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BACKGROUND OF THE INVENTION

1. Field of the Invention

The present irvention relates to a chewsble confectionary composition which reduces the
presence of demtal piaque from the chewing surfaces of teeth and more particulacly the
invention relates to a chewable confectionery composition which contains a small but effective
amount of a an enzyms effctive to disrupt or interfere with plaque formation and adhesion to
tooth surfaces.

2.  ThePrior Att :

Oral compositions such as toothpastes, gals and moufth washes are designed to loosen and
remove plague in conjunction with a regular toothbrushing regimen. Demntal plague is present
to some degres, in the form of a film, cn virtually all dental surfaces. It is a byproduct of
paicrobial grovwth, and comprises a dense microbial layer consisting of a mass of
microorganisms embedded in a polysaccharide matrix. Plague itself adheres firmly to dental
surfaces and is removed only with difficulty even through a rigorous brushing regimen.
Moreover, plaque rapidly reforms on the tooth surface after it is removed. Plaque may form on
any part of the tooth surface, and is found particularly at the gingival margin, in cracks in the
enamel , and on the surface of dental calculus. The problem associated with the formation of
plaque on the teeth lieg in the tendency of plaque to build up end eventually produce gingivitis,
periodontitis and other types of periodontal disease, as well as dental caries and dental calculus.

Plaque formation is an ongoing process. Although vatious oral care products are available to
control plague formation such as toothpastes and mouth rinss, 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 thess toothpaste and mouth ringe 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 moat
needed, e.g., after meals and snacks. Thma food deposits which build up as a result of eating
throughout the day are left in the oral cavity for long periods of time thersby promoting
microbial growth and formation of plaque on tooth surfaces.
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It is known 1o the art to incorporste antimicrobial agents in oral compositions wherein
agents dostroy or inbibit aral bacteria responsible for plaque formation. Other agenis are also
incarporated in the oral coraposition to reduce plaque formation on teeth. For exarple, it is
known to incorporato enzymes such as proteases and carbohydrases in oral compositions,
which enzymes disrupt or interfere with plaque formation snd bacterial adhesion to tooth
surfaces. .

Chewable teblets and gums have been used as vehicles for introducing varicus chemical agerds
mmoﬂ:mmnhthngmzymmchumlymemzym(us474036s)mm
snnhuglnmmdmmdh@pemnduemzymn([ﬁ4564.519)

A critical requirement, however, for these compositions is that they are stable and have a long -~
sholf-lifs, which requirement has limited the use of these compositions because nommally, the
active agents incorporated in these compogitions that provide aral care benefits such as plaque
reduction are not stable under ambient conditions of hnmidity and temperature and as a result
the agents quickly became degraded to concentrations of limited efficacy and particularly,
enzymes which denature during the mammfacturing process.

In view of the inconvenience of uaing toothpaste and mouth rinse products when away from
home, the art is seeking portable products in the form of chewable confections such as tablets
and gums which can be used throughout the day, particnlarly after eating, and which provide
antiplaque benefits comparable to those obtained by regular brushing with a toothpaste or nse
of a mouthrinse.

SUMMARY OF THE INVENTION

In accordance with the presant invention, there is provided a chewable confectionery
compoaition such as a chewable tablet or gum comprised of a small but effective amount of a
plaque reducing enzyme, a non-cariogenic sweetener and optionally a plasticizing/softening
agent,

Due to the inherent nature of the chewsble tablet or gum product, prolonged contact with the
tooth surfaces is achicved when the product is chewed, foraring a paste with saliva containing
the enzyme which coats the tooth surfaces. The dalivery of the enzyme in & chewsble tablet or
gum form insures that an adequate dosage of the antiplaque enzyme is deliverable whan the
product is chewed by the user. The chewabie confectionery composition of the present

2
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‘When the chewable confectionery composition of the present invention is placed within the
mouth and chewed, an effective antiplaque amount of the enzyme is released from the
composition into the saliva where it can reach the surface of the testh to prevent further plaque
accumulation. The tabiet or gum of the present invention is formed 50 as to release the enzyme
over a period of 0.5 to 2 minutes. Congistent daily use of the chewable tablets or gums of the
prosent invention will then obtain maximun plaque reduction fram the teeth of the consumer.

The term "chowable confictionery composition® as used herein includes within its msaning
chewing gum, and chewable and orally soluble tablets, troches and lozemges.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

The composition of the present invention as stated is a chewable product which reduces plague
and conteing as the active ingredient, a proteese enzyme. The product is preferably sugariess.

A representative chewable antiplaque tablet in accordance with the practice of this invention
contains about 0.1 to 3% by weight of an enzyme, 0.5 to 5% by weight of a combination
plasticizing/softening ingredient and ahout 50 to about 90% by weight of 2 non-cariogesic
sweotener. In addition to the imgredients discnssed above for tablets, chowable gum
compositions will contain 10 to 40%6 by weight of a gum base.

As water promotes the denaturization of the papain enzyme, the presence of water in the
chewable confectionery product of the present invention should be at relatively low
concentrations in order to impart maximnm stability and shelf life to the chewable. For flus
purpose, it has been found essential to limit the total smount of water present in the chewable
product to no more than 5% by weight.

Enzymes

The enzymes usefull 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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nstural fruit products. The proteolytic enzymes are obtained from natnral sources or by the
action of microorgmiams having a nitrogen source and a carbon source. Examples of
proteolylic euzymes usefu] in the practice of the present inventiom include the naturally
occuring enzymes papsin (from papays), bromelain (from pineapple), as well as serine
proteases such as chymotrypsin. Additions! enzymes include ficin and alcalase. Papain is &
Mmp&dhmhhmﬁudhmﬁhﬁmﬂmmﬂhﬁum
activity of 150 to 939 MCU per milligram as detarmined by the Milk Clot Assay Test of the
Biddle Sxwyer 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 weight and preforshly about 0.2 to about 2% by weight.

Enzymes which may beneficially be used in combination with the proteolytic enzymes and
gincoamylase enzymes inclunde carbohydrases such as glucoamylase, aipha-amylase, beta-
amylase, , tannase and Lipases such as plant lipase, gastric lipase and pancreatic lipase.

Giucoamylase is a saccherifying glucoanylase of Aspergiullus niger arigin cultivated by
fermentation. This enzyme can kydrolyzs both the alpha-D-1,6 glucosidic branch points and
the alpha-1,4 glucosidic bonds of glucosyl oligosaccharides. Additional carbohydrases usaful
in accordence with this invention are alpha and beta-amylase, dextranase and mntanase.
Glucoamylase is a prefixred enzyms and is incorporated in the oral composition of the present
invention at 8 concentration of sbout 0.001 to 2% by weight and prafirably sbout 0.01 to
0.55% by weight. :

_The lipase enzyme is dezived from a select strain of Aspergillus niger, exhibiting random
cleaving of the 1,3 positions of fats and oils. The enzyme has maximum lipolytic activity st pH
5.0 to 7.0 when assayed with olive cil. The anzyme has a measured activity of 120,000 lipass
units per gram. The lipase mey be included in the dentifrice composition at a concentration of
about 0.010 to about 5.0% by weight and preferably sbhout 0.02 to about 0.10 % by weight.

The presence of tanmase enzyme can be further beneficial in facilitating the breakdown of
allianceus and are usefil in the hydrolyzis of tannins, known to discolor the tooth surface.

Other guitable enzymes which can comprise the present invention inclunde lysozyme, derived

from egg white, which contains a gingle polypeptide chain crosslinked by four disulfide bonds

having a molecular weight of 14,600 daltons. The enzyme can exhibit antibacteria] properties
4
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by facilitating the hydrolysis of bacterial cell walls cleaving the glycosidic
carbon number 1 of N-acetyhnuramic acid and carbon mmnber 4 of N-scetyl-
which in vivo, these two carbohydrates are polymerized to form the cell wall polyssccharide.
Additionally, pectinase, n enzyme that is present in most plants facilitates the hydrolyzis of the
polysaccharide pectin into sugars and galachmonic acid. Finally, glucanase, which may be
utilized to catalyze the breakdown of complex carbohydrates to glucans and the hydrolysis of
beta ghican to ghucose. '

Enzyme Stabilizing Agents '

Enzyms stabilizing agents which protect the enzyme from inactivation by chelating metal
impurities present in the chewable confectionery compogition of the present invention may be
incorporated in the composition include eflrylene diamine tetrascetic acid (EDTA) and sodium
ghwconate at concentrations between 0.01 and 1% by weight, prefarably between 0.1 and 0.5%
by weight. Agenis stabilizing the enzyme against oxidation include reducing agents such as
sodium bisulfite, metal gallates, potassium stannate, sodium starmate, stmmonium sulfate, 3,5,-
di-tert-butyl-4-hydroxyioluens (BHT), Vitamin B (a, B.y, forms) /Vitamin E acetate and
ascarbic acid. Potsssimm starmate is an enzyme stabilizing agent preferred for use in the
practice of the present invention. The reducing agent is present in the aral composition of the
present invention at a concentration between about 0.05 to 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 nse in the preparation of tablets in accordance with the
practice of this invention, include propylene glycol, glycerol, acetylated manoglyceride,
glycearyl trincetate, gtyceryl diacetate, lecithin, glycarin, and mixtures theroof In a prefemred
embodiment of this invention, a combination of lecithin and glycerin is vsed, generally in
amounts of about 0.5% to about 3.0% by weight, 0.1% to about 1.0% lecithin and about 1.0%
to about 1.0% by weight glycerin by weight, based on the weight of the total chewable tablet
composition.

Sweeteners
The sweetening agent ingredient used in the practice of the present invention inclnde bulk
sweetaners snch 28 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

5
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Artificial sweeteners includo as sodinm or calciam saccharin salts, I:Enmhu
the sodiom salt and the like, and the free acid form of saccharin; dipeptide based

agenis such as 1-aspartyl-L-phenyl-alanine methyl ester, dlhydrochﬂma.glycyrﬂnm.md
the synthetic sweetener 3,6-dihydro-6-methyi-1, 1.2,3-unﬂmm-4-om-2,2-dlonde,
particularly the potaasivm (Acesulfime-K), sodium and calcimn salts. Artificial sweeteners are
present in the chewable confectionery compositions of the presont invention at a concentration
of about 0.1 to about 1% by weight.

Preferred bulk sweetensrs include Lycasin, a commencially available mixhrre of sarbitol,
malitol end high molecular weight dexirans disclosed in Re 26,969 and Isomalt, 2 sugar alcobol
of a disaocharide such as alpha-D-glncopyranosyl-1, 6-mannitol, its isomer, alpha, D-
ghicopyranosyi-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 glycosyliransferase. A
preferred artificial sweotener is aspartame. )

In a preferred embodiment of this invention, the sweetening agent used is a combination of an
artificial sweetener such as aspartame and acesulfarne and the bulk sweeteners such as Lycasin
and Isomalt, the artificial swestener being present generally in amounts of about 0.05% to about
0.3% by weight and preferably abont 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 sbout
35% by weight preferably about 20% to about 30% by weight Isomalt.

Fiavoring Agents

One or more flavoring agents in liquid powder or encapsulated form are used in the chewable
composition of this invention. A variety of flavors known in the art may be used, including
easantial oils, such as cinnamon, spearmint, peppermint, menthol, birch, amise wintergreen oil
and eucalyptus oil. Naturs] fruit flavors derived from the essemce of fruits, such as apple, pear,
peach, strawberry, charry, apricot, orange, watermelon, banana angd the like; besn derived
flavors such as coffee, cocos and the like; wine derived curacao zin and the like, and pungent
materials, such as affinin, pepper, mustard and the like. Flavoring sgents ave 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

Q
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onde,c'ilum‘ﬁhubmdﬂn‘lih.‘butnothmbdthﬂdn The calcium salt is present in the -
"tablet orgitinest'a’ concentration of shout 5 to about 20% by weight and prefarably 7 to 10% by
weight. Alkaline agents such-as sodium bicarbonate may be incorparated.in the chewsble
confectionery composition of the present invention to provide additional cleaning and breath
freshening properties to the composition.

Chewing Gum
Thed:nwmggnmofﬁeprumtmvmhmupmfamblyamgﬁmnhwmggmmﬁnmg
ﬂ:emzyme..usuwlnumdonotprmotemthdmy Chowing gum formulations in
which the enzymes of the present invention may be incorporated are well known in the art and
typically contain, in addition to, a chewing gwmn base, ope or mare plasticizing agents; at lcast
oneswminsagmtmdatlnstoneﬂavoringagm

?mbnemﬂmﬂumhbleﬁrmmﬂwmnfthumvmmwanhmmmm

snd inclnde nataral or synthetic gum bases or mixtores thereof Representative natoral gums or
olastomers include chicle, natnral rubber, jehitong, balats, guttapercha, lechi caspi, sorva, '
guitakay, crown gum, perillo, or mixtures thereof Representstive synthetic gums ar elastomers

The gum base is incorparated in the chewing gom product at a concentration of about 10 to
about 40% by weight and prefierably about 20 to about 35% by weight.

Plasticizing/softening agents commonly used in chewing gum compositions are suitable for use
in this invention, inclading gelstm, waxes and mixtures thereof in amounts of 0.1 to 5% by
woight.

The sweeteming agent ingredient used in the practice of this invention may be selected from a
wide range of materials. Bulk sweetenars include the same sweetenars used for the preparstion
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
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gum composition of the present invention in smounts of sbout 0.1 to about 2% by wegh{ and
prefecsbly about 0.3 to 1% by weight.

In addition to the ingredients listed above, the gam campositions may also include
conventional additives such as colorants, flavoring agents and the like. For example, titanium
dioxide may be utilized as a colorant. A variety of fiavors known in the art may be used,
like; natural fruit flavors derived from the essence of fruits, such as apple, pear, peach,
strawberry, cherry, apricot, orange, watermelon, banana and the like; bean-derived flavars, such
as coffee, cocoa and the like. Flavoring agents are incorporated in the chewing gum
formmulation at a concentration of about 0.5 to about 5 % by weight and preferably 1 to 3 % by
o .

Method of Manufactare

The challenge in incorporating enzymes into the confiectionary composition is maintaining
enzymatic stability and activity during storage. Enzymes are quatemnary proteins whose
parameters. Bnzymes denature in harsh chemical environment and at high texnperatures.
Formulation and processing procedures are optimized at low moisture and low tempemature for
both the enzyme chewsble tablet and the enzyme gom to preserve enzymatic activity and in
vivo efficacy.

The chewable composition of the present invertion is made by amy suitable process where the
protease enzyme is incorporated into the solid base material such that no water or a limited
amotmt of ingredients that aheorb water are used that would result in undesirable amounts of
water being introduced into the composition during processing or storage. Further, at the time
the enzyme is introduced into ingredients used to prepare the chewnble composition that the
temperature at the time of addition is less then about 80°C. Therefors, it is critical to the
practice of the present invention that the composition contain leas than 5% by weight water and
preferably leas than 3% by weight water and that the temperature at which 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 enzyms in effecting plaque
rednction on teeth.

