁeﬁig@&cﬁgﬁféh will not stick

esence 1 n water 1n
totheamidmgyrcgmems@pnﬁmapmﬁ%by wei ght or the use of
tenperatures in excess of 80C will act to denature the
prot ease enzyne therehy substantially reduycin

An illayiratiys eyocshuterier IRRYRENE MeeRbruils FHE2 FPRgeRtion B sctions: the gum
base 19 firdt @@dlfad 1100 Bedred hate hossorean0f QekwE nitge bhmeemuaﬁerts iagthen

h f h
e T VB S0 B 5 o we e
mixednfat esuffividnh periahpiashe tcomsuimlchee dispervion2 The )flﬁh@@@&?then
aliow (P[-BI c%%lzéxﬁ%n a{aﬂ}éﬁellssadzﬁéanc{@tcﬁf i s dht%b%@%ﬂflﬁ%%kg‘sd to a

effper a e enzyne an erature
sensitive ingredients such as plasticizers, other

In ordVRELBREShalf %tabﬂﬁ? RQuAte (e MntRéirs Bb& intthepRps@tion of the

chov e o B AT REOEEP LR b pctogen

amanﬁéleibadsltﬁmlﬂﬂﬁz@aﬁﬂ@’sweﬁg ath@dinngstgtem and chewabl e
tabl ets and | ozenges. As the enzyne is

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 e0upeo@rLr es, processing conditions are cont red1/es2004/021873

during the tinme period that the enzynes are adm xed

with the other ingredients of the fornulation and

converted into finished products so that the
Examtggerature at the tine of adm xture does not exceed

t 80C for any extended period of tine. The,

Enzyneafplapsis) ointaihiagdan¢teod mmeqmpasitings Mo oprepared peing oonvenﬁonal
base IRAESEAL af XG0 RITANE CoRVEBLibgnal |y made by gri nding

he 1 ngredients once m xed and then conpressing or
nol di ng. the |ngred| ents to forma suitable nmeans for
t her-cet+ L AQIE JOT UET {0 produce
tabl ets it is necessary to have a free fl ow ng
mat eri al whi ch has good sel f hjnding properties and
which will not stick e%EWﬁ%L%%g‘:Eﬁg or conpreSS| on
equ| et An i |l ustrative procedure f o™ 6r nul at i ng
t he[ EdpgEM g gUTM CONposi tion 15 as 1011 0ws: the gum
basey jaifistst nelted in a heated kettlggat 55-65C. One
or n})re of the sweeteners are then addgd to the gum
basg '8! Iovved bty @ﬁ or nore flavors, %f7ast| cizer. Al
i ngr%ﬁﬂf‘égﬁlta?dé{?gé ablp, m xed for a suffidient period of
ti mieWeter ensure adequat e di spersion. Thé&®mixture is
t henGelal(@dedutian) cool and t he enzyne i £9%dded and is
cut gﬁ%@cog@dglgamlglﬁlegpmt@g sizes. In order to enhance
she ﬂ/{o]?o g delidMnixild @ddition to the admgcture used in
t he {3 t| on of the chewable producot bei ng
subs ally free of water, the fini shed product
shophepaaepackaged in a manner so as t'd°m ninize
exppsspeante® ai r and noi sture. The fol | dMPng Exanpl es
are| wvhdiustrati ve of the present inventioaws, but it is
undeggtoQd that the invention is not Igjmited thereto.
0 WO % ],35/00 872 PCT/11 5 211114 /11 O8 7 3
ExaTEI§1 (papal n) containing tapl et and gum
conp tfli‘vﬁhs vvere prepared using convertonal base
ingredients as set forth in Tables I and Il bel ow

The c%éé?}bi%tagﬁ%lfﬁe TARL Blep RSBt Mg e Tsofal 2R YEY GAfED 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 GCelatin (40% solution) 2.9 Starch coated
waolemabaistan phosphate 8.7 Mono-di gl yceri de m xedr/esdo8021873
Lecithin 0.3 Aspartanme 0.05 Aspartane K 0.05
Vanillin 0.05 dycerin 0.1 Sodium bicarbonate 0.10
Mnt flavor 0.19 The chewabl e tablet of Table I was
pr epat-ea—8y—pot—hg—the—+Soapt—=yeasSth—Wat-ef—rat=
morjo~ and di gl yceride mxture, glycerin, and lecithin
to |267-268F (131C) after which glycerin was added and
thd mi xture and .cool ed CHEVINFGUHOC). Thereafter

