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(3 Abstract: A chewable confectionery dental composition delivering to th-e mouth a unit dose of a plaque reducing enz=yme

z

temperature less than about 830&deg;C.

the composition comprising an enzyme and a non-cariogenic sweetener, the e:nzyme being incorporated in the composition at a
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CHEWABLE ANTIPLAQUE CONFECTIONERY DENTAL COMPOSITION

BACKGROUND OF T"HE INVENTION

1. Field of the Invention

The poresent invention relates to a chewable confec=tionery composition which reduces the
prese=nce of dental plaque from the chewing surfac-es of teeth and more particularly the
inveration relates to a chewable confectionery com—position which contains a small but effectiwe
amotant of 2 an enzyme effective to disrupt or intem-fere with plaque formation and adhesion t©
tooth_ surfaces.

2. The Prior Art

Oral compositions such as toothpastes, gels and mmouth washes are deéigned to loosen and
remomve plague in conjunction with a regular tooth“brushing regimen. Dental plaque is presen-t
to so-xme degree, in the form of a film, on virtually all dental surfaces. Itisa byproduct of
micreobial growth, and comprises a dense microbizal layer consisting of a mass of
micreoorganisms embedded in a polysaccharide matrix. Plaque itself adheres firmly to dental
surfamces and is removed only with difficulty even through a rigorous brushing regimen.
More=over, plague rapidly reforms on the tooth sur—face after it is removed. Plague may form on
any poart of the tooth surface, and is found particul_arly at the gingival margin, in cracks in thes
enanciel , and on the surface of dental calculus. Thhe problem associated with the formation osf
plagwae on the teeth lies in the tendency of plaque #to build up and eventually produce gingivits,
peric dontitis and other types of periodontal diseasse, as well as dental caries and dental calcul us.

Plag—ue formation is an ongoing process. Althoug-h various oral care products are available to
contarol plague formation such as toothpastes and mmouth rinse, the disadvantage of these
prod-ucts is that only a relatively short time duringe which the teeth are being brushed or the
mou-th is being rinsed is available for these prepar-ations to take effect. A further disadvantagze
of thnese toothpaste and mouth rinse products is th. € general infrequency of use, that is, most
dent=al hygiene products are used once or perhaps twice daily and seldom when they are mos—t
needled, e.g., after meals and snacks. Thus food d_eposits which build up as a result of eating
throw.aghout the day are left in the oral cavity for long periods of time thereby promoting
micr-obial growth and formation of plaque on tooth surfaces.
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Tt is known to the art to incorporate antimicrobial agents in oral compositions whersein these
agents destroy or inhibit oral bacteria responsible for plaque formation. Other agermts are also
incorporated in the oral cxomposition to reduce plaque formation on teeth. For example, it is
known to incorporate en-zymes such as proteases and carbohydrases in oral compossitions,
which enzymes disrupt Or interfere with plaque formation and bacterial adhesion tos tooth
surfaces. :

Chewable tablets and gumms have been used as vehicles for introducing various chemmical agents
to tooth surfaces includi-ng enzymes such as amylase enzymes (US 4,740,368) oxicoreductases
such as glucose oxidase and lactoperoxidase enzymes (US 4,564,519).

A critical requirement, bxowever, for these compositions is that they are stable and Thave a long
shelf-life, which requiresment has limited the use of these compositions because no-xrmally, the
active agents incorporateed in these compositions that provide oral care benefits such as plaque
reduction are not stable under ambient conditions of humidity and temperature andk as a result
the agents quickly becoxme degraded to concentrations of limited efficacy and parti_cularly,
enzymes which denatures during the manufacturing process.

In view of the inconven-ience of using toothpaste and mouth rinse products when a-way from
home, the art is seeking portable products in the form of chewable confections sucTh as tablets
and gums which can be used throughout the day, particularly after eating, and whicch provide
antiplaque benefits com parable to those obtained by regular brushing with a toothpoaste or use
of a mouthrinse. '

SUMMARY OF THE INVENTION

In accordance with the gpresent invention, there is provided a chewable confectionery
composition such as a cchewable tablet or gum comprised of a small but effective ammount ofa
plaque reducing enzymee, a non-cariogenic sweetener and optionally a plasticizings’softening
agent.

Due to the inherent natiare of the chewable tablet or gum product, prolonged conta_ct with the
tooth surfaces is achiev-ed when the product is chewed, forming a paste with salivea containing
the enzyme which coatss the tooth surfaces. The delivery of the enzyme in a chew=able tablet or
gum form insures that zan adequate dosage of the antiplaque enzyme is deliverable when the
product is chewed by thhe user. The chewable confectionery composition of the pr-esent

2
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invention is portable and can be packaged and stored in a consumers poclset or purse for
consumption anytimee and anywhere.