One method for marmfacturing the composition of the invention comprises first hoating the
base material to a temperature sufficient to drive off any water in the compozition. The base
8
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ingredients such as plasticizers, other swectenars are incarporated and mixed into the bage

Formulations, equipment and processing techniques have been well developed in the art for
preparirg and packaging chewing gum and chewable tablets and lozenges. As the enzyme is
Mﬁmmmmmmmﬁhmnchuhghmmm
temperatures, mwn&ummmudﬁmgtheumepmodﬂlnﬁemzymum
admixed- with the other ingredients of the foromiation and converted into finishad products so
that the temperature at the time of admixture does not exceed about 80°C for any extended

period of time,

The tabjets of the confiectionary composition of the present invention are conventionally made
by grinding the ingredienis once mixed and then compressing ar molding the ingredients to
form a suitsble means for the delivery of the enzyme. In arder to prodnce tablets it is nacessary
to have a free flowing material which has good self binding properties and which will not stick
to the molding or compression equipment

" An illustrative procedure fior formulating the chewing gum composition is as follows: the gum
" base is first meltod in 2 heated kettle st 55°-65°C. One or mare of the sweeteners are then
added to the gum base followed by one or more flavors, plasticizer. All ingredients are then
mixed for a sufficient period of time to ensure adequate dispersion. The mixtnre is then
alowed to cool and the enzyme is added and is cut into suitable sexving sizes.

In order to enhsmce shelf stability, in addition to the admixture used in the preparation of the
chewable product being substantially free of water, thcﬁmahedpmductshnuldbepanhgedm
& manner 80 &8 t0 minfimize exposure to air and moisture.

The following Examples are illustrative of the present invention, but it is undarstood that the
invention is not limited thareto.
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Example I
Enzyme (papain) containing tablet and gum compositions were prepared uging
base ingredients as st forth in Tables I and II below.

TARLET
CHEWARLE TABLET
Ingredient Wt %
T -7

Lycazin 75% 489
Isamalt 23.1
Hydrogenated vogstahle oil : ) 8.7
Water 4.8
Golatin (40% solntion) 29
Starch coaied dicalsiom phosphate 3.7
Mono-diglycarides mixtare 0.8
Leciihin 03
Agparteme 0.05
Asparteme K 0.05
Venillin 0.05
Glycerin 0.1
Sodium bicerbonate 0.10
Mint flavor 0.19

The chewable tablet of Table I was prepared by boiling the Isomalt, Lycasin, water, fat, mono
and diglyceride mixiure, glycerin, and lecithin to 267-268°F (131°C) after which glycerin was
added snd the mixture and cooled to 140°F (60°C). Thereafter sodium bicarbonate, papain,
to roam temperature 72-77°F (23°C) was ground into powder and compressed into a tablet
using a tablet press. :

10
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TABLE T
. CHEWING GUM
Ingredient Wt %
" Gum Dase ~31.20
Sorhitol 28.08
Mammiinl 523
Papain . 1.00
Acesulfarng K 0.16
Aspartame Q.16
Menfhol powdar 1.00
Liquid flavor 0.47
Isomalt PF 11.70
Isowmalt DC 16.00
Anticaking agenis® 4.00
Flavar 2.00
Papain Enzvme Actlvity .

Papain activity was measured and monitared in the papain containing chewable tablets and
chewing gums nsaing the Protease Detection kit from Panvera Carp. The activity kit quantifies
protease activity using a filuorenscein thiocarbamoyl (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 flucrescence expressed as relative finorescence umits
(RFU). The fluorescence signal gensrated is proportioned to the level of activity of papain in
the tablet or gum delivery system. For the purposes of comparison, chewable tablets degignated
*Tablet A” and chewing gum designated "Chewing Gum B" were prepared in which papain was
not incladed in these compositions. The papain activities of the chewable tablet or Table I and
the chewing gum of Table II are recorded in Tsbles III and IV below as are the papain activitics
of comparative tablet and gum compositions.

TAREIT
Protease Activity
Cheowable Tablst Fluorescence
Composition 4 Weels (RFU) 8 Weeks (R¥U)
~Table 29,000 SO,000
A 2,000 2,000

11
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TARIEIV
Chewing Gum Finoresconce
Composition " 4 Weelkn (RFU)
“Tebls I¥ B
B 1,500

The results recorded in Tables IIl snd IV indicats that the enzyme activity in papain when
incorporated in a chewable tablet or gum is retained over at least 8 4 woek period.

In Vivo Plague Reduction Efficacy
Tho chowahle tablet of Table I was tested for plaque reduction at 2-and 5- hours afier chewing

by Inmnan vohmteers using plaque grown in vivo in an intra-omal retainer an kydroxyspatite
diskn. Confocal microscopy was used to visualize and quantify the changes in plaque coverage
by staining the plaque before and after trestment with crystal violet indicator and measuring the
changes in color intensity. Image Pro Analysis Sofiware was used to pecform the image
analyaig and the quantitative meesurements. The color intensity was measnred and used to
determine stain ramoval. The greater the intensity, the greater the cleaning efficacy. These
results are shown in Table V below, )

12
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Chewahle Tablet Plaque Beduction. Effieacy

A Clnster
Total Ares % Reduction firom
(Microns*2) Baseline (Mlerons*2) % Raduction
; p B~ v . S—— |
2houns 3537 59 20.10 6
15houm” | 2959 66 26.18 52

Confocal images were made of the plaque before treatment (baseline) and 2 and 5 hours afiar
Inmswxﬂlthetablu. Qualitatively, images showed that there is less bacterial coverage 2 and
Shom:ﬂn'uuunmtmenmpmmmhuohm. Jmage analyzis was used to quantify these
obscrvations. The rogults recorded in Table V indicated that the total plaque area, measured by
pixel counting, was gignificantly reduced in comparison to baseline and 2 and 5 hours after
treztment. Table V also shows that the average cluster area of the plaque bacteria was

without the gid of mechemical assistance.

In & second study, the plaque before and after staiming with crystal violet was viewed by
conventional light microscopy. Image analymis was used to determine the white intemsity
measured in pixels, the higher the pixel numbez, the whiter the stain. The results from this
study are shown in Table V1. The disks stained at baseline wers more intengely colored (blue)
disks were 47.3% whiter than basgeline, indicating less staining and therefore, loss plaque.
Similar results were observed with the papain chewing gum of Table II as shown in Table VII
below.

13
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/Z/X
“TARLEVI -
(White Intenally)
L ] - w w
A from Baseline
"Haschne v ] (e — 1 =
Treatmant 240 200 200 2133 47.3%
"Inventors: What are these unitz.
~—TANLEVI
Chewing Gum Plague Reduction Efficacy
A Cluster

* | 2 hours 38,137 16 2446 15
5 hours 21,267 52 1398 32
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‘What is claimed is:

1.

A chewsble confectionery composition delivering to tooth surfaces a unit dose of a plaque
reducing enzyme the composition comprising & amall but effective amount of an enzyme
which fimctions to disrupt or interfere with plague formation and adbesion 1o tooth surfaces
and a non-cariogenic sweetener, the enzyme being incorporated in the composition at a
tsmperature less than abount 80°C.

The chowsble confectionery composition of claim 1 wherein the enzyme is papain.

The chewable confectionery composition of claim 1 wherain the composition is in the form

. of atablet.

The chewable confectionery composition of ciaim 1 wherein the composition is a chewing
gum.

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

The chewable composition of claim 2 wherein the composition contains the enzyme papain
ltacamq:mﬁonofabomo.l 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 swestsner
is an axtificial sweetener.

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

»  10. 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.
15
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As. 1

COMPOSICION DENTAL ANTIPLACA MASTICABLE DE
CONFITERIA

ANTECEDENTES DE LA INVENCION

1, Campo de ]a Invencién
La presente invencién se refiere a una composicién masticable. de

confiteria que reduce la presencia de placa dental sobre las superficies de
masticacién de los dientes, y la invencién se refiere més particularmente a
una composicién masticable de confiterfla que contiene una cantidad,
pequefia pero efectiva, de una enzima que es efectiva para interrumpir y/o
interferir en, la formacién de la placa y la adherencia de la misma a las

superficies dentales.
2.  Arte Anterlor

Las composiciones orales tales como las pastas dentaleé, geles y
colutorios, tienen por objetivo aflojar y remover la placa en conjuncién con
un régimen regular de cepillado ci-e los dientes. La placa dental se halla
presente en algun grado, en forma de una pelicula, sobre virtualmente la
totalidad de las superficies dentales. Es un producto secundario del
desarrollo microbiano, y comprende una densa capa microbiana consistente
en una masa de microorganismos embebidos en una matriz de
polisacéridos. La placa de por si se adhicre firmemente a las superficies
dentales y es removida con dificultad, ain mediante un riguroso régimen de
cepiliado. Méds ain, una vez removida, la placa vuelve a formarse
ripidamente sobre la superficie dental. La placa puede formarse ﬁobre

1
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cuailquier parte de la superficic de los dientes, y se la encuenira
particularmente en el margen gingival, en las fisuras en el esmalte, y sobre
la superficie de los céiculos dentales. El problema asociado con la
formacién de la placa sobre los dientes, consiste en la tendencia de la placa
a acumularse y a finalmente ocasionar una gingivitis, periodontitis y otros
tipos de enfermedades periodontales, como también caries dental y cilculos
dentales.

La formacién de la placa es un proceso pro.gresivo. Si bien se
dispone de diversos productos de higiene oral para controlar la formulacién
de la placa, tales como pastas dentifricas y enjuagues bucales (colutorios),
la desventaja de estos productos es que para que estas preparaciones surtan
efecto se dispone de tan sélo un intervalo de tiempo muy breve durante el
cual los dientes son sometidos a cepillado o 1a boca estd siendo enjuagada.
Otra de las desventajas de estas productos - pastas dentifricas y colutorios-
©8 que por lo general su utilizacién es-poco-frecuente, s decir, la mayoria
| de los productos de higiene dental son utilizados una vez o tal vez dos
veces, por dia, y raramente cuando més se los necesita, por ejemplo
después de las comidas y bocadillos. Por lo tanto los depésitos alimenticios
que se acumulan como el resultado de las ingestas a lo largo del dia quedan
én la cavidad oral durante prolongados intervalos de tiempo, con lo cual
promueven el desarrollo microbiano y la formacién de la placa sobre la
superficie de los dientes.

En el arte es conocida la inclusidn de agentes antimicrobianos en las
composiciones orales, mediante lo cual dichos agentes destruyen o inhiben
las bacterias orales causantes de la formacién de la placa. En la

2
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composicién oral timbién se incluyen otros agentes para reducir la
formacién de la placa sobre los dientes. Por ejemplo, es conocida la
inclusibn de enzimas tales como proteasas y carbohidrasas en las
composiciones orales, las cuales enzimas interrumpen, o interfieren con, la
formacién de 1a placa y la adherencia de las bacterias a las superficies de
los dientes.

Se han utilizado tabletas y gomas masticables como vehiculos para
introducir diversos agentes quimicos sobre la superficie de los dientes, y
dichas tabletas y gomas masticables incluyen enzimas tales como las
enzimas amilasas (US 4,740,368), oxidoreductasas tales como la glucosa
oxidasa y las enzimas lactoperoxidasas (US 4,56‘},5 19).

Sin embargo, un requisito critico para estas composiciones es que
han de ser estables y tener una prolongada vida de espera en los estantes, el
cual requisito ha limitado la utilizacién de estas composiciones ya que
normalmente los agentes activos incorporados -en dichas composiciones
que proveen beneficios orales tales como la reduccién de la placa, no son
estables bajo condiciones ambientes de humedad y temperatura, por lo que
dichos agentes se degradan ripidamente hasta quedar reducidos a
concentraciones de limitada eficacia y en particular, las enzimas que se
&egmdan durante el proceso de la manufactura.

Dada la incomodidad de utilizar productos -pasta dentifrica y
colutorios- cuando uno estd lejos de casa, en el arte se estd tratand de
obtener productos portétiles en forma de confites masticables tales como

tabletas y gomas que puedan ser utilizados a lo largo del dia,

. particularmente después de las comidas, y que provean beneficios antiplaca

3
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que scan comparables con los obtenidos mediante el cepillado regular con
una pasta dentifrica c; mediante el uso de un enjuague bucal.
INTESIS DE LA INVENCION

De acuerdo con la presente invencién se provee una composicién
masticable de confiterfa tal como una tableta o goma masticables, que
comprende una cantidad, pequefia pero efectiva, de una enzima reductora
de la placa, un endulzante no caridgeno y opcionalmente un agente
plastificante/ablandador.

Debido a la naturaleza inherente del producto- tableta o goma
masticables, se logra un prolongado contacto con las superficies dentales
cuando el producto es mascado, forméndose junto con la saliva una pasta
que contiene la enzima y que recubre las superficies de los dientes. La
administracién de la enzima en forma de una tableta o goma masticables
asegura que es posible administrar una dosis adecuada de la enzima
" antiplaca cuando el producto- es mascado por ¢l usuario.-La conmesicién
masticable de confiteria de la presente invencién es portétil y puede ser
envasada y guardada en el bolsillo o cartera del usuario/a para ser
consumida en cualquier momento o lugar.

Cuando la composicién masticable de confiterla de la presente
i.nvencién es colocada en la boca y mascada, es liberada una cantidad
antiplaca efectiva de la enzima desde la composicién hacia la saliva,
mediante la cual puede llegar a ponerse en contacto con la superficie de los
dientes de manera de impedir una mayor acumulacién de la placa. La
tableta o goma de la presente invencidén estd formada de manera de liberar

la enzima a lo largo de un periodo de 0,5 a 2 minutos. El uso diario

4



- ®.-

® - . @ oA\

constante de las tabletas o gomas, masticables, de la presente invencién
tendré por lo tanto como resultado una méxima reduccién de la placade1 s
dientes del consumidor.

Tal como se la utiliza en la presente, el significado de la expresién
“composicién masticable de confiteria” incluye la goma de mascar; y las
tabletas, comprimidos y pastillas masticables y solubles en la cavidad oral.

DES ION D FORMAS DE IZACION PREFERID

Tal como se enuncia, la composicién de 1a presente invencién es un

producto masticable que reduce la placa y que contiene a tftulo de
ingrediente activo una enzima proteasa. Es preferible que el producto r;o
tenga aziicar.

De acuerdo con la prictica de la presente invencién, una tableta
antiplaca masticable representativa contiene aproximadamente 0,1 a 3% en
peso de una enzima, 0,5 a 5% en peso de una combinacién de ingredientes
plastificantes/ablandadores -y apreximadamente -50 a- aproximadamente
90% en peso de un endulzante no cariégeno. Ademés de los ingredientes
anteriormente mencionados para las tabletas, contendri.n las composiciones
de goma masticable de 10 a 40% en peso de una goma a titulo de base.