¢ AT grtu v ogTea
m xt#nrlolcool ed to roomtenperature 72:¢/F (23C) was
uné’ Into powder and conpressed intd _a_tablet using
a t|dMmBfolpress. 10 WD 2016/ 006872 PCT/ 98211114 /1121 §
7 3 PaABLE CHEW NG GUM I ngredient W. 9P0um ase 31.20
Sor{kickalfar®® 08 Mannitol 5.23 Papain 2100 Acesulfang

K C.Agsgamﬁ@part ame 0.16 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
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Ment hol powder 1.00 Liquid flavor 0.47 Isomalt PF
11,70 Isomalt DC 16.00 Anticaking agents* 4.00
wo-b@soe6s22 00 * Magnesi um stearate, .talc, siliper/gsion4/021873

Pap ain Enzynme Activity Papain activity was neasured

and nonitored in the papain containing chewabl e

tabl ets 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. FISBgaBein is attacked by the
prat ease, breaki ng douéwirgasmet Flusradcencd C- pept i des. The

amuidmpefitilf Ot ease activity jsv.agiergj ned by

measuring the flyorescence expressed as relative

f1 Uor®€lence units (RFU). The fI d6rescence si gnal
gendtated is proportioned to the | &®# of activity of
papain in the. tablet or gum delTvery system For the

gses_of IS che s desi.an .
The B BREE8 8 In, AR SR BIRIEINS A BSHE ATF L b fip when
incorpeates ipracghawatilei tablehorgunpispetieimedaser aideast md ivwatk getiod.
t hese conpositions. The papain activities of the

.chewabl e tabl et or Table |I and the chewi ng gum of
In VivpRlngue RedpetiomE&HieAsY i n Tables |11 and 1V bel ow as

The cIRFRbINELIBAGETAbIAE vy tdstet For NhqueatPatidhiay e-ahal3l BbugAder chewing
TABLE .Protease. Activ

it . jty. Ch | .
by huagh lF TP SIS LA SEOWD LTI oo igesral TelaingF 08 gy apatite
disks. (Crifhcal anieroBéhpYOlasAised B0 suli@e@nd ddaity Pik)chphgdGn BlZue coverage
and plp%/ulijégs]trju% e./ ﬁ_té% geingc?vglnwﬁ‘se’%\gbe %gﬁ%ﬂgﬂvmﬁond light microscopy

uorescence . ) o _
by staining the plaque before and after freatment 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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-Ta e B 1,500 The results recorded in Tables Ill and
N indicate that the enzyne activity in papain when

wo emenmsrat ed in a chewabl e tabl et or gumi s rECEHUSZO4/021873
over at least a 4 week period. In Vivo Plaque ,
Reduction Efficacy The chewabl e tablet of Table | was
test ed for pl aque reductl on at 2-and 5- hours after

Vivo in an |ntra oraI ret alAner on hydroxyapatlte

di sks. Confocal m croscopy was used to visualize and
quantify the chékryeble Tpblgf|PlaqueRedgetionddgficacyand pl aque
ultrastructure. Plaque renoval was al so neasured by
conventional |ight mcroscopy by staivelapgciutie pl aque
bef ore and &fdiddAr¢ar eat rteRedustienfran yst al Axeal et

indicat or aMicHBsdring t Heseliptanges j(icrensH?) % Reduction
aseling nt ensity. | mAgE Pro Anal ysis Sof t war e was*trsed to
2hoursperform t he i A&Je anal ysis #¥nd the quant B&Htive 63
5hoursmeasur ement s. 29i%e col or i nt estsi ty vvas neagaetrsed and 52
tset—to—determne——stan 1 cuuval —The gl eater—the
intensity, the greater | eani ng efficacy._ The

Confopal dmpges 4ere r%qd@m thqiolml b@faye feriint fesdpe) onb? @9@ é pours after

treatinP it 4he @dét0 Zjlﬁﬁi’atwa@&BklEag@B sivviddethdihbRtis Eisélﬂwﬂenal coverage 2 and
guctl nEftflcac %?e Cluster Total é ti8y these

5 hourREHG A ORET B P RPEAEPP SR 2T SPGB b ey thes

observRaolnsc tT}mreSLBasredzord@i m-FableV ﬁdimat@d$h£5]fﬂ§tow pROud Ared 3mGasured by

pixel c% &ftrn’g% R %1%??%&?%1;7??(2%?% Ef;«{% as o ne% GE[U? fﬁgﬁsﬂgms after
treatmhlaiu rT@bbfV @lso shpwathahthevaverage hlasten meétof ﬂ@}daqttedﬁtaméa yas

s1gn1ﬁ|s @%d\ﬁ&ﬁ%@r %r@ﬁﬁlehp@e'h?onsﬁaﬁrfgsbﬁe baglfhhedrieaahadfictng plaque

ours ter treatnment I'n conparison to
Wltho%a%ﬂﬁﬁéchhﬁgéaléﬁ%ﬂ%es was used to quantify these
observations. The results recorded in Table V