When the chewable sconfectionery composition of the present invention iss placed within the
mouth and chewed, zan effective antiplaque amount of the enzyme is releamsed from the
composition into the= saliva where it can reach the surface of the teeth to prevent further plaque
accumulation. The t=ablet or gum of the present invention is formed so as= to release the enzyme
over a period of 0.5 ~to 2 minutes. Consistent daily use of the chewable tablets or gums of the
present invention wi.1l then obtain maximum plaque reduction from the teeth of the consumer.

The term "chewable confectionery composition" as used herein includes ~within its meaning
chewing gum, and c_hewable and orally soluble tablets, troches and lozen.ges.

DESCRIPTION OF THE PREFERRED EMBODIMEN'S

The composition of the present invention as stated is a chewable product which reduces plaque
and contains as the zctive ingredient, a protease enzyme. The product is preferably sugarless.

A representative cheswable antiplaque tablet in accordance with the practdice of this invention
contains about 0.1 teo 3% by weight of an enzyme, 0.5 to 5% by weight osfa combination
plasticizing/softenirag ingredient and about 50 to about 90% by weight o—f a non-cariogenic
sweetener. In addition to the ingredients discussed above for tablets, chewable gum
compositions will c-ontain 10 to 40% by weight of a gum base.

As water promotes —the denaturization of the papain enzyme, the presences of water in the
chewable confectiomery product of the present invention should be at rel atively low
concentrations in or=der to impart maximum stability and shelf life to the chewable. For this
purpose, it has beerm found essential to limit the total amount of water présent in the chewable
product to no more than 5% by weight.

Enzymes

The enzymes usefu’l in the practice of the present invention include carbeohydrases such as
glucoamylase and esnzymes extracted from natural fruit products such as- proteases which
breakdown or hydrolyze proteins.
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Protease enzymes useful in the practice of the present inventiomn include those extracted from
natural ficuit products. The proteolytic enzymes are obtained from natural sources or by the
action ofS microorganisms having a nitrogen source and a carbon source. Examples of
proteolydic enzymes useful in the practice of the present inventtion include the naturally
occurringg enzymes papain (from papaya), bromelain (from pin_eapple), as well as serine
proteasess such as chymotrypsin. Additional enzymes include -ficin and alcalase. Papain is a
protease enzyme preferred for use in the practice of the present invention, the papain baving an
activity ©f 150 to 939 MCU per milligram as determined by th e Milk Clot Assay Test of the
Biddle SSawyer Group (see J. Biol. Chem., vol. 121, pages 737~745). The protease enzymes are
included in the compositions of the present invention at a concentration of about 0.1 to about
3% by woeight and preferably about 0.2 to about 2% by weight

Enzymess which may beneficially be used in combination with_ the proteolytic enzymes and
glucoanmylase enzymes include carbohydrases such as glucoannylase, alpha-amylase, beta-
amylase., , tannase and Lipases such as plant lipase, gastric lipa.s¢ and pancreatic lipase.

Glucoarnylase is a saccharifying glucoamylase of Aspergiulluss niger origin cultivated by
fermentztion. This enzyme can hydrolyze both the alpha-D-1,.6 glucosidic branch points and
the alphaa-1,4 glucosidic bonds of glucosyl oligosaccharides. Additional carbohydrases useful
in accoredance with this invention arc alpha and beta-amylase, dextranase and mutanase.
Glucoamylase is a preferred enzyme and is incorporated in the oral composition of the present
inventio at a concentration of about 0.001 to 2% by weight amnd preferably about 0.01 to
0.55% b-y weight. :

The lipa_se enzyme is derived from a select strain of Aspergilluas niger, exhibiting random
' cleavings of the 1,3 positions of fats and oils. The enzyme has smaximum lipolytic activity at pH
5.0 to 7. O when assayed with olive oil. The enzyme has a meassured activity of 120,000 lipase
units pexr gram. The lipase may be included in the dentifrice c-omposition at a concentration of
about 0. 010 1o about 5.0% by weight and preferably about 0.0.2 to about 0.10 % by weight.

The pressence of tannase enzyme can be further beneficial in facilitating the breakdown of
extrinsic stain. Tannase enzymes have been purified from Aspoergillus niger and Aspergillus
alliancemis and are useful in the hydrolysis of tannins, known teo discolor the tooth surface.