Dado que el agua promueve la desnaturalizacién de la enzima
1-)apalna, deberfa la presencia de agua en el producto de confiteria
masticable de la presente invencién reducirse a concentraciones
relativamente bajas a efectos de impartir al producto masticable una
méxima estabilidad y vida de espera en los estantes. A tal efecto, se ha

descubierto que es esencial limitar la méxima cantidad de agua presente en

el producto masticable, a no mis del 5% en peso.
5
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Las enzimas o

Las enzimas itiles en la prictica de la presente invencién incluyen
las carbohidrasas tales como la glucoarmilasa y las enzimas extraidas de los
productos frutales naturales tales como las proteasas que descomponen o
hidrolizan las protefnas. i

Las enzimas proteasas tiles en la prictica de la presente invencién
incluyen aquellas extraidas de los productos frutales naturales. Las enzimas
proteoliticas son obtenidas de fuentes naturales o mediante la accién de
microorganismos que tienen una fuente de nitrdgeno y una fuente de
carbono. Los ejemplos de enzimas proteoliticas utiles en la prictica de la
presente invencién incluyen las siguientes enzimas que se presentan en la
naturaleza: la papaina (de la papaya), la bromelaina (del anani), como
también Jas serina proteasas tales como la quimotripsina. Las enzimis

- adicionales incluyen la ficina y la alcalase. La papaina es una enzima

proteasa preferida para-ser utilizada en la prictica de la-presente invencién,
teniendo 1a papaina una actividad de 150 a 939 MCU por miligramo,
medida mediante ¢l Ensayo del Codgulo de Leche (Milk Clot Assay Test)
del Biddle Sawyer Group (ver: J. Biol. Chem. Vol. 121, Pégs. 737 — 745).
Las enzimas proteasas son incluidas en las composiciones de la presente
i.nvmci(m con una concentracibn de aproximadamente 0,1 a
aproximadamente 3% en peso, y preferentemente de aproximadamente 0,2
a aproximadamente 2% en peso.

Las enzimas que pueden ser utilizadas beneﬁciosamtmte en
combinacién con las enzimas proteoliticas y con las enzimas glucoamilasa
incluyen las carbohidrases tales como la glucoamilasa, alfa-amilasa, beta-

6
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amilasa, tanasa y las lipasas tales como la lipasa de las plantas, lipasa
géstrica y lipasa pancreética. :

La glucoamilasa es una glucoamilasa sacarificante originada por el
Aspergillus niger cultivado por fermentacién. Esta enzima puede hidrolizar
tanto los puntos de ramificacién alfa-D-1,6-gluc6sidos como los enlaces
alfa-1,4-glucésidos de los glucosil oligosacéridos. Entre las carbohidrasas
adicionales itiles de acuerdo con la presente invencién se encuentran la
alfa y beta -amilasa, dextranasa y mutanasa. La glucoamilasa es una enzima
preferida, y ¢s incorporada en la composicién oral de la presente invencién
con una concentraciébn de aproximadamente 0,001 a 2% en peso, y
preferentemente de aproximadamente 0,01 a 0,55% en peso.

La enzima lipasa es derivada de una cepa seleccionada de
Aspergillus Niger, que presenta un desdoblamiento aleatorio de las 1,3
posiciones de grasas y aceites. La epzima tiene una actividad lipolitica bajo
un pH de 5,0 a 7,0 al ser sometida a ensayo con aceite de oliva. La enzima
tiene una actividad medida de 120.000 unidades de lipasa por gramo. La
lipasa puede ser incluida en 1la con_nj:osicién dentifrica con una
concentracién de aproximadamente 0,010 a aproximadamente 5,0% en
peso, y preferentemente de aproiimadammte 0,02 a aproximadamente
6, 10% en peso.

La preseﬁcia de la enzima tanasa puede ser también beneficiosa para
facilitar la descomposicién de una mancha extrinseca. Las enzimas tanasa

han sido purificadas a partir del Aspergillus Niger y del Aspergillus

" allianceus, y son ttiles en la hidrdlisis de los taninos, de los cuales es

sabido que descolorean la superficie de los dientes.
7
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Entre las otras enzimas adecuadas que pueden estar incluidas en 1a
presente invencién se incluyen la lisozima, derivada de la albimina de
huevo, que contiene una tinica cadena de polipéptidos reticulados por
cuatro enlaces disulfuro que tienen un peso molecular de 14.600 dalton. La
enzima puede presentar propiedades antibacterianas por el hecho de
facilitar la hidrdlisis de las paredes de las células bacterianas que desdobla
el enlace glic6sido entre el dtomo de carbono mimero 1 del 4cido.N-
acetilmurdmico y el dtomo de carbono mimero 4 de la N-acetil-D-
glucosamina, por lo cual, in vivo, estos dos carbohidratos son
polimerizados de manera de formar el polisacérido de las paredes celulares.
Adicionalmente, ]a pectinasa, que es una enzima que se halla presente en la
mayoria de las plantas, facilita la hidrélisis del polisacdrido pectina en

~ forma de azicares y icido galactourénico. Finalmente, la glucanasa, que

puede ser utilizada para catalizar la descomposicién de los carbohidraios
complejos.en glucanos y 1a-hidrélisis de-beta-glucano de manera de obtener
glucosa.
Agentes Estabilizadores de iss Enzimas

Los agentes estabilizadores de enzimas que protegen la enzima
contra su desactivacién mediante la quelacion de las impurezas rnetﬂica's
imsentes en la c-omposicién masticable de confiteria de la presente
invencién, que pueden ser incluidos en la composicién, abarcan el EDTA
(ethylene diamine tetraacetic acid, dcido etilén diamina tetraacético) y el
gluconato de sodio con concentraciones entre 0,01 y 1% en peso,
preferentemente entre 0,1 y 0,5% en peso. Los agentes que estabilizan la
enzima contra su oxidacién incluyen agentes de reduccién tales como el



()

@ - /9(7{5

bisulfito de sodio, gallatos metélicos, estanato de potasio, estanato de
sodio, sulfato de amonio, 3,5-di-ter-butil-4-hidroxitolueno (BHT),
Vitamina E (las formas o, B8, )/ acetato de Vitamina E y dcido ascérbico.
El estanato de potasio es un agente estabilizante de las enzimas, preferido
para ser utilizado en la prictica de la presente invencién. El agente de
reduccion se halla presente en la composicién oral de la presente invencién
con una concentracién de aproximadamente 0,05 a aproximadamente 1,5%
cn peso, preferentemente entre aproximadamente 0,1 y aproximadamente
0,75% en peso.

TABLETAS

Agentes plastificantes/ablandadores
Los agentes plastificantes/ablandantes adecuados para ser utilizados

en la preparacién de las tabletas de acuerdo con la préctica de la presente
invencién incluyen el propilén glicol, glicerol, monoglicérido acetilad ,
triacetato de-glicerilo, diacetato de glicerilo, lecitina, glicerina, y mezclas
de los mismos. En una forma de realizacién preferida de la presente
invencidn, se utiliza una combinacién de lecitina y glicerina, generalmente
en cantidades de aproximadmﬁente 0,5% a aproximadamente 3,0% en peso,
de 0,1% a aproximadamente 1,0% de lecitina y de aproximadamente 1,0%
Q aproximadamente 1,0% en peso de glicerina, referido al peso de la
composicién total de la tableta masticable.
Endulzantes

El agente endulzante utilizado en la prictica de la presente invencién
incluye los endulzantes masivos tales como los polioles de 5 a 12 dtomos
de carbono sustituidos con de 5 a 9 grupos hidroxilo tales como los

9
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alcoholes de azicar que incluyen el xilitol, sorbitol, manitol. Los alcoholes
de aziicar proveen masa o textura a2 las composiciones masticables de la
presente invencidn, y son utilizados en cantidades de aproximadamente
25% a aproximadamente 90% en peso, preferentemente de
aproximadamente 40% a aproximadamente 85% en pes.:o.

Los endulzantes artificiales incluyen a titulo de sales sédicas o
célcicas de sacarina, sales de ciclamato tales como la sal s4dica y similares,
y la forma de écido libre de sacarina; agentes endulzantes basados en
dipéptidos tales como el metil éster de L-aspartil-L-fenil-alanina,
dihidrocalcona; glicirizina; y el endulzante sintético 3,6-dihidro-6-metil-
1,1,2,3-oxatiazin-4-ona-2,2-didxido, particularmente las sales de potasio
(Acesulfame-K), sédicas y célcicas. Los endulzantes artificiales se halan

presentes en las composiciones masticables de confiterfa de la presente

invencién con wuna concentracién de aproximadamente 0,1 a
aproximadamente 1% en peso.

Los endulzantes masivos preferidos incluyen el Lycasin, que es una
mezcla, disponible en el comercio de sorbitol, malitol y dextranos de
elevado peso molecular, revelada en el documento Re 26.969, y el Isomalt,
que es un alcochol de azicar de un disacdrido tal como el alfa-D-
lgluc_:opiranosil—l,G—nmnitol, su isomero, el alfa-D-glucopiranosil-1,6-
sorbitol, o una mezcla de los mismos que es obtenida mediante la
hidrogenacién de palatinosa que es convertida a partir de la sucrosa en
forma de un material bruto con glicosiltransferasa. El aspartamo es un
endulzante artificial preferido. ‘

En una forma de realizacién preferida de la présente invencién, el

10



.
-
—
<.¢ J.,I
]

® - @%@9

agente endulzante utilizado es una combinacién de un endulzante artificial
tal como aspartamo y acesulfamo y los endulzantes masivos tales como
Lycasin e Isomalt, hallindose el endulzante artificial por lo general
presentes en cantidades de aproximadamente 0,05% a aproximadamente
0,3% en peso y preferentemente entre aproximadamente 0,18% y
aproximadamente 0,22% en peso y aproximadamente 40% a
aproximadamente 60% en peso, preferentemente de aproximadamente 45%
8 ap-roximadamente 55% en peso de Lycasin, y aproximadamente 15% a
aproximadamente 35% en peso, preferentemente de aproximadamente 20%
a aproximadamente 30% en peso de Isomalt.
Agentes Saborizantes

En la composicién masticable de la presente invencién se utilizan
uno o més agentes saborizantes en forma liquida, de polvo o encapsulada.
Puede utilizarse una variedad de sabores conocidos en el arte, los cuales
incluyen los aceites esenciales-tales como la canela, menta verde, menta,
mentol, abedul, anfs, aceite de gualteria'y aceite de eucalipto; sabores
naturales de fruta derivados de la esencia de frutas tales como manzana,
pera, durazno, frutilla, cereza, albaricoque, naranja, sandia, banana, y
similares; los sabores derivados de porotos tales como café, cacao o
e.zimilares; el curacao zin derivado del vino, y similares; y los materiales

picantes tales como la afinina, pimienta, mostaza y similares. Los agentes

. saborizantes son incorporados en las composiciones masticables de

confiteria con wuna concentracibn de aproximadamente 0,5 a
aproximadamente 5% en peso, y preferentemente de aproximadamente 1,0
a aproximadamente 3,0% en peso.

1
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En las composiciones masticables de la presente invencion pueden
incorporarse sales de calcio a titulo de rellenos y agentes anticavidad. Los
ejemplos de sales de calcio a ser utilizadas en la preseﬁte invencioén a titulo
de agentes anticaries incluyen a titulo no limitativo por ejemplo el cloruro
de calcio, nitrato de calcio, sulfato de calcio, fosfato dicélcico dihidratado,
carbonato de calcio, hidrégeno pirofosfato de calcio, gluconato de calcio,
glicerofosfato de calcio, citrato de calcio, hidréxido de calcio, 6xido de
calcio, silicato de calcio y similares. La sal de calcio se halla presente en la
tableta o gomz con una concentracién de aproximadamente 5 a
aproximadamente 20% en peso, y preferentemente de 7 a 10% en peso. Los
agentes alcalinos tales como el bicarbonato de sodio pueden ser
incorporados en las composiciones masticables de confiteria de la presente
invencién a efectos de proveer a la composicién propiedades adicionales de
limpieza y refrescadoras del aliento.

Go e car

La goma de mascar de la presente invencion es preferentemente una
goma de mascar sin azlicar que contiene la enzima, ya que las gomas sin
_azﬁcar ni promueven la caries dental. Las formulaciones de goma de
mascar en las cuales pueden ser incorporadas las enzimas de la presente
invencidn, son bien conocidas en el arte y tipicamente contienen ademis d_e
la base- goma de mascar, uno o més agentes plastificantes, por 1o menos un
agente endulzante y por lo menos un agente saborizante.

Los materiales base-goma adecuados para ser utilizados en la
prictica de la presente invencién son bien conocidos en el arte, e incluyen

12
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las bases de gomas naturales y sintéticas, o mezclas de las mismas. Las
gomas o elastémeros naturales representativos incluyen el chicle, caucho
natural, jelutong, balata, gutapercha, lechi caspi, sorva, guttacay, goma de
corona, perillo, o mezclas de los mismos. Las gomas o elastomeros
sintéticos representativos incluyen los copolimeros de butadieno-estireno,
poliisobutileno y los copolimeros de isobutileno-isopreno.

La base de goma es incorporada en el producto-goma de mascar.en
una concentracién de aproximadamente 10 a aproximadamente 40% en
peso, y preferentemente de aproximadamente 20 a aproximadamente 35%
en peso.

Los agentes plastificantes/ablandantes comiinmente utilizados en las
composiciones de goma de mascar son adecuados para ser utilizados en la
presente invencién, e incluyen la gelatina, el agua y las mezclas de las
mismas, en cantidades de 0,1 a 5% en peso.

El ingrediente agente endulzante utilizado en la prictica de 1a
presente invencion pue;le ser scleccionado en una amplia gama de
materiales. Los endulzantes masivos incluyen los mismos endulzantes
utilizados para la preparacién de tabletas masticables que para los
gndulzantes artificiales. El endulzante masivo se halla presente en la
composicién de goma de mascar de la presente invencién en cantidades de
. aproximadamente 40 a aproximadamente 80% en peso, y preferentemente
de aproximadamente 50 a 75% en peso. El endulzante artificial se halla
presente en Ia composiciones de goma de mascar de la presente invencién
en cantidades de aproximadamente 0,1 a aproximadamente 2% en peso, y
preferentemente de aproximadamente 0,3 a 1% en peso.

13
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Ademis de los ingredientes anteriormente mencionados, las
composiciones de goma también pueden incluir aditivos convencionales
tales como colorantes, agentes saborizantes y similares. Por ejemplo, a
titulo de colorante puede utilizarse el diéxido de titanio. Puede utilizarse
una variedad de sabores conocidos en ei arte, que incluyen los aceites
esenciales tales como la canela, menta verde, menta, mentol, abedul, anfs y
similares; los sabores naturales de fruta derivados de la esencia de frutas
tales como manzana, pera, durazno, frutilla, cereza, albaricoque, naranja,
sandia, banana, y similares; los sabores derivados de porotos tales como el
café, cacao y similares. Los agentes saborizantes son incorporados en la
" formulacién de la goma de mascar con un concentracién de
aproximadamente 0,5 a aproximadamente 5% en peso, y preferentemente
de aproximadamente 1,0 a aproximadamente 3,0% en peso.
Método de Mapufactura

- -El desaflo -de 1a--inclusién de las enzimas en-la composicién de
conﬁterla, consistc en mantener la estabilidad y actividad enzimiticas
durante el almacenamiento. Las enzimas son proteinas cuaternarias cuya
estructura, funcién, y estabilidad, son sensibles al entormo quimico y a los
?ari:netros de procesamiento. Las enzimas se desnaturalizan en los
entornos quimicos severos y a elevadas temperaturas. Los procedimientos
de formulacién y de procesamiento se optimizan a baja humedad y baja
temperatura tanto para la tableta masticable de enzima como para la goma
de enzima, de modo de preservar la actividad enzimética y la eficacia m
vivo.