Lt t ot al | d by.
i LR ot B BB AR PR BT Bliowed
convemtdmahliglgonictazchms dimage analgsi2 wandsddl th dletesmafettbe white intensity
measui-éd%ﬂtpqsgen§ meTﬁgh& the B HIMEHE Dol HR L' 2HCrSLIESH this

aque er Ia
study are shown in Table VI The dlsks stained at basehne were more intensely colored (blue)

3!'_'{)

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 bwsaoad7nf mechani cal assistance. I n a secondrGL/usz2ep4/021873
t he pl aque before and after staining wth crystal
violet was viewed by conventional |ight m croscopy.
| mge anal ysis was used to determ ne the white
intensity neasured in pixels, the higher the pixel-
munber, the whiter the stain. The results fromthis
study are shown in Tabl e VABLETWe di sks stai ned at
basel i ne wer e nor eChiefvhigeSalet SaaligrRetho¢d)l ue) than the
di sks stained 2 hours afWwgie thicfdd)ent with the papain
contai ning chewabl e tablet. The disks were 47.3%
whi t er than*baseline, ;ndipaying %ess stai ning and rovement
therefore, I'ess plaque.” Simlar results Vel & PSer Baseline

SelmE? tir t e P g ot - CeWHEg— Y9t v o3y, a =LA =TT e
Table VI I el ow. 13 2005/ 006872 PCTI US /021873 o
Treatmephg) £ Ché%gble Tablé%ggtaininq génnval (6ﬁ?§e 473%
Intensity) * * * |nprovenent Average from Baseline
*InveRiS! WhataQ these unis. © --- Treatment 240 200 200 213.3
JE@ﬁ?T?@b *?n%ent8$g: What are these units. TABLE
Chewi ng Gum Pl aque Reduction Efficacy Average C uster
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What is clained is: | , A chewable confectionery

conposition delivering to tooth surfaces a unit dose

of a plaque 5 reducing enzyne the conposition '
conprising 0.1 to 3.0% by wei ght of an enzyne which

functions to disrupt or interfere with plaque

formati on and adhesion to tooth surfaces and a

non- cari ogeni c sweetener, the enzyme being

incorporated in the conposition at a tenperature |ess

t han about 80C, 10 2. The chew&laimsconfecti onery

CQWB%%QHE&QﬁQ& claim1 wherein the enzyne is papain.

3. The chewabl e confectionery conposition of claiml

wherein the conposition is in the formof a tablet.

151.4. A bievwebhRwabfeatioonf@utposition yeltverippii tooth suistces p uniplose of a plaque
1 whe rertﬁin%nr’éF\zﬁﬂmQ Sbhb@MidnSofhpriSRE VI1N8 3998by Weight'6F an enzyme which

chewabl e ¢ ectionery conposifion_of clai wherein
t he cdhpéions toglsrpptor glterﬁ%gg'ttﬁ p{gxqg%ﬁ(rg?ﬂonﬁlg}aé’geglopﬁ% h)oth surfaces and
about Hfdnbyrivginghiwee@kerfthe Ty neteimtiherpoatd ot the pemyosition at a

conmposi tio f. &l.ai ei n the non-cari ogenic
sweet ZI% Perlgt ez}e%l}g‘ig:gba t\cl:ggﬁ(g'l. 7. The chewabl e

confectionery conposition of claiml wherein the

NoJ- CafHQAERN e cotfecBVREY EaBFositondf cRI it fihetedd the enzyme is papain.
sweet ener. 8. The chewabl e confectionery conposition

of claim1l wherein the non-cariogenic sweetener is a, |
supar Becbtwiblotondectipeeay ctrapastion ofolan 1 Prhereihibgpmposition is in the
conf ec} [ QBEL ¥pfepnposi tion of claim1l wherein the
non-cariogenic sweetener is present in the

conposition at a concentration of about 25 to about

9546 byThewhéghiile cifectionery composition of claim 1 wherein the composition is a

chewing gum.

5. The chewable confectionery composition of claim 1 wherein the composition has a
moisture content of less than about 5% by weight.

6.  The chewable confectionery composition of claim 1 wherein the non-cariogenic
sweetener is a sugar alcohol.

7. The chewable confectionery composition of claim 1 wherein the non-cariogenic
sweetener is an artificial sweetener.

8.  The chewable confectionery composition of claim 1 wherein the non-cariogenic
sweetener is a sugar alcohol of a disaccharide.

9.  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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