Other staitable enzymes which can comprise the present invenwtion include lysozyme, derived
from eggz white, which contains a single polypeptide chain crossslinked by four disulfide bonds

having & molecular weight of 14,600 daltons. The enzyme cam exhibit antibacterial properties
4
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by facilitating the hydrolysis of bacterial cell walls cleavimg the glycosidic bond between
carbon number 1 of N-acetylmuramic acid and carbon nusmber 4 of N-acetyl-D-glucosamine,
which in vivo, these two corbohydrates are polymerized teo 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. ¥Finally, glucanase, which may be
utilized to catalyze the breakdown of complex carbohydraates to glucans and the hydrolysis of
beta glucan to glucose, :

Enzyme Stabilizing Agents
Enzyme stabilizing agents which protect the enzyme from inactivation by chelating metal

impurities present in the chewable confectionery composition of the present invention may be
incorporated in the composition include ethylene diamines tetraacetic acid (EDTA) and sodium
gluconate at concentrations between 0.01 and 1% by weight, preferably between 0.1 and 0.5%
by weight. Agents stabilizing the enzyme against oxidati on include reducing agents such as
sodium bisulfite, metal gallates, potassium stannate, sodimim stannate, ammonium sulfate, 3,5,-
di-tert-butyl-4-hydroxytoluene (BHT), Vitamin E (ct, B,y forms) /Vitamin E acetate and
ascorbic acid. Potassium stannate is an enzyme stabilizirmg agent preferred for use in the
practice of the present invention. The reducing agent is peresent in the oral composition of the
present invention at a concentration between about 0.05 t-o about 1.5% by weight, preferably
between about 0.1 and about 0.75% by weight.

TABLETS
Plasticizing/Softening Agents
Plasticizing/softening agents suitable for use in the preparation of tablets in accordance with the

practice of this invention, include propylene glycol, glycerol, acetylated monoglyceride,
glycery! triacetate, glyceryl diacetate, lecithin, glycerin, aand mixtures thereof. In a preferred
embodiment of this invention, a combination of lecithin &and glycerin is used, generally in
amounts of about 0.5% to about 3.0% by weight, 0.1% tow about 1.0% lecithin and about 1.0%
to about 1.0% by weight glycerin by weight, based on thes weight of the total chewable tablet
composition.

Sweeteners
The sweetening agent ingredient used in the practice of tkne present invention inciude 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 inveration and are utilized in amounts of
about 25% to about 90% by weight preferably about 40%o to about 85% by weight

)
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Artificial sweeteners include as sodium or calciwum saccharin salts, cyclamate salts, such as
the sodium salt and the like, and the free acid formn of saccharin; dipeptide, based sweetening
agents such as L-aspartyl-L-phenyl-alanine methy 1 ester, dihydrochalcone; glycyrrhizin; and
the synthetic sweetener 3,6-dihydro-6-methyl-1, 1 ,2,3—0xathiazjn-4-one-2,2;dioxide,
particularly the potassium (Acesulfame-K), sodiuxm and calcium salts. Artificial sweeteners are
present in the chewable confectionery compositioms of the present invention at a concentration
of about 0.1 to about 1% by weight.

Preferred bulk sweeteners include Lycasin, a commercially available mixture of sorbitol,
malitol and high molecnlar weight dextrans disclosed in Re 26,969 and Isomalt, a sugar alcohol
of a disaccharide such as alpha-D-glucopyranosyl -1, 6-mannitol, its isomer, alpha, D-
glucopyranosyl-1, 6-sorbitol or a mixture thereof ~which is obtained by the hydrogenation of
palatinose which is converted from sucrose as a raw material with glycosyltransferase. A
preferred artificial sweetener is aspartame.

In a preferred embodiment of this invention, the sweetening agent used is a combination of an
artificial sweetener such as aspartame and acesulfame and the bulk swesteners such as Lycasin
and Isomalt, the artificial sweetener being present generally in amounts of about 0.05% to about
0.3% by weight and preferably about 0.18% to about 0.22% by weight and about 40% to about
60% by weight, preferably about 45% to about 55% by weight Lycasin and about 15% to about
35% by weight preferably about 20% to about 30% by weight Isomalt.