La composicién masticable de la | presente invencién es hecha
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mediante cualquier proceso adecuado mediante el cual la enzima proteasa
es incorporada en el material de base sélido de manera tal que no sean
utilizados ninguna agua ni una cantidad limitada de ingredientes que
absorban agua que tendrian como resultado la introduccién de cantidades
indeseables de agua en las composiciones durante su procesamiento o
almacenamiento. Ademis, en el momento de la introduccién de la enzima
en los ingredientes utilizados para preparar la composicién masticable, es
conveniente que la temperatura en ¢l momento de 1a adicién sea inferior a
aproximadamente 80°C. Por ello para la prictica de la presente invencién
es conveniente que la composicién contenga agua en una concentracién
inferior al 5% en peso y preferentemente inferior a aproximadamente el 3%
en peso, y que la temperatura a la cual tiene lugar el procesamiento de la
enzima sea inferior a aproximadamente 80°C. La presencia en la
composicion de agua en cantidades superiores al 5% en peso, o la
utilizacién de temperaturas superiores a 80°C, actuarin de manera -de
desnaturalizar la enzima proteasa, con lo cual se reduce de manera
sustancial Ia eficacia de la enzima para reducir la placa sobre los dientes.
Uno de los métodos para manufacturar la composicién de la
i:nvencién es ¢l que comprende empezar por calentar el material de base a

una temperatura suficiente para expulsar cualquier agua presente en la

. composicién. El material de base es seguidamente enfriado a una

temperatura a Ia cual las enzimas y otros ingredientes sensibles a las
temperaturas tales como los plastificantes, otros endulzantes, son
incorporado y mezclados en el material de base.
En el arte se han desarrollado muy bien formulaciones, equipos y
15
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técnicas de procesannento para preparar y envasar gomas de ar y
tabletas y pastillas masticables. Dado que la enzima estd expuesta a
deteriorarse y degradarse bajo condiciones tales como elevado corte y
temperaturas elevadas, se controlan las condiciones de procesamiento
durante el intervalo de tiempo en el cual las enzimas son incorporadas en la
mezcla junto con los otros ingredientes de 1a formulacién y convertidas en
productos terminados, de manera tal que la temperatura en ¢l momento del
mezclado no supere aproximadamente 80°C durante cualquier periodo
prolongado de tiempo.

Las tabletas de la composicién de confiteria de la presente invencién
son convencionalmente hechas mediante 1a molienda de los ingredientes
una vez mezclados, después de lo cual se comprimen o moldean los
ingredientes de manera de formar un medio adecuado para la inclusién de
la enzima. A efectos de producir tabletas, es necesario disponer de un
material de libre-escurrimiente-que tenga buenas propiedades autoligantes y
que no se pegotee al equipo de moldeo o compresién.

Un procedimiento ilustrativo para formular la composicién de gomas
de mascar, es el siguiente: se empieza por derretir la base de goma en un
galdero calentado a 55-65°C. Seguidamente a la base de goma son
adicionados uno o méis de los endulzantes, seguidos por uno o mais
saborizantes, y el plastificante. A continuacién todos los ingredientes son
mezclados durante un intervalo de tiempo suficiente para asegurar una
dispersién adecuada. Seguidamente se deja que la mezcla se enfrie, se
agrega la enzima y se corta en tamafios adecuados para servir.

A efectos de reforzar la estabilidad en los estantes, ademés de la
16
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mezcla utilizada en ‘1; ];reparacién del producto masticable que se halla
esencialmente exento de agua, el producto terminado deberfa ser envasado
de una manera tal de minimizar la exposicién al aire y a la humedad.

Los siguientes ejemplos ilustran la presente invencién, pero debe
entenderse que la invencién no se limita a los mismos.
Ejemplo I

Fueron preparadas unas tabletas y composiciones de goma que
contenian enzima (papaina), mediante la utilizacién de ingredientes de base

convencionales, tal como se indica en las siguientes Tablas I y II.

TABLA 1
TABLETA MASTICABLE
Ingrediente % en peso
Papafna 0,5
Lycasin al 75% ' 48,9
Isomalt 23,1
Aceite vegetal hidrogenado 8,7
Agua 438
Gelatina (solucién al 40%) 2,9
Fosfato dicélcico recubierto con almidén 8,7
Mezcla de mono- y diglicéridos 0,8
Lecitina 0,3
Aspartamo 0,05
Aspartame K 0,05
.| Vanilina 0,05
Glicerina 0,1
Bicarbonato de sodio 0,10
Sabor a menta 0,19

Para preparar la tableta masticable de la Tabla I fue sometida a
ebullicién el Isomalt, Lycasin, agua, grasa, la mezcla de mono- y

17



diglicéridos, gliccril:'l;y lecitina, a 131°C (2_56-268'0), después de lo cual
se adiciond la glicerina, y la mezcla fue enfriada a 60°C (140°F). A
continuacién se adicionaron bicarbonato de sodio, papafna, fosfato
dicdlcico, y los ingredientes remanentes. Seguidamente se enfri6 la mezcla
a temperatura ambiente (23°C, 72-77°F), se la sometidé a trituracién hasta
reducirla a polvo, y se comprimié en forma de una tableta mediante una

prensa de tabletas.
TABLA II
GOMA DE MASCAR

Ingrediente % en peso
Goma como base 31,20
Sorbitol 28,08
Manitol 5,23
Papaina 1,00
Acesulfame K 0,16

-| Aspartamo 0,16
Mentol en polvo 1,00
Sabor liquido 0,47
Isomait PF 11,70
Isomalt DC 16,00
Agentes antitorta (*) 4,00
Sabor . 2,00

(*) Estearato de magnesio, talco, gel de silice

Actividad de la Enzima Papaing
La actividad de la papafna fue medida y sujeta a un seguimiento en

las tabletas masticables y gomas de mascar que contenian papaina, para 1
cual se utiliz6 el kit para la deteccién de proteasas (Protease Detection kit)
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de Panvera Corp. El kit de actividad cuantifica Ia actividad de las protcasas
mediante un substrato de FTC (fluoresceina tiocarbamoflo)-casefna. El
FTC-casefna es atacado por la proteasa, con lo cual se descompone la
caseina en TC-péptidos. El grado de la actividad de las proteasas es
determinado mediante la medicién de la fluorescencia expresada como
unidades de fluorescencia relativas (UFR). La seflal de fluorescencia
generada es proporcional al nivel de la actividad de la actividad de. la
papaina en el sistema de entrega de la tableta o de 1a goma. A fines de
comparacién, fueron preparadas unas tabletas masticables, designadas
“Tableta A” y goma de mascar designada “Goma de Mascar B”, en cuyas
preparaciones no se habia incluido papaina. Las actividades de la papaina
de la tableta masticable de la Tabla ] y de l1a goma de mascar de la Tabla I,
han sido consignadas en la siguientes Tablas III y IV, como también las
actividades de la papaina de las composiciones comparativas de la tableta y

delagoma.
TABLA III
Actividad de la Proteasa
Fluorescencia de las Tabletas Masticables
Composicién 4 semanas (UFR) 8 semanas (UFR)
* | Tabla I 29.000 30.000
A 2.000 2,000
TABLA IV
. Fluorescencia de la Goma de Mascar
Composicién 4 semanas (UFR)
Tabla II 38.000
B 1.500
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Los resultados .consignados en las Tablas Il y IV indican que la
actividad de la enzima en la papaina, cuando es incorporada en una tableta
0 goma masticables, es retenida durante un periodo de por lo menos 4
sernanas.

Eficacla de 1a Reduccién de la Placa In Vivo

La tableta masticable de la Tabla I fue sometida a ensayo a cfectos
de determinar Ia reduccién de la placa al cabo de 2 y 5 horas después del
mascado por voluntarios humanos, para lo cual se utilizé6 la placa
desarrollada in vivo en un retenedor intra-oral sobre discos de
hidroxiapatita. Se utilizd la microscopfa confocal para visualizar y
cuantificar los cambios en la placa de recubrimiento y en la ultraestructura
de la placa. También se midié la remocién de la placa mediante
microscopia de luz convencional, para lo cual se tifié la placa, antes y
después de su tratamiento, con un indicador violeta cristal, y se midieron
los cambios-en la intensidad de la luz.- Se-utilizé el Software Pro Analysis
para llevar a cabo el anélisis de la imagen y las mediciones cuantitativas.
Se midié la intensidad del color, y se 1a utilizé para determinar la remocién
de las manchas. Cuando mayor la intensidad, tanto mayor la eficacia de la
!impieza. Estos resultados han sido consignados en la siguiente Tabla V.

TABLAV _
Eficacia de 1a Tableta Masticable para Redueir la Placa

Area Total % de reducclén con ~ Area promedio Reduccién
(micrones *2) respecto a la linea de base del racimo *2) porcentual

Linea de 8681 - 54,45 -
base .

2 horas 3537 59 20,10 . 63
S horas 2959 66 26,18 52
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Fueron hechas unas imdgenes confocales de la placa antes del
tratamiento (linea de base) y al cabo de 2 y 5 horas después del tratamiento
con la tableta. Desde el punto de vista cualitativo, las iméigenes mostraban
que el recubrimiento bacteriano a las 2 y 5 horas después del tratamiento,
es inferior al recubrimiento bacteriano en la linea de base. Se utilizd el
andlisis de imagen para cuantificar dichas observaciones. Los resultados
consignados en la Tabla V indicaron que el 4rea total de la placa, medida
mediante el conteo de los pixels, era significativamente reducido
compmciénconlalineadebaseyalcabodeZy§horas después del
tratamiento. La Tabla V también nmestra que el drea promedia de racimo
de las bacterias de la placa era significativamente reducido después del
tratamiento, lo cual demuestra la eficacia significativa en la reduccién de la
placa sin la ayuda de una asistencia mecénica.

En un segundo estudio, la placa-antes y después del teflid con
violeta cristal fue observada mediante microscopifa de Iuz convencional. Se
utilizd el andlisis de imagen para determinar la intensidad blanca medida en
_ pixels; cuanto mayor el nimero de pixels, tanto m4s blanco el teflido. Los
resultados de este estudio han sido mostrados en la Tabla VI. Los discos
teflidos en la linea de base estaban coloreados (azul) con mayor intensidad
que los discos teflidos dos horas después del tratamiento con la tableta
masticable que contenfa papaina. Los discos eran un 47,3% méis blancos
que la linea de base, lo cual indica un menor tefiido y por lo tanto menos
placa. Se observaron resultados similares con la goma de mascar con
papaina, de 1a Tabla Il, tal como se muestra en la siguiente Tabla VII.
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TABLA V1
Remocién del Teflido Mediante Tableta Masticable
(Intensidad Blanca)
* * * Promedlo Mejora con respecto a
Ia linea de base

Lineadebase 125 100 - 112,5 --
Tratamiento 240 200 200 2133 47,3 %

TABLA VII

Eficacia en Ia reduccién de la Placa Mediante Goma de Mascar

Aren Total % de reduccién con  Ares promedio Reduccién
(micrones #2) respectoalalineade del racimo #2) porcentual

base
Linea 47.832 - 2897 -
de baso '
2 horas 38.137 16 2646 15
§ horas 27.257 52 1398 52
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" REIVINDICACIONES
I. Una composicién masticable de confiterfa que entrega a las
superficies de los dientes una dosis unitaria de una enzima que reduce la
placa, caracterizada porque comprende una cantidad pequefla pero
efectiva, de una enzima que funciona de manera de interrumpir o de
interferir con la formacién de la placa y la adhesién de la misma a las
superficies de los dientes, y un endulzante no cariégeno, habiendo sido la
enzima incorporada en la composicion a una temperatura inferior a
aproximadamente 80°C.
2. La composicién masticable de confiteria de acuerdo con la
reivindicacién 1, caracterizada porque la enzima es papaina.
3. La composicién masticable de confiteria de acuerdo con la
reivindicacién 1, caracterizada porque la composicién se encuentra en
forma de una tableta.
4. La composicién masticable de confiterfa de acuerdo con la
reivindicacién 1, ¢aracterizada porque la composicién es una goma de
mascar.
" 5. La composicién masticable de confiterfa de acuerdo con la
reivindicacion 1, caracterizada porque la composicién tiene un contenido
;ie humedad inferior a aproximadamente el 5% en peso. |
6. La composicién masticable de acuerdo con la reivindicacién 2,
caracterizada porque la composicion contiene la enzima papaina con una
concentracién de aproximadamente 0,1 a aproximadamente 3,0% en peso.
7. La composicién masticable de confiterfa de acuerdo con la
reivindicacién 1, caracterizada porque el endulzante no cariégeno es un

23



® ® @

alcohol de aziicar.

8. La composicién masticable de confiteria de acuerdo con la
reivindicacién 1, caracterizada porque el endulzante no cariégeno es un
endulzante artificial.

9. La composicion masticable de confiterfa de acuerdo con la
reivindicacién 1, caracterizgda porque el endulzante no cariégeno es un

. alcohol de azicar de un disacérido.

10. La composicién masticable de confiterfa de acuerdo con Ia
reivindicacién 1, caracterizada porque ¢l endulzante no cariégeno se halla
presente en la composicién con una concentracién de aproximadamente 25
a aproximadamente 95% en peso.

BUENOS AIRES, JULIO DE 2004.
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RESUMEN

COMPOSICION DENTAL ANTIPLACA MASTICABLE DE
CONFITERIA
Una composicién masticable de confiterfa que entrega en la boca una
dosis unitaria de una enzima reductora de la placa, comprendiendo la
composicién una enzima y un end_ulzante no caridgeno, habiendo sido la
enzima incorporada en la composicién a una temperatura inferior a
aproximadamente 80°C.,
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CHEWABLE ANTIFLAQUE CONFECTIONERY DENTAL CO ON

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a chewable confectionery composition which reduces the
presence of dental plaque from the chewing surfaces of teeth and more particularly the
invention relates to a chewable confectionery composition which contains a small but effective
amount of a an enzyme effective to disrupt or interfere with plaque formation and adhesion to
tooth surfaces.

2. The Prior Art

Oral compositions such as toothpastes, gels and mouth washes are designed to loosen and
remove plaque in conjunction with a regular toothbrushing regimen. Dental plaque is present
to some degree, in the form of a film, on virtually all dental surfaces. It is a byproduct of
microbial growth, and comprises a dense microbial layer consisting of a mass of
microorganisms embedded in a polysaccharide matrix. Plaque itself adheres firmly to dental
surfaces and is removed only with difficulty even through a rigorous brushing regimen.
Moreover, plague rapidly reforms on the tooth surface after it is removed. Plaque may form on
any pert of the tooth surface, and is found particularly at the gingival margin, in cracks in the
enamel , and on the surface of dental calculus. The problem associated with the formation of
plaque on the teeth lies in the tendency of plague to build up and eventually produce gingivitis,
periodontitis and other types of periodontal disease, as well as dental caries apd dental calculus.

Plaque formetion iz an ongoing process. Although various oral care products are available to
contro] 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 plague on tooth surfaces.
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It is known to the art to incorporate antimicrobial agents in oral compositi n these
agents destroy or inhibit oral bacteria responsible for plaque formation. Other agenis are aiso
incorporated in the oral composition to reduce plaque formation on teeth. For example, it is
known to incorporate enzymes such as proteases and carbohydrases in oral compositions,
which enzymes disrupt or interfere with plaque formation and bacterial adbesion to tooth
surfaces. :

Chewable tablets and gums have been used as vehicles for introducing verious chemical agents

_ to tooth surfaces including enzymes such as mnylase enzymes (US 4,740,368) oxidoreductases

such as glucose oxidase and lactoperoxidase enzymes (US 4,564,519).

A critical requirement, however, for these compositions is that they are stable and have a long
shelf-life, which requirement has limited the use of these compositions because normally, the
active agents incorporated in these compositions that provide oral care benefits such as plaque
reduction are not stable under ambient conditions of humidity and temperature and as a result
the agents quickly become degraded to concentrations of limited efficacy and particularly,
enzymes which denature during the manufacturing process.

In view of the inconvenience of using toothpaste and mouth rinse products when away from
home, the art is seeking portable products in the form of chewable confections such as tablets
and gums which can be used throughout the day, particularly after eating, and which provide
antiplaque benefits comparable to those obtained by regular brushing with a toothpaste or use
of 3 mouthrinse.

SUMMARY OF THE INVENTION

In accordance with the present invention, there is provided a chewable confectionery
composition such as a chewable tablet or gum comprised of a emall but effective amount of a
plaque reducing enzyme, a non-cariogenic sweetener and optionally a plasticizing/softening
agent

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 a2 chewable tablet or
gum form insures that an adequate dosage of the antiplaque enzyme is deliverable whea the
product is chewed by the user. The chewable confectionery composition of the present
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invention is portable and can be packaged and stored in a consumers pocket for
consumption anytime and anywhere.

When the chewable confectionery composition of the present invention is placéd within the
mouth and chewed, an effective antiplaque amount of the enzyme is released from the
composition into the salive where it can reach the surface of the teeth to prevent further plaque
accunmujation. The tablet or gum of the present invention is formed s0 as to release the enzyme
over a period of 0.5 to 2 mimutes. Consistent daily use of the chewable tablets or gums of the
present invention will 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 chewable and orally soluble tablets, troches and lozenges.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

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

A representative chewable antiplaque teblet in accordance with the practice of this invention
contains about 0.1 to 3% by weight of an enzyme, 0.5 to 5% by weight of a combination
plasticizing/softening ingredient and about 50 to about 90% by weight of a non-cariogenic
sweetener. In addition to the ingredients discussed above for tablets, chewable gum
compositions will contain 10 to 40% by weight of a gum base.

As water promotes the depaturization of the papain enzyme, the presence of water in the
chewsble confectionery product of the present invention should be at relatively low
concentrations in order to impart maximum stability snd sheif life to the chewable. For this
purpose, it has been found essential to limit the total smount of water present in the chewable
product to no more than 5% by weight.

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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natural fruit products. The proteolytic enzymes are obtained from natural orbythe
action of microorganisgms having a nitrogen source and a carxbon source. Examplés of
proteolylic enzymes useful in the practice of the present invention include the naturally
occurring enzymes papain (from papaya), bromelain (from pinesapple), as well as serine
proteases such as chymotrypsin. Additional enzymes include ficin and alcalase. Papain is a
protease enzyme prefirred for use in the practice of the present invention, the papain having an
activity of 150 to 939 MCU per milligram as determined by the Milk Clot Assay Test of the
Biddle Sawyer 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 weight and preferably about 0.2 to about 2% by weight.

Enzymes which may beneficially be used in combinstion with the proteolytic enzymes and
glucoamylase enzymes include carbohydrases such as glucoamylase, alpha-amylase, beta-
amylase, , tannase and lipases such as plant lipase, gastric lipase and pancreatic lipase.

Glucoamylase is a saccharifying glucoamylase of Aspergiullus niger origin cultivated by
fermentation. Thig enzyme can hydrolyze both the alpha-D-1,6 glucosidic branch points and
the alpha-1,4 glucosidic bonds of glucosyl oligosaccharides. Additional carbohydrases useful
in accordance with this invention are alpha and beta-amylase, dexiranase and mutanase.
Glucoamylase is a preferred enzyme and is incorporated in the oral composition of the present
invention at a concentration of about 0.001 to 2% by weight and preferably about 0.01 to
0.55% by weight.

The lipase enzyme is derived from a select strain of Aspergillus niger, exhibiting random

cleaving of the 1,3 positions of fats and oils. The enzyme bas maximum lipolytic activity at pH
5.0 to 7.0 when assayed with olive oil. The enzyme has a measured activity of 120,000 lipase
units per gram. The lipase may be included in the dentifrice composition at & concentration of
gbout 0.010 to about 5.0% by weight and preferably about 0.02 to about 0.10 % by weight.

The presence of tannase enzyme can be firther beneficial in facilitating the breakdown of
extrinsic stain. Tarmase enzymes have been purified from Aspergillus niger and Aspergiltus
alliancens and are useful in the hydrolysis of tannins, known to discolor the tooth snxface.

Other suitable enzymes which can comprise the present invention include lysozyme, derived
from egg white, which containz a single polypeptide chain crosslinked by four disulfide bonds

heving a molecular weight of 14,600 daltons. The enzyme can exhibit antibacterial properties
4 .
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by facilitating the hydrolysis of bacterial cell walls cleaving the glycosidic

carbon number 1 of N-acetylmuramic acid and carbon number 4 of N-acetyl-D-glucosamine,
which in vivo, these two corbohydrates 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. Finally, glucanase, which may be
utilized to catalyze the breakdown of complex carbohytdrates 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 chewsble confectionery composition of the present invention may be
incorparated in the composition include ethylene diamine 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 oxidstion include reducing agents such as
sodium bisulfite, metal gallates, potassium starmate, sodium stappate, ammonium sulfate, 3,5,-
di-tert-butyl-4-hydroxytoluene (BHT), Vitamin E (a, By, forms) /Vitamin E acetate and
ascorbic acid. Potassium stannate is an enzyme stabilizing agent preferred for use in the
practice of the present invention. The reducing agent is present in the oral composition of the
present invention at a concentration between about 0.05 to 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,
glyceryl triacetate, glyceryl diacetate, lecithin, giycerin, and mixtures thereof. In a preferred
embodiment of this invention, a combination of lecithin and glycerin is used, geperally in
amounts of about 0.5% to about 3.0% by weight, 0.1% to about 1.0% lecithin and about 1.0%
to about 1.0% by weight glycerin by weight, based on the weight of the total chewable tablet

compaeition.

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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Artificial sweeteners include as sodium or calcium saccharin sal
the sodium salt and the like, and the froe acid form of saccharin; di
agents such as L-aspartyl-L-phenyl-alanine methyl ester, dihydro
the synthetic sweetener 3,6-dihydro-6-methyl-1, 1,2,3-oxathiazin
particularly the potassium (Acesulfsme-K), sodium and calcium salts. Artificial sweeteners are
present in the chewable confectionery compositions of the present invention st 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 molecular 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 swectening agent used is a combination of an
artificial sweetener such as aspartame and acesulfame and the bulk sweeteners such as Lycasin
and Isomalt, the artificial sweetener being present generally in amoumts 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 chowable

composition of this invention. A variety of flavors known in the.art may be used, including
essential oils, such as cinnamon, spearmint, peppermint, 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, 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 & concentration of about 0.5 to about 5% by weight
and preferably about 1.0 to ahout 3.0% by weight.

Other Ingredients
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um salts may be incorporated in the chewable compositions of the vention as

fillers and anticavity agents. Examples of the calcium salts to be used in invention
as the anticaries agent are, for example, calcium chloride, calcium nitrate, calcium sulfate,
dicalcium phosphate dihydrate, calcium carbonate, calcium citrate, calcium hydrogen
pyrophosphate, calcium gluconate, calcium glycerophosphate, calcium hydroxide, calcium
oxide, calcium silicate and the like, but not limited thereto. The calcium salt is present in the
tablet or gum at a concentration of about 5 to about 20% by weight and prefersbly 7 to 10% by
weight. Alkaline agents such as sodium bicarbonate may be incorporated in the chewable
confectionery composition of the present invention to provide additional cleaning and breath
freshening properties to the composition.

Chewing Gum

The chewing gum of the present invention is preferably a sugarless chewing gum containing
the enzyme, as sugarless gums do not promote tooth decay. Chewing gum formulations in
which the enzymes of the present invention may be incorporated are well known in the art and
typically contain, in addition to, a chewing gum base, one or more plasticizing agents; at least
one sweetening agent and at least one flavoring agent.

Gum 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 thereof Representative natural gums or
elastomers include chicle, natural rubber, jelutong, balata, guitapercha, lechi caspi, sorva,
guttaksy, crown gum, perillo, or mixtures thereof. Representative synthetic gums or elastomers
include butadiene-styrene copolymers, polyisobutylene and isobutylene-isoprene copolymers.

The gum base is incorporated in the chewing gum product at & 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
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 preparstion
of chewable tablets as are artificial sweeteners. The bulk sweetener is present in the chewing
gum composgition 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
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gum composition of the present invention in amounts of about 0.1 to about 2% by weight and
preferably about 0.3 to 1% by weight.

In addition to the ingredients listed above, the gum compositions may also include
conventional additives such as colorants, flavoring agents and the like. For example, titanium
dioxide may be utilized as & colorant. A variety of flavors kmown in the art may be used,
including essential oils, such as cinnamon, spearmint, peppermint, menthol, birch, anise and the
like; natural fruit flavors derived from the essence of fruits, such as apple, pear, peach,
strawberry, cherry, apricot, orange, watermelon, banana and the like; bean-derived flavors, such
as coffee, cocoa and the like. Flavoring agents are incorporated in the chewing gum
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 maintaining
enzymatic stability and activity during storage. Enzymes are quaternary proteins whose
structure, function, and stability are sensitive to chemical environment and processing

" parameters. Enzymes denature in harsh chemical environment and at high temperatures.

Formulation and processing procedures are optimized at low moisture and low temperature for

. boﬂ:themzquchewableubletmdtheenzymemtopresewemzymaﬁcacﬁvitymdin

vivo efficacy.

The chewable composition of the present invention is made by any suitable process where the
protease enzyme is incorporated into the solid base material such that no water or a limited
amount of ingredients that absorb water are used that wonld result in undesirable amounts of
water being introduced into the composition during processing or storage. Further, at the time
the enzyme is introduced into ingredients used to prepare the chewable composition that the
temperature at the time of addition is less then about 80°C. Therefore, it is critical to the
practice of the present invention that the composition contain less than 5% by weight water and
preferably less than 3% by weight water and that the temperature at which 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
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ingredients such as plasticizers, other sweeteners are incorporated and mixed into the base
material.

Formulations, equipment and processing techniques have been well developed in the art for
preparing and packaging chewing gum and chewable tablets and lozenges. As the enzyme is
subject to deterioration and inactivation under conditions such as high shear and elevated
temperatures, processing conditions are controlled during the 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 exceed 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 order to produce tablets it is necessary
to have a free flowing material which has good self binding 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, plasticizer. All ingredients are then
mixed for a sufficient period of time to ensure adequate dispersion. The mixture is then
aHowed to cool and the enzyme is added and is cut into suitable serving sizes.

In order to enhance shelf stebility, in addition to the admixture used in the preparation of the
chewable product being substantially free of water, the finished product should be packaged in
8 manner so as to minimize exposure to air and moisture.

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

b
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Enzyme (papsin) containing tablet and gum compositions were prepared using conventional
base ingredients as set forth in Tables I and IT below.

5
TARLYT
CHEWABLE TABLET

Ingredient . Wt %

 Papam U3
Lycasin 75% 489
Isomalt 23.1
Hydrogenated vegetable oil 8.7
‘Water 4.8
Gelatin (40% solution) 29
Sterch coated dicalchnn phosphate 8.7
Mono-diglyceride mixmre 0.8
Lecithin 0.3
Aspartame 0.05
Aspartsme 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, 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). Thereafier sodiurn bicarbonate, papain,

10  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. .

10
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TABLX I 7
, CHEWING GUM
Ingredient Wt %
Gum base 310
Sarbitol 28.08
Mamnitol 5.23
Papain 1.00
Acequlfame K 0.16
Aspartame 0.16
Menthol powder 1.00
Liquid flavor 0.47
Isormalt PF 11.70
Isormalt DC 16.00
Anticaking agenis* 4.00
Flavar 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 thiocarbamoyl (FTC)-cascin 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 unita
(RFU). The fluorescence signa) 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 IT are recorded in Tables IIT and IV below as arc the papain activitics

of comparative tablet and gum compositions.

TABLE IIY
Protease Actlvity
Chewable Tablet Fluorescence
Composition 4 Weeks (RFU) 8 Weaks (RFU)
~Tablo I 75,500 ) 30,000

A 2,000 ’ 2,000

11
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~ TABLEIV
Chewing Gum Flunorescence
Composition 4 Weeks (RFU)
"Table O . 38,000
B 1,500

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

In Vivo Plaque Reduction Efficacy

The chewable tablet of Table I was tested for plague reduction at 2-and 5- hours after chewing
by human volunteers using plaque grown in vivo in an intra-oral retainer on hydroxyapatite
disks. Confocal microscopy was used to visualize and quantify the changes in plaque coverage
andpinqu.e ultrastructure. Plaque removal was also measured by conventional light microscopy
by staining the plague 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
analyxis and the quantitative measurements. The color intenaity 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. )

12
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TABLE V 7
Chewable Tablet Plaque Reduction Efficacy
Aversge Closter
Total Avea % Reduction from Area
(Microns*1) Baseline (Microns*2) % Reduction

8081 —_ 3445 —

2 hours 3537 59 20.10 63

{ 5 hours 2959 66 26.18 52

Confocal images were made of the plaque before treatment (bascline) and 2 and 5 hours after
treating with the tablet. Qualitatively, images showed that there is less bacterial coverage 2 and
5 hours after treatment in comparison to baseline. Image analysiz was used to quantify these

observations. The results recorded in Table V indicated that the total plaque area, measured by

pixel counting, was gignificantly reduced in comparison to baseline and 2 and 5 hours after
treatment. Table V also shows that the average cluster area of the plaque bacteria was
significently reduced after treatment demonstrating the significant efficacy in reducing plague

without the aid of mechanical assistance.

In a second study, the plaque before and after staining with crystal violet was viewed by
conventional light microscopy. Image analysis was used to determine the white intensity
measured in pixels, the higher the pixel number, the whiter the stain. The results from this
study are shown in Table V1. The disks stained at bascline 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 obscrved with the papain chewing gum of Table II as ghown in Table VII

below.