Flavoring Agents

One or more flavoring agents in liquid powder or encapsulated form are used in the chewable
composition of this invention. A variety of flavorrs known in the art may be used, including
essential oils, such as cinnamon, spearmint, peppemint, menthol, birch, anise wintergreen oil
and eucalyptus oil. Natural fruit flavors derived from the essence of fruits, such as apple, pear,
peach, strawberry, cherry, apricot, orange, waterrmelon, banana and the like; bean derived
flavors such as coffee, cocoa and the like; wine dlerived curacao zin and the like, and pungent
materials, such as affinin, pepper, mustard and thxe like. Flavoring agents are incorporated in
the chewable confectionery compositions at a comcentration of about 0.5 to about 5% by weight
and preferably about 1.0 to about 3.0% by weight.

Other Ingredients
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Calcium salts may be incorporated in the chewable compcsitions of the resent invention as
fillers and anticavity agents. Bxamples of the calcium sal®ts to be used in the present invention
ams the anticaries agent are, for example, calcium chloride, calcium nitrate, calcium sulfate,
Qjcalcium phosphate dihydrate, calcium carbonate, calciurm citrate, calcium hydrogen
poyrophosphate, calcium gluconate, calcium glycerophospinate, calcium hydroxide, calcium
oxide, calcmm silicate and the like, but pot limited theretc>. The calcium salt is present inthe
t_ablet or gum at a concentration of about 5 to about 20% >y weight and preferably 7 to 10% by
wveight. Alkaline agents such as sodium bicarbonate may be incorporated. in the chewable
—onfectionery composition of the present invention to pro-vide additional cleaning and breath
Freshening properties to the composition.

Chewin;{Gum

"The chewing gum of the present invention is preferably a sugarless chewing gum containing
t-he enzyme, as sugarless gums do not promote tooth decaZy. Chewing gum formulations in '
~wvhich the enzymes of the present invention may be incorpoorated are well known in the art and
Eypically contain, in addition to, a chewing gum base, one= or more plasticizing agents; at least
one sweetening agent and at least one flavoring agent.

&um base materials suitable for use in the practice of this invention are well known in the art
=and include natural or synthetic gum bases or mixtures theereof. Representative natural gums or
e=lastomers include chicle, natural rubber, jelutong, balata_, guttapercha, lechi caspi, sorva,
souitakay, crown gum, perillo, or mixtures thereof. Repressentative synthetic gurus or elastomers
finclude butadiene-styrene copolymers, polyisobutylene azd isobutylene-isoprene copolymers.

~The gum base is incorporated in the chewing gum produc=t at a concentration of about 10 to
=about 40% by weight and preferably about 20 to about 35 % by weight.

“Plasticizing/softening agents commonly used in chewing gum compositions are suitable for use
—jn this invention, including gelatin, waxes and mixtures tk1ereof in amounts of 0.1to0 5% by
~weight.

“The sweetening agent ingredient used in the practice of tinis invention may be selected from a
~wide range of materials. Bulk sweeteners include the sanme 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 zabout 40 to about 80 % by weight and
—preferably about 50 to about 75 % by weight. The artifici. al sweetener is present in the chewing

7
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gum composition of the present invention in amounts of about 0.1 to about 2% by oveight and
preferably about 0.3 to 1% by weight.

In addition to the ingrediénts listed above, the gum compositions may also include.

conventional additives such as colorants, flavoring agents and the like. For exampl_e, titanium
dioxide may be utilized as a colorant. A variety of flavors known in the art may be used,
including essential oils, such as cinnannon, spearmint, peppermint, menthol, birch, anise and the
like; natural fruit flavors derived from the essence of fruits, such as apple, pear, peasch,
strawberry, cherry, apricot, orange, watermelon, banana and the like; bean-derived —flavors, such
as coffee, cocoa and the like. Flavorin g agents are incorporated in the chewing gunmn
formulation at a concentration of about 0.5 to about 5 % by weight and preferably 1 to 3 % by
weight.

Method of Manufacture

The challenge in incorporating enzymes into the confectionary composition is maimtaining
enzymatic stability and activity during storage. Enzymes are quaternary proteins whose
structure, function, and stability are sensitive to chemical environment and processi—ng
parameters. Enzymes denature in harsh chemical environment and at high temperatiures.
Formulation and processing procedures are optimized at low moisture and low tempoerature for
both the enzyme chewable tablet and the enzyme gum to preserve enzymatic activit=y and in
vivo efficacy. '

The chewable composition of the present invention is made by any suitable process Wwhere the
protease enzyme is incorporated into thee solid base material such that no water or a limited
amount of ingredients that absorb water are used that would result in undesirable ammounts of
water being introduced into the composition during processing or storage. Further, at the time
the enzyme is introduced into ingrediemts used to prepare the chewable compositiona that the
temperature at the time of addition is less then about 80°C. Therefore, it is critical sto the
practice of the present invention that th.e composition contain less than 5% by weiglt water and
preferably less than 3% by weight waterr and that the temperature at which processirag of the
enzyme occurs be less than about 80°C . The presence in the composition of water im2 amounts
greater than 5% by weight or the use of temperatures in excess of 80°C will act to de=nature the
protease enzyme thereby substantially xeducing the efficacy of the enzyme in effectiing plaque
reduction on teeth.

One method for manufacturing the comaposition of the invention comprises first heanting the
base material to a temperature sufficiemt to drive off any water in the composition. ~ The base
8
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material is then cooled to a temperature at which the enzyn::ie and other temperature sensitive
ingredients such as plasticizers, other sweeteners are incorpyorated and mixed into, the base
material. '

Formulations, equipment and processing techniques have tween well developed in the art for
preparing and packaging chewing gum and chewable table®s and lozenges. As the enzyme is
subject to deterioration and inactivation under conditions smuch as high shear and elevated
temperatures, processing conditions are controlled during t-he time period that the enzymes are
admixed with the other ingredients of the formulation and converted into finished products so
that the temperature at the time of admixture does not excesed about 80°C for any extended
period of time. .

The tablets of the confectionary composition of the present invention are conventionally made
by grinding the ingredients once mixed and then compressing or molding the ingredients to
form a suitable means for the delivery of the enzyme. In or-der to produce tablets it is necessary
to have a free flowing material which has good self bindings properties and which will not stick
to the molding or compression equipment. '

An illustrative procedure for formulating the chewing gum composition is as follows: the gum
base is first melted in a heated kettle at 55°-65°C. One or more of the sweeteners are then
added to the gum base followed by one or more flavors, plassticizer. All ingredients are then
mixed for a sufficient period of time to ensure adequate disgpersion. The mixture is then
aHowed to cool and the enzyme is added and is cut into suit-able serving sizes.

In order to enhance shelf stability, in addition to the admix—ture used in the preparation of the
chewable product being substantially free of water, the finisshed product should be packaged in
a manner so as to minimize exposure to air and moisture.

The following Examples are illustrative of the present inveration, but it is understood that the
invention is not limited thereto.
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Example I A o )
Enzyme (papain) containing tablet and gum c-ompositions were prepared using conventiona_l
base ingredients as set forth in Tables I and IT below.

TABLEL
CHEWA.BLE TABLET

Ingredient Wt. %
Papam 0.5
Lycasin 75% 48.9
Isomalt 23.1
Hydrogenated vegetable oil : ' 8.7
Water 4.8
Gelatin (40% solution) 29
Starch coated dicalcium phosphate 8.7
Mono-diglyceride mixture 0.8
Lecithin 03
Aspartame 0.05
Aspartame K 0.05
Vanillin 0.05
Glycerin 0.1
Sodium bicarbonate 0.10
Mint flavor 0.19

The chewable tablet of Table I was prepared by boiling the Isomalt, Lycasin, water, fat, momo
and diglyceride mixture, glycerin, and lecithin to 267-268°F (131°C) after which glycerin w—as
added and the mixture and cooled to 140°F (6 0°C). Thereafler sodium bicarbonate, papain,
dicalcium phosphate and the remaining ingreclients were added. Thereafter the mixture coo led
to room temperature 72-77°F (23°C) was grouand into powder and compressed into a tablet
using a tablet press,

10
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TABLE 1L
' . CHEWING GUM
Imgredient Wt. %
(mum base 31.20
S orbitol 28.08
Mannitol 5.23
P_apain . 1.00
A cesulfame K 0.16
A gpartame 0.16
M enthol powder 1.00
L-iquid flaver 0.47
Issomalt PF 11.70
Issomalt DC 16.00
A_nticaking agents* 4,00
Favor 2.00

* Magnesiunn stearate, talc, silica gel.

Papain Enzywme Activity

Papain activi—ty was measured and monitored in the papain containing che=wable tablets and
chewing gums using the Protease Detection kit from Panvera Corp. The axctivity kit quantifies
protease actiwity using a fluorenscein thiocarbamoyl (FTC)-casein substraate. FTC-casein is
attacked by thne protease, breaking down casein into TC-peptides. The amyount of protease
activity is de®ermined by measuring the fluorescence expressed as relatives fluorescence units
(RFU). The fluorescence signal generated is proportioned to the level of mactivity of papain in
the tablet or ggum delivery system. For the purposes of comparison, chewaable tablets designated
"Tablet A" arad chewing gum designated "Chewing Gum B" were prepare=d in which papain was
not included Tin these cdmpositions. The papain activities of the chewable= tablet or Table I and
the chewing gzum of Table II are recorded in Tables II and IV below as ar~e the papain activities
of comparatite tablet and gum compositions.