13
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TARLEVT -
Chewable Tablet Staining Removal
(White Intensity)
* ® bl Improvement
] A from Baseline
Baselno ) L] 100 — 112> pu—
Trestment 240 200 200 2133 47.3%
*Inventors: What are these units.
~ TABLE VI
Chewing Gum Plaque Reduction Efficacy
Average Cluster
Totgr] Area % Reduction from Ares
(Microns~2) Baseline (Microns*2) 9% Reduction
Baselme 7,832 = — 2897 p—
2 hours 38,137 16 2446 15
5 hours 27,267 52 1398 52
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‘What is claimed is:

1. A chewable confectionery composition delivering to tooth surfaces a unit dose of a plaque
reducing enzyme the composition comprising a small but effective amount of an enzyme
which functions to disrupt or interfere with plaque formation and adhesion to tooth surfaces
and a non-cariogenic sweetener, the enzyme being incorporated in the composition at &
temperature leas than about 80°C.

2. The chewable confectionery composition of claim 1 wherein the enzyme is papain.

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

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

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

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

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

10. 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.

15
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A chewable confectionery dental composition delivering to the mouth a unit dose of a plaque
.reducing enzyme the composition comprising an enzyme and a non-cariogenic sweetener, the
enzyme being incorporated in the composition at a temperature less than shout 80°C.

ABSTRACT

16
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The letier will not be pubilshed with the iInemational applcation snd the amended claims. it should not ba
comiugad with the "Siatement under Article 16(1)" (sae below, under "Statement under Article 18(1)").

The lstiar must be In English or French, st the choice of the However, if the language of the
inlsrmational application ks English, the letter must be In munmmlppllulhn
Is Franch, the lstter must be In French.

Notes 1o Form PCTASA20 (first shest) (Jenuary 2004)




. QTENT COOPERATION TREATY © y( O\@
PCT e vesio

INTERNATIONAL SEARCH REPORT
(PCT Article 18 and Ruiles 43 and 44)

Appilcants or agent's fis reference FOR FURTHER ate Form PCT/ISA/Z20

7050-00 ACTION s wel a8, where appiicable, itern 5 below.

[ intemnational apgiication No. Inemational fiing Cede (daymontdvyear) (Earilest) Priority Date {day/morifyysar)
PCT/U82004/021873 09/07/2004 11/07/2003
Appicant

COLGATE- PALMOLIVE COMPANY

This intemational Search Repart has this Ints MSOII'HII Auﬂurltyuﬂhhmlﬂndlnhqﬂhm
acconding to Article 18. Amhb-hg b#nlmrm";oml ™
This Intemational Search Report conaists of s totsl of 5 sheets.

[X]  ttis aiso sccompanied by a copy of sach prior art document clid In this report.

1. DBaals of the report

a Wih regard to the language, the intemational search was carried out on the basis of the Itemational application In the
lmnguage In which (t was filed, uniess otherwise indicated urcer this Hsm.

[  The imamational search was carried out on the basis of a transiation of the Intemationl applicartion furnished 1o
this Authortty (Ruie 23.1(b)).
b. [[] Withregard 1 any nucisotide ancior amino scid sequence disciosed in the Intemational appiication, see Bax Ne. |.

2 [] Cortainclaims wers found unssarcheble (See Box i).
8. [] Unityof invention s lacking (sae Box Hi).

4. With regard to the title,
[X] theiextis spproved-as submitied by the appicant.
(1 thetexthes been esmblishad by this Authority 1o read as folows:

5. With ragard to the absirect,
[X]  the toxt is approved es submited by the epplicant.

the text has baen established, according to Rule 38.2(b), by this Authority as it appears in Box No. IV. The
D myﬁﬂnmmmmuun?mmummm .l:wl.-hni:mmuﬂhww

8. With regards 1o the drewings,
& the figure of the drewinga 1o be published with the abstract is Figure No.
[[] uesuggested by the sppiicant.
[[] s solectad by this Authority, becausa the appicant falled to suggest a figure.
[[] s selected by this Autharity, because this figure better characterizes the inverstion.
b. [ ] noneofthe figures is to be published with the abatract.

Form PCTASA/210 (firet sheet) {January 2004}




INTERC_JTIONAL SEARCH REPORT " L

PCT/US2004/641873

AR/ ™ 26330 AG1KI/16  A61K7/28
Corrected verelan

According 1 imemational Petert Classification (IPC) or lo toth national clsasification and IPC

Minkvam docunentation saarchad (clessification tolowed by classification symiole)
IPC 7 A23G A61Q A61K

Documsmistion searched other than minknum documssistion to the extant that such documants are inchxdad in the fsids ssarched

Eloctronic dat base consuled during the Intermeionsl seach (name of data base and, where practicsl, scarch tarms used)
EPO-Internal, WPI Data, PAJ, FSTA, BIOSIS

C. DOCUMENTS CONBIDERED 7O BE RELEVANT

Calegory * | Climtion of documnent, with indication, whare spproprisie. of the relevint passages Ralevart o claim No.
X ES 2 131 866 A (BIOCOSMETICS S L) 1-186
1 July 1999 (1999-87-61)
the whole document
X GB 1 294 767 A (DAINIPPON PHARMACEUTICAL) 1,3-5,
1 November 1972 (1972-11-61) 7-18
Y page 4, lines 17-25 - lines 71-85 2,6
gage 5. line 1 - line 16; claims; example
X US 4 178 362 A (HOOGENDOORN HENDRIK ET 1,3-5,7,
AL) 11 December 1979 (1979-12-11) 9,1
Y 2,6
-/--
m Further docurments are isted in the contimusiion of boox C. [Zl Patont family mambars are Ssted in arnex.
* Spacinl categories of citad documenis : — dat
"A" cocuumant definkg the genarel e of 1 art which i not L@,mﬂ'“ﬂghmﬂ.;“‘h:#m,“lh
Emmmmmurmnm X" document of pargculer relpvance; the cisimed invention
Hing cabe eannaot by consiiered nowsl or cannot be conaldered 4o
“L" document which mm-nmmv claimis) or involve an inventive step when the document la el aione
mmlﬂm "Y" document of pauticular relsvance; the cleimed  invention
vmmumwm:- axhibigion of mmm:m%%ﬂ
other means mmmmmn- pereon skilad
mhmﬁhﬂﬂ ing cale but 'l'mmdhmmm
Dale of the actusl compietion of the imamational ssarch Daa of maiiing of the intemational search repan
3 December 2004 =7 DEC 2004
Name and maling adidress of the ISA Authorized officer
HPMOIIH P.B, 5818 Palantiaan 2
Fax o1 0300 Boddaert, P

Farm PCTABA/21D fascond iwet) Lanuary 3004)

page 1 of 2



INTER(: JIONAL SEARCH REPORT

version _

%55531

«wrsionel Appiicetion Y
PCT/US2004/ B]

C.{Contirmtion) DOCUMENTE CONSIDERED TO BE RELEVANT

/

Camgory *

Clintion of document, with indication, whete appropriste, of the relevant passages

Hﬁl-lhfnﬂn.

X

PATENT ABSTRACTS OF JAPAN

vol. 8164, no. 73 (C-0991),

2 October 1992 (1992-16-62)

-& JP 4 173856 A {AJINOMOTO CO INC),
19 June 1992 (1992-66-19)

abstract

US 2002/006385 Al (TSUCHIYA RIE)

17 January 2602 (2662-61-17)
paragraphs [0815], [6037], [0046];
claims

US 3 235 460 A (ENNEVER JOHN J)

15 February 1966 (1966-82-15)

colum 1 - colum 3; claims; examples
PATENT ABSTRACTS OF JAPAN

vol. 9123, no. 49 (C-529),

20 September 1988 (1988-89-20)

& JP 63 104968 A (SHISEIDO CO LTD),
10 May 1988 (1988-65-18)

abstract

US 4 353 891 A (GUGGENHEIM BERNHARD ET AL)
12 October 1982 (1982-10-12)

claims; example 4

PATENT ABSTRACTS OF JAPAN

vol. 0145, no. 71 (C-98798),

19 December 1996 (1996-12-19)

-& JP 2 256816 A (KAO CORP),

8 October 1998 (1996-10-68)

abstract

US 5 747 665 A (BARELS RONALD R ET AL}
5 May 1998 (1998-05-85)

colum 5, line 26 - line 34; claims

GB 824 680 A (MERCK & CO INC)

2 December 1959 (1959-12-62)

page 3, line 96 - line 93; example 7
US 4 992 426 A (NEESER JEAN-RICHARD)

12 February 1991 (1991-62-12)

colum 3, line 1 - line 37

US 5 320 830 A (LUKACOVIC MICHAEL F ET
AL) 14 June 1994 (1994-06-14)

the whole document

1,4,7-16

2,6
1-4.8

1,4,8
2,6
1,4,8

2,6

2,6

2,6

2,6

Form PCTARAZ10 {cantinustion of second sheet) (amary 2004)
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INTE IONAL SEARCH REPORT Y
Inissmaation on padent famlly mersbers PCT/USZW/
daocument Pubkication Patant f Pﬁ#ﬁm

m search report date mmt:(lz)ly date l

ES 2131086 A 81-67-1999 ES 2131066 Al 91-87-1999

GB 1294767 A 81-11-1972 JP 49616956 B 25-04-1974
CA 0983869 Al 17-62-1976
DE 2040440 Al 89-12-1971
FR 2090333 A6 14-01-1972
us 3929579 A 30-12-1975
Us 3985869 A 12-16-1976

US 4178362 A 11-12-1979 NL 6968379 A 07-12-1970
Us 4150113 A 17-64-1979
AT 366243 B 26-03-1973
BE 751390 A2 03-12-1970
CA 926777 Al 22-85-1973
CH 531885 A 31-12-1972
DE 2027019 Al 17-12-1970
DK 127839 B 21-01-1974
ES 386312 Al 16-62-1973
FR 2045815 Al 05-03-1971
GB 1369282 A 07-83-1973
IE 34220 Bl 05-03-1975
IL 34588 A 30-06-1974
1T 1650166 B 10-03-1981
JP 48038863 B 20-11-1973
NO 133527 B 09-62-1976
SE 366651 B 06-85-1974
ZA 7603487 A 27-01-1971

JP 4173056 A 19-86-1992 NONE

US 2002006385 Al 17-01-20662 AU 734737 B2 21-66-2001
Al 9621398 A 10-85-1999
CA 2305804 Al 29-64-1999
CN 1275906 T 06-12-2060
WO 9920239 Al 29-84-1999
EP 1623037 Al 02-68-2000
JP 26615268179 T 30-10-2001

US 32354660 A 15-02-1966 BE 642516 A

JP 631649608 10-05-1988 NONE

US 4353891 A 12-16-1982 GB 1373487 A 13-11-1974
AT 309364 B 10-08-1973
AT 318815 B 25-11-1974
AU 468059 B2 18-12-1975
AU 3474371 A 83-85-1973
BE 774428 Al 25-64-1972
CA 996877 Al 14-09-1976
CH 571571 A5 15-01-1976
DE 2152620 Al 27-04-1972
DK 134143 B 20-89-1976
0K 131874 B 15-09-1975
ES 396276 Al 81-01-1975
FI 49311 B 31-81-1975
FR 2110067 A5 26-05-1972
IE 35734 Bl 12-05-1976
IT 1643849 B 29-02-1988

Form PCTASA/210 (patet tamily arnve) Clarnmry 2004)

page 1 of 2
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Application No
+ WHOMRRIoN o peiSnt famy mermbers PCT/US2064/62187

Patent documnent Publication Putent famlly

clied in search report date mamber(s)

US 4353801 A JP 56045587 B 27-16-1981
NL 7114567 A ,B,  28-84-1972
NO 135147 B 88-11-1976
NO 762862 A ,B,  27-94-1972
SE 460891 B 13-03-1978
SE 426650 B 067-62-1983
ZA 7106878 A 28-86-1972

JP 2250816 8-16-1990  NONE

US 5747605 85-05-1998  NONE

GB 824686 62-12-1959  NONE

US 4992420 12-62-1991  CH 671879 A5 13-10-1989
AT 86475 T 15-93-1993
DE 3878951 D1 15-04-1993
DE 3878951 T2 16-89-1993
EP 0283675 A2 28-09-1988
ES 2039484 T3 01-10-1993
FI 880464 A ,B,  27-88-1988
JP 2768429 B2 28-05-1998
JP 63233911 A 29-69-1988
NZ 223460 A 28-68-1990
us 4994441 A 19-62-1991
ZA 8806798 A 84-68-1988

US 5328830 14-86-1994 AU 5804194 A 15-88-1994
BR 9307801 A 14-11-1995
CA 2151935 Al 21-67-1994
CN 1095586 A 39-11-1994
cz 9501735 A3 13-12-1995
EP 8676958 Al 18-10-1995
HU 72472 A2 29-04-1996
P 8505398 T 11-66-1996
MX 9460666 Al 29-87-1994
® 28639 A 16-12-1996
WO 9415579 Al 21-87-1994
Us 5437856 A 61-88-1995

Form PCTABA/TD {pumnt tamily prvies) (Jammry 2004)
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INTERNATIONAL SEARCHING AUTHORITY

To: P

o CATENT COOPERATION TREY : % Y
CT

WRITTEN OPINION OF THE
s0e form PCTASAZ20 INTERNATIONAL SEARCHING AUTHORITY
(PCT Rule 43bis.1)
Date of malling
{dapinonthimar) see form PCTASARZ10 (second shest)
Appiicants or agent’s flls reference FOR FURTHER ACTION
see form PCTASAZ20 Ses pamgmph 2 below
imemational appiication No. International fling duie (dayinonthiear) Priority duie (dapinonthiear)
PCTAIS2004X021873 09.07.2004 11.07.2003

international Patent Classifiestion (IPC) or both national clessification and IPC
A23Ga00, A23G340, AB1K7/16, AG1K728

Appllcant
. COLGATE-PALMOLIVE COMPANY

1. This opinion contains indications relating to the following ems:

& BoxNo.!  Basls of the opinion

& BoxNo.ll Priority

0 Box No. il Non-establishment of opinion with regard to novelty, inventive step and Industrial applicability
00 BoxNe. IV  Lack of unity of invention

B4 BoxNo.V Remsoned statoment under Rule 43bis.1(a)(l) with regard to novelly, Inventive step or Indusirial
applicabllity; citalions and explanations supporting such statement

O BoxNo.Vl Certaln documents cited
[0 Box No.Vil Caertain defects In the international application
[} Bax No. Vil Certain observations on the international application

2. FURTHER ACTION

if a deamand for inkemational preliminary examination is made, this oplnion wili usually be considered to be a
written opinion of the International Preliminary Examining Authority ("IPEA"). However, this does not apply where
the applicant chooses an Authority other than this one to be the |PEA and the chosan IPEA has notifed the
intamational Bureau under Rule 68.1his{b) that writien opinlons of this International Searching Authority

= wiil not be so considered.

i this opinion i, as provided above, considered o be a written oplnion of the IPEA, the applicant is invited to
submit to the IPEA a written reply together, where appropriate, with amendments, before the expiration of three
months from the date of malling of Form PCTASAZ20 or bafore the expiration of 22 months from the priorily date,
whichever expires later.

For further options, see Form PCTASA220.

3. Forfurther detalls, sea notes to Form PCTASA220.

Name and malling addreas of the ISA: Authorized Officer f
Europsan Patent Office - P.B. 5318 Patentiaan 2 : \
NL-2280 HV Riswijk - Pays Bas Boddaert, P l H
Tal. +31 70 340 - 2040 Tx: 31 @51 epo nl 3, .
Fax: +31 70 340 - 3018 Telephone No. +31 70 340-3471 i

Form PCTASAZ3T (Cover Sheet) (January 2004)



O

WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY

Box No. Il Priority
1. B The foliowing document has not been furnished:
R copy of the earfier application whose priority has been claimed (Rule 43bis.1 and 66.7(a)).
O translation of the earller application whose priority has been claimed (Rule 43bis.1 and 66.7(b)).

Consequently it has not been possible to conskier the valldity of the priority claim. This opinion has
nevertheless been established on the assumption that the relevant date is the claimed priority date.

2. O This opinion has been aatablished as if no priority had been claimed due to the fact that the priority claim
has been found invalid (Rules 43big.1 and 64.1). Thus for the purposes of thig apinion, the intemationai
fiing date indicated above is considered to be the relavant date.

3. Additional obsarvations, if necessary:

Box No.V Reasoned statemnent under Rule 43bia.1 with rd to novelty, inventive
industrial spplicabliity; citstions and uphl:ltlons au(;&)rung :gh- statement . stop or

1. Statement
Novelty (N) Yes: Claims
No: Claims 1-10
inventive atep (IS) Yes: Claims
No: Claims 1-10
industrial applicability (I1A) Yes: Claims 1-10

No: Claims

2. Chationa and axplanations
s90 separate shest

Form PCTAPEA/237 (January 2004)
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WRITTEN PINION FTHE Irlomn:mmn No.

INTERNATIONAL SEARCHING
AUTHORITY (SEPARATE SHEET) PCTAJS2004/021873

Be item V

Reference is made to the following documents :

D1 : ES 2 131 006 A (BIOCOSMETICS S L) 1 July 1999 (1989-07-01)
D2 : GB 1 294 767 A (DAINIPPON PHARMACEUTICAL) (1872-11-01)

D3 : US 4 178 362 A (HOOGENDOORN HENDRIK ET AL) (1879-12-11)

D4 : PATENT ABSTRACTS OF JAPAN vol. 0164, no. 73 (C-0991), 2 October 1992
(1992-10-02) -& JP 4 173058 A (AJINOMOTO CO INC), 19 June 1992 (1992-06-19)
D5 : US 2002/006385 A1 (TSUCHIYA RIE) 17 January 2002 (2002-01-17)

D6 : US 3 235 460 A (ENNEVER JOHN J) 15 February 1966 (1966-02-15)

Remark : ]
a. The terms ‘about’, ‘a small but effective amount' , ‘an enzyme which functions to
disrupt or interfere with plaque formation’ used in claims 1,5,6,10 are either relative
terms or define the subject-matter in terms of the result to be achieved or do not appear
to have a precise meaning , contrary to Article 6 PCT. These unclear features have not
been taken into account for assessing noveity.

b. Claim 1 refers to a product produced by a specific process ("the enzyme being
incorporated in the composition at a temperature less than about 80°C"). Such type of
claims are admissible only if the products as such fulfill the requirements for
patentability. A product is not rendered novel merely by the fact that it is produced by
means of a new process. Claims defining a product in terms of a process are to be
construed as claims to the product as such.

1. The present application does not meet the requirements of Article 33(2) PCT
because the subject-matter of claims 1-10 is not new.

a. Document D1 discloses (abstract,claims,examples) a chewing gum or a tablet
comprising 0.2-5% papain and a non-cariogenic sweetener , the papain enzyme
functioning to disrupt or interfere with dental plaque and tartar formation.

The subject-matter of claims 1-10 is therefore not new.

b. Document D2 discloses {p4-p5l.16,ex.9,claims) a chewing gum or a chewable tablet
comprising en enzyme for the prevention and treatment of dental plaque and a non-

Form PCT/Separsts Sheet’237 (Sheet 1) (EPO-January 2004)



WRITTEN OPINION F THE International application No.
INTERNATI NAL SEARCHING
AUTHORITY (SEPARATE SHEET) PCTAIS2004/021873

cariogenic sweetener (artificial sweetener , sugar alcohol).
The subject-matter of claims 1,3-5,7-10 is therefore not new.
¢. it appears documents D3 (ex.7-9) , D4 (abstract, examples) , D5 (par. 15,

37,40,claims) and D6 (col.1-3,examples,claims) also deprive claims 1,3-5,7,9,10 ;
1,4,7-10 ; 1-4,8 and 1,4,8 respectively , of novelty.

Form PCT/Separete Sheev237 (Shest 2) (EPO-January 2004)
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APOSTILLE

(CONVENTION DE LA HAYE DU 5 OCTOBRE 1961)

COUNTRY: UNITED STATES OF AMERICA

THIS PUBLIC DOCUMENT HAS BEEN SIGNED BY:
ELAINE M FLYNN

ACTING IN THE CAPACITY OF:
COUNTY CLERK

BEARS THE SEAL/STAMP OF:
COUNTY OF MIDDLESEX

CERTIFIED

AT TRENTON, NEW JERSEY

THE 28TH DAY OF DECEMBER 2005 )
"

BY: John E McCormac, CPA, NEW JERSEY TREASURER ==
) T
NO. A247520 =

SEAL/STAMP:

>
10. SIGNATURE =)
=D

BRI TR R

Wil

A

e




COUNTY OF MIDDLESEX
STATE OF NEW JERSEY
UNITED STATES OF AMERICA
L, Katherine M. Lally, of COLGATE-PALMOLIVE COMPANY, do hereby declare that the

copy attached hereto is a true photocopy of the assignment in support of U.S. Serial No.
10/618,331 filed July 11, 2003.

e M. Lally /
Patent Administrator
Colgate-Palmolive Company
Subscribed and swom to
beforemethis 7/ day
of__ Aloveamls 2005,
Caversey
+yires November 18, 2005
¥
R -
(/s b

T~/



COUNTY OF MIDDLESEX
STATE OF NEW JERSEY

UNITED STATES OF AMERICA

L, Katherine M. Lally, of COLGATE-PALMOLIVE COMPANY, do hereby declare that the
copy attached hereto is a true photocopy of the assignment in support of U.S. Serial No.

10/618,311 filed July 11, 2003,

Subscribed and sworp to
beforemethis /7 day
_‘\“~ of __Mlovemls . 2005.

Notary Public of New Jersey
My Commission Expires November 18, 2005

A

/.

M. Lally /
Patent Administrator
Colgate-Palmolive Company

Colan bon
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STATE OF NEW JERSEY } ..
County of Middlesex 1, ELAINE M, FLYNN, Glark of the Caunty of Mickiases, do haraisy cartly hat
CARNL M STANLEY
y e e oubacied W i oo x oo of kgt o G rsgend bt was o o f kg
" NOTARY PUBLIC OF KEW JEREEY
acting in anl R eaild county, duly cemminsianasl s Swom, and quaiiied 10 axt & auch; Tl e such

NOTARY PUBLIC OF NEW JERSEY
e was duly muhorised by 1he lewe of the Stais of New Jersey 1 take ard certlly depasiiions: 10 scminiyier axthe and =i Srmatiens: 10
aka afidavits ow owtly Tw acknewisiyvert oral prool of deads and other wriian instrumants fer larsls, Isnemenia snd harpelin-
rurits 15 be reasd In svisience or secovcesl in Shis atete; and further, hat | em well soqueining with tw handweriling of sueh

NOTARY PUBLIC OF NEW JERSEY
orxd varily that Sw signaiure 1 nuch areel or acknowisdgment s gemdne.

o M;mm.;@mmm-mm-uﬂhuﬂdnmumﬂ /‘— dmy
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USSN 10/618,331
C{ ’
ASSIGNMENT
WHEREAS, we, Laorence Du-Thumm, Lari H. Szeles, Richard J. Sulliven, Ji . Masters

and Richard S. Robinson (below referred t as ASSIGNORS, residing, respectively, as set forth
hereinafier, have made an invention for which application for Letters Patent of the United States was
filod in the United States Patent and Trademark Office as Application Scrial No. USSN 10/618,331
filed July 11, 2003 paming the ASSIGNORS as an inventor, and entifled Chewabie Antiplaque
Confectionery Dental Composition ; and

/ Ay,

WHEREAS, Colgate-Palmolive Company, a corporation duly organized ‘and existing under
the laws of the State of Delsware, United States of America and having its principal office and place of
business at 300 Park Avemue, New Yark, New York 10022, and offices and place of business at 509
River Road, Piscataway, New Jemsey 08855 (below referred tn as “ASSIGNEE”), is desirous of
obtaining the entire right, title and interest in and to the aforesaid invention snd patent application and
corresponding patent rights worldwide;

NOW, THEREFORE, in congideration of good and valuable considerstion, the receipt and
sufficiency of which is hereby ackmowledged, ASSIGNORS, by these presents do sell, assipn and
tranafer to ASSIGNEE, the full and exclusive right, title and interest in and to the aforesaid invention,
the aforesaid U.S. and all corresponding foreign patent applications, all divisional, comtinpation,
continuation-in-part, reissue and reexaminstion applications of the afaresaid U.S. spplication, and all
Letters Patent or comparable rights issuing thereon in the United States and in all foreign countries,
together with the right of priority under the Imternationsl Convention far the Protection of Industrial
Property, Inter-American Convention Relating to Patents, Designs and Industrial Modals, and any
othar intcrmational agreements to which the United States of Aroerica edheres, and the ASSIGNORS
hereby suthorize and request the U.S. Commissioner of Patrnts snd Trademaris and all foreign Patent
Offices to igsue all Letters Putent or comparshle rights issuing on any applicstion as aforesaid to
ASSIGNEE, or to its successors, assigns or legal representatives;

ASSIGNORS hereby covenant that ASSIGNORS have full right to convey the entire interest
herein assigned, and that ASSIGNORS have not executed, and will not execute, any agreernent in

ASSIGNORS agree to commumicate to ASSIGNEE or to its successors, assigns or legal
representatives any snd all facts knowp to them or_any, of them respecting said iavention, and without
further resmuneration to testify in any legal proceeding, sign all lawfial papem, execute all divisional,
continuation, continuation-in-part, reissue and reexamination applications, make all rightful caths and
generally do all lawful acts o aid ASSIGNEE or its successors, asgigns or legal representatives
obtain and enforce proper patent protection for said invention in all countries and to enhance or perfect
ASSIGNER’s title in and to the invention and patent right therein.

ASSIGNORS hereby suthorize attorneys for ASSIGNEE to enter on this document any
applicable serial nambers and filing dates after ASSIGNORS" execution of this document.

This Assignment is effective as of _July 11, 2003

Pagelof3
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IN TESTIMONY WHERBOF, I hereunto set my hand and ;
:hfa 2003. g-

Laurence Du-Thumm
Address: 1311 Pheasant Hollow Drive
Plainsboro, New Jersey 08536, USA
State of New Jexsey
County of Middlesex
On this ///4( day of 2003, before me, a Notary Public in and
for the State and County i appearcd the above signatary, known to me to be the

person of that name, who executed the foregoing instrument in my presence.

MARIA V, LOGATTO

NOTARYPUBLIC
My Commission Expires &/8/2005
IN TESTIMONY WHEREOF, Ihercmntmyhndlndlulﬂm_u_dlyof/
DN 2003. e S
J .
o Tori K.
Address: 44 Watsan Court
Howell, New Jarsey 07731, USA
State of New Jersey
County of Middlesex
On this /44 dey of 2003, before me, a Notary Public in and
for the Stato and County i y appeared the above signatory, known to me to be the

person of that name, who executed the foregoing instrument in my presence.

MARIAV. LOGATTO —M—JNOT Y mucé‘t =

Notary Public of New Jersey
My Commission Expires 8/8/2005
IN TESTIMONY WHEREOF, I hereunto set my hand and seal this //Oday of }
R } 200, 2 TG IE Sanin 0
Richerd J. Sullivan
Address: 35 Eton Way

Somerset, New Jersey 08873, USA

State of New Jersey

County of Middlesex
On this /g day of 2003, before me, 8 Notary Public in and
for the State and County aforesaid, flppmdlhclbavenpm known to me to be the

person of that name, who executed the foregoing instrument in my presence.

MARIA V. LOGATTO NOTARY PUBLIC é

Notary Public of New
wmmm
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IN TESTIMONY WHEREOF, I hereunto sot my hand and seal this } ! day of

Addregs: 1 Stepher
Ringoes, New Jersey 08551, USA
State of New Jersey
Coumty of Middlesex
On this 444s day of 2003, before me, a Notary Public in and
for-the State and County i appeared the above signatory, known to me o be the
person of that name, who executed the foregoing instrurment in my presence.
" MARIAV.LOGATTO
Nolary Public of New Jeresy '
My Commission Expires 8/8/2005 NOTARY SUBLIC
)
IN ONY WHEREOF, I hereunto set my hand and geal this { ©day of
v 2003,
Address: SRivmie.meee
Hillshoraugh, New Jersey 08844, USA
State of New Jersey
County of Middlesex
On this 4% dny of Qiaeutle 2003, before me, 2 Notary Public in and

for the State and County aforesaid, pefhonall{ appeared the above signatory, known to me to be the
pexson of that name, who executed the foregoing instrument i my presence.

MARIA V. LOGATTO NOTARY, PUBLIC

Page3of3
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TRADUCCION AL ESPANOL del documento de cesidn de solicitud de
patente a Colgate-Paimolive Company, fimado por los cedentes y el
cesionario.

© o N O o

APOSTILLA
(Convencién de La Haya del 5 de Julio de 1961)

PAIS: ESTADOS UNIDOS DE AMERICA

ESTE DOCUMENTO PUBLICO HA SIDO FIRMADO POR:
ELAINE M. FLYNN

ACTUANDO EN CAPACIDAD DE:

FUNCIONARIO DEL CONDADO

LLEVA EL SELLO/TIMBRE DE:

CONDADO DE MIDDLESEX

CERTIFICADO
.
EN TRENTON, NEW JERSEY
EL 28 DE DICIEMBRE DE 2005
POR John E. McCormac, CPA, TESORERO DE NEW JERSEY
NO. A247520
SELLO/TIMBRE 10. FIRMA

John E. McCormac (Firma)



CONDADO DE MIDDLESEX
ESTADO DE NEW JERSEY
ESTADOS UNIDOS DE AMERICA -

Yo Katherine M. Lally, de COLGATE-PALMOLIVE COMPANY, declaro que la copia
anaxa al prasente es una fotocopia verdadera de la cesibn como base de U.S.
ndmero de serie 10/818,331 presentada el 11 da julio de 2003.