TABLE I
Protease Activity
Chewable Tablet Fluorescence
Composition 4 Weeks (RFU) B Weeks (R¥U)
Table 1 29,000 30,000
A 2,000 2,000

11
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TABLEIV
Chewing Gam Fluorescence
Composition . " 4 Weeks (RFU)
Table Il . 38,000
B 1,5 00

The results recorded in Tables III and IV indicate that the emizyme activity in papain when
imcorporated in a chewable tablet or gum is retained over at least 2 4 week period.

In Vivo Plague Reduction Efficacy

"The chewable tablet of Table I was tested for plague reductiion at 2-and 5- hours after chewing
by human volunteers using plaque grown in vivo in an intram-oral retainer on hydroxyapatite
disks, Confocal microscopy was used to visualize and quantify the changes in plaque coverage
and piaque ultrastructure. Plaque removal was also measureed by conventional light microscopy
by staining the plaque before and after treatment with cryst=l violet indicator and measuring the
changes in color intensity. Image Pro Analysis Software waas used to perform the image
amnalysis and the quantitative measurements. The color intemsity was measured and used to
determine stain removal. The greater the intensity, the grea-ter the cleaning efficacy. These
results are shown in Table V below,
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TABLE V
Chewvable Tablet Plaque Reduction Efficacy

Average Cluster

Total Areza % Reduction from Ares
(Microns*22) Baseline (Microns”2) % Redtaction
Baselme 8031 -— 4.45 -—
2 hours 3537 59 20.10 63
5 hours 2959 .66 26.18 52

Confocal images were made of tthe plaque before treatment (baseline) and 2 and 5 hours  after
treating with the tablet. Qualitat-ively, images showed that there is less bacterial coveragze 2 and
5 hours after treatment in compa-Tison to baseline. Image analysis was used to quantify these
observations. The results record-ed in Table V indicated that the total plaque area, meas-ured by
pixel counting, was significantly~ reduced in comparison to baseline and 2 and 5 hours af-ter
treatment. Table V also shows tEnat the average cluster area of the plaque bacteria was
significantly reduced after treatnrment demonstrating the significant efficacy in reducing pelaque
without the aid of mechanical asssistance.

In a second study, the plaque bef-ore and after staining with crystat violet was viewed by
conventional light microscopy. I'mage analysis was used to determine the white intensits/
measured in pixels, the higher thes pixel number, the whiter the stain. The results from tiis
study are shown in Table V1. Th_e disks stained at baseline were more intensely colored ~(blue)
than the disks stained 2 hours aftesr treatment with the papain containing chewable tablet— The
disks were 47.3% whiter than basseline, indicating less staining and therefore, less plaque=.
Similar results were observed with the papain chewing gum of Table II as shown in Tabl e VII
below.
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TABLE VT -
Chewable Tablet Staining Removal i
(White Intensity)
* * * Improvement
Average from Baseline
aseline 125 100 [ 1125 -—-
Treatment 240 200 200 2133 47.3%
*Inventox's: 'What are these units.
TABLE VII
Chewing Gum Plaque Reduction Efficascy
Aver—age Cluster
Total Area % Reduction from Area
{Microns"2) Baseline (IVEKicrons”2) % Reduction
aseline 47,837 — nRT7 —
2 hours 38,137 16 2446 15
5 hours 27,267 52 1398 52
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Cl=aaims

What is claimed is:

1.

A chewable confectionery composition del-ivering to tooth surfaces a unit dose of a plaque
reducing enzyme the composition comprisiing a small but effective amount of an enzyme
which functions to disrupt or interfere withe plaque formation and adhesion to tooth surfaces
and a non-cariogenic sweetener, the enzymue being incorporated in the composition at a
temperature less than about 80°C.

The chewable confectionery composition ©f claim 1 wherein the enzyme is papain.

The chewable confectionery composition Of claim 1 wherein the composition is in the form
of a tablet.

The chewable confectionery composition Of claim 1 wherein the composition is a chewing
gum.

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

The chewable composition of claim 2 whesrein 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 alcobol of a disaccharide.

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

is present in the composition at 2 concentaration of about 25 to about 95% by weight.
as
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