{Firma)
Katherine M. Lally
Administrador de Patentes
Colgate Paimolive Company
Suscrito y jurado
Ante mi este 17
de noviembre de 2005.

Carol M. Stanley (Firma)

Carol M. Stanley

Notario Publico de New Jersey

Mi comisién expira el 18 de Noviembre de 2005.

ESTADO DE NEW JERSEY
Condado de Middiesex

Yo, Baine M, Flinn, Funcionario del Condado de Middesax, cartifico que
Carol M. Stanlay

Cuyo nombre aparece auscrito al certificedo de prusba de mconccimienio dal instrumento adunto era al
momento de tormar 6l mismo un

NOTARIO PUBLICO DE NEW JERSEY
Actuando en y para dicho condado, debidaments comisionada y hramentada, y calificads para achuar como tal;
que como tal

NOTARIO PUBLICO DE NEW JERSEY
Estaba dabidaments autorizada por las leyes del Estado de New Jersey para tomar y certificar declaraciones;
para administrar juramenios y promesa solemnas; para fomar declaracionss juradas por escrito y certificar el
reconocimiento y la prusba de instrumenios juridicos y ofros instrumentos escritos para tiemas, amendamientos y
herenclas ser leidos como evidencia o registrados en esta aatado; y ademds, que astoy femillasizada con la fima
de tal

NOTARIO PUBLICO DE NEW JERSEY
Y varifico que |a firma de tal prueba o reconocimiento es genuina.
EN TESTIMONIO DE LO CUAL, e firnado ol presente v fijado el sallo dal Condado de Middlesax ests 18 do
noviembre da 2005,

Elaine M. Rinn (Firma)



4

CONSIDERANDO QUE, nasolros, Laurence Du-Thuntm, Lori H. Szeles, Richard J. Sullivan,
James G. Masiers y Richard 8. Robinson (referidos debajo como CEDENTES), resldiendo,
respectivaments, como se establece adelante, hemos heche una invencidn para la cual ee presentd
solicltud de patente de Estados Unidos en la Oficina de Marcas y Patentes de Estados Unidos como
solicitud con nimero de serie USSN 10/881,331 presentada el 11 de julic de 2003, nombrando a los
CEDENTES como inventores y titulada Com antiplaca ble de confiteria; y

CESION

CONSIDERANDO QUE, Colgate-Paimolive Company, una corporacion debidamente
organizada y existante bajo |ae leyes de! Estado de Deleware, Estados Unidos de América y que tlane
sus oficinas principgles y lugar de operacion en 300 Park Avenue, New York, New York 10022, y
oficinas y lugar de operacion en 909 River Road, Piscataway, New Jersey 08855 (referido debajo como
CESIONARIO), tiene dessos de obimner la totalidad del derecho, lituio e Intereses en y para la
invencién y solicitud de patents mencionadas arriba y los comespondientss derechos de patente
alrededor del mundo.

AHORA, POR LO TANTQ, en consideracién de [a conaideracion buena y valiosa, el recbo y
la euficiencia de la cual se reconocen, los CEDENTES, por {a presents venden, ceden y fransfleren al
CESIONARIO el derecho, tituio e interée complelp y exclusivo en y para la invencién amba
mencionada, la solicitlud de patente de los Estados Unidos asTiba mencionada y todas las solicitudes de
patenle exiranjeras cormespondientss, todas las soficitudes de divieltn, continuacidn, continuacion
parcial, muﬂslbnymxmhadbndolasoluﬂddepdmbdebsEﬂndemdosmbammnada,
y todas las Patenies o derechos comparables emitidos sobre la misma en [os Estados Unidos y en
todos los paieas exiranjeros, junto con el derecho de privridad bajo ia Convencién Internacional para la
Proteccién de la Propiedad industrial, la Convencién Interamericana Relacionada con Patentss,
Disefios y Modelos Industriales, u cualquier otro acuerdo internacional el cual se adhleran los Estados
Unidos, y los CEDENTES por la presents autorizan y solicitan al Comisionado de Marcas y Patentes
de los Estados Unidos y a todas lae Oficinas de Patentes exiranjeras a emitir todas las patentes o
derechos comparables que puedan surgir de cualquier soliciud al CESIONARIO, o sus sucesores,
cesionarios o representantes legales;

Loe CEDENTES garantizan que los CEDENTES tienen pleno derecho para comunicar la
totafidad del interées aqui cedido, y que los CEDENTES no han ejecutado, y no ejecutarén, ningtn
acuerdo en conflicto con el presents;

Los CEDENTES acuerdan comunicar al CESIONARIO o a sus sucesores, cesionarios o
representantss legales cualquiera y todos los hechos conocidos por ellos o por cualquiera de elios
respecto a dicha invencidn, y sin remuneracion adicional testificar en cualquier proceso legal, firnar
todos los papeles legales, ejecutar indas la solicitudes de division, confinuacién, continuacién parclal,
reemision y reexaminacion, hacer todos los juramentos cormecios y en general hacer todos los actos
legales para ayudar al CESIONARIO o sus sucesores, cesionarios o representantss legales a obiener
y hacer valer la proleccion de patents para dicha invencidn an todos los paises y a mejorar o
perfeccionar el derecho del CESIONARIO en y para la invencién y log derechoe de patents de la
misma.

Loe CEDENTES por la presents aulorizen a los abogados del CESIONARIO a ingresar en
esle documento cualquier nimero de serie y focha de presentacién aplicable despuée que el
CEDENTE ha ejecutado este documenio.

Esta cesion es efecliva deade: Julio 11 de 2003

-
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EN TESTIMONIO DE LO CUAL he puesto mi fima y fijado mi sello este 11
de julio de 2003
(Firma)

Laurence Du-Thumm
Direccién; 1311 Pheasant Hollow Drive
Plainsboro, New Jersey 08538, E.U.A.

Estado de New Jersey
Condado de Middlesex

Este 11 de julio de 2003, ante mi, un notario plblico en y para el Estado y
Condado amiba mencionados, aparecié personalmente el arriba fimante, a quien
conazco como la persona de ese nombre quien ejecutd el instrumento anterior en mi
prasancia.

MARIA V. LOGATTO (Firma)
Notario Pablico de New Jersey NOTARIO PUBLICO
Mi comisién expira 8/8/2005

EN TESTIMONIO DE LO CUAL he puesto mi firma y fijado mi sello este 11
de julio de 2003: :
(Firma)
Lori H. Szeles
Direccién: 44 Watson Court
Howell, New Jersey 07731, E.U.A

Estado de New Jersey
Condado de Middlesex

Este 11 de julio de 2003, ante mi, un notario publico en y para el Estado y
Condado arriba mencionados, aparecié personaimente el amiba firmante, a quien
conozco como la persona de ese nombre quien ejecutd el instrumento anterior en mi
presencia.

MARIA V. LOGATTO (Firma)
Notario Publico de New Jersey . NOTARIO PUBLICO
Mi comisién expira 8/8/2005

EN TESTIMONIO DE LO CUAL he puesto mi fina y fijado mi sello este 10
de julio de 2005:
{Firma)
Richard J. Sullivan
Direccién: 35 Eton Way
Somerset, New Jersey 08873, E.UA

Estado de New Jersey
Condado de Middlesex

Este 10 de julio de 2003, ante mi, un notario publico en y para el Estado y
Condado amiba mencionados, aparecid personaimente el arriba firnante, a quien
cohozco como la persona de ese nombre quien ejecutd el instrumento anterior en mi
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EN TESTIMONIO DE LO CUAL he puesto mi firna y fijado mi sello este 11
de julio de 2003
(Firma)

James G. Masters 1,
Direccién: 1 Stephen Court
Ringoes, New Jersey 08551, E.U.A

Estado de New Jersey
Condado de Middlesex

Este 11 de julio de 2003, ante mi, un notario ptblico en y para el Estado y
Condado aniba mencionados, aparecié personaimente el arriba fimante, a quien
conozco como la‘persona de ese nombre quien aejecutd el instrumento anterior en mi
presencia.

MARIA V. LOGATTO (Firma)
Notario Publico de New Jersey NOTARIO PUBLICO

Mi comisién expira 8/8/2005

EN TESTIMONIO DE LO CUAL he puesto mi firma y fijado mi sello este 10
de julio de 2003
(Firma)
Richard S. Robinson
Diraccién: 5 Riverview Temace
Hollsborough, New Jersey, E.U.A.

Estado de New Jersay
Condado de Middlesex

Este 10 de julio de 2003, ante mi, un notario publico en y para el Estado y
Condado arriba mencionados, aparecié personaimente el amiba firmante, a quien
conozco como la persona de ese nombre quien ejecutt el instrumento anterior en mi
presencia.

MARIA V. LOGATTO (Firma)
Notario Publico de New Jersaey NOTARIO PUBLICO

Mi comision expira 8/8/2005
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11 Clersk snd Clerk ol lhe Supreme Coust of the State ol
otk, & Court of Record, haelogby law 5 seal, 2
pursuant to the Executive Law of chn State of New Youk, that )

: sie. S, DRiz2em
*  whose name Is subscribed to the annexed sfidavit, depovition, centificate of acknowledgment or procf, was at the
‘. cm2 of wking the mme s NOTARY PUBLIC in und or the Seate of New York duly commimioned, swom
Auilifiéd to art as auch) that puruant w law, I commisslon or a cerrificate of his ci:lll dlnlncr. with his
nw:u nuu hu beeu fled In wy office; that ae the timg of taking such scknow! he
au! ke the samay that I am wall u.-qunlnted with the handwriring of such NdTAl.Y PUBLIC
: . 'l mlud :I:e lllnltun on the annexed instrument with his sutograph signature deposited in my office, and
n
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L L] or L
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Il

dmature s genuine.
IN WITNESS WHEREOF, | have hereunto set my hand ufiixed my official seal thils

0CT 30 2001 J

«mr:unmo LT

Comnty Clevk and Clerk .f}. Suprems Court, New York Comiy
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| Ayostilie

(Convention de La Haya du § Octubre 1881)

1. Country: United States of America

This public document

2. has been signed by Norman Goodman

3. acting in the capacity of County Clerk
4.  bears the seal/stamp of the county of New York

Certified

5. At New York, New York 6. the 30th day of October 2001
7. by Special Deputy Secretary of State, State of New York
8. No. NYC-97865408

8. Seal/Stamp 10. Signature
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A Brigard & Castro \4

SANTA FE DE BOGQTA - COLOMBIA
POWER OF ATT

* .FHZ“E MO, |:

PODER RNEY

Yo inosotroa) I (We)

COLAATE-PATHOT.IVE conp,
domiclled l'oorpurntiou. of 300 Pat:r'l;oun::a“"

New York, New York 10023, U, 3, A.

domiciliadols) en

Nombrofamas! a: RAMIRO CABTROOUQUE y/o JUAN

Hersby eppoint RAMIRC CASTRO DUQUE andior

PABLO CADENA BARMIENTD: vy/o BEATRIZ JUAN PABLO CADNNA EARMIENTO and/or BEATRIZ
JARAMILLO 8. JARAMILLO &,
de Sentefd de -Bogord, Colombis, apoderados of Santeté de Bogots, Colombia, my {our] true and

vardsderos y lageles con podar sapecisl, amplio y
suficiants, parx recabar de las oficinas y autoridades
colomblanas administratives, judicinles v da policfs, en
cusiquier instancia o recurso, (a obtencién de patentes
de invancién, reglatros da marces. disefios industrieles,
mudelos de utllided, depdsitos de nembrey comercisles
v snraqiias, ragistros de derachos de sutor y contretos
sobre l0oa mismoa, obtencidn de certificados de
obtentor de variedades vegetaies, asl como s
prérrogas, renovaciones, ancteciones de traspase,
cembiocs deo nombre y/o damicifio; slaborar, tremitar y
registrer contratos de llcencla vy licencias ds
cuslesquiare clases: Intervenir como demandants o
como demandado an susiquier instencie y recurso ants
cualquler jusz, corporaclén, funcionarle publlce o
autorided en acrianes judicislas. administrativas y de
policia teles como: oposiciones sl ragistro de marese;
accionss de ceducided, cencelacidn y nulided:
scciones reivindicatorias, acclones derlvadas de &
nhtancion o eaxplotecidn da Hcencles: accloner de
rompetencia desieal; demnendas pensiss; acclonea de
Indemnlzacion de perjuicios, raclamoa y observacionas
u solicitudes de patentss, disefios industrieles, modalos
de utllidad, en el sjerclcio de medides cautalares v en
olras accionas ¢ medidas similares,

lawful attorneya with spacial. ample end suffleient
power to obtain from the Colombian sdministrative,
judicinl snd police officas and suthorltes, in any
instance, privilages of patents of invention, registration
aof trademarks, industrisl dasigns and utillty models;
reglatration of commercial names end emblems,
ragistration of copyright snd contrects raleted thereto,
cortificates of obtainers of vagateblen varigties, o3 well
as extensions, renewsls and recordst of assignments
and changes of nams and domiclle ralaved to ths
sbove; to prepars. prosecute and register licenses of
eny kind; t0 act as plaintiff or defandant In any
Ir'm-nc- or retourse, and before any judge.
corporstion, public official or authority In judiclal,
adminiatretive srd police actlons, such 83: oppositions
to the registration of trademasrks; ceducity, cancelistian
and nullity actlons: claim sctions derived from the
obtaining or axpiotation of licenaes, sctlen of unfals
compafition; penal demands, actions of indemnitiag for
damages: claims or observetions on patent
spplicetions, models, industdal designs and utllity
modals; In the exerciae of preventive measures: and in
othar actions or similer proceadings.

A esta sefecro, lols) faculafamos) para elavar To thet effect they are hersby empowered to flle
—_ =soficitudes. formular  descripclones, enmiandas, spplications. formuiate descriptions, amendmenta,
protsstas, dstisracionas, oposiciones, cancslaciones, protasts, deciatetions, . oppositions. cancellations.

nulidedes. apelaciones y raclamoa; pagar Impusatos,
cuotas v gravimenes preacritos por Iz ley; renuncler o
desistlr a derachos concedidos o en cursn de
concesién; raclbir tode clase de documantas y valores.
dendo el dascargo raspactivo, v, en genaral, para dar
anta dichas sutoridedes todos los pasos necesarios al
efacro indiopdo y vomar todas lss medidas quo
creversn conducentes 8l resguardo ds mis (nuestros
interasas), - con todes. lsa dumda facultades lsgales
necesarias.

Eate poder comprends la fecultad de retificer o
conflimar en mi_ (nuastro) nombre. ic scruado asl
como la facuited de desistir. transiglr, compromater, y
1a de sustiturlo en todp o an parte y revocar
sustituciones. Asimisma nombrolamos) a: RAMIRD
CASTRO DUQUE .y/o JUAN PABLO CADENA
SARMIENTO y/o BEATRIZ JARAMILLO §.

domicilledo(s) en im Carrera 7 No. 18-50 Piso 9, mi
investros] apoderados en Colombla, con facultng
para teclblr notificacionss vy dasignar apoderfiic

muliing, appasis and claime; to pay texes, quotss end
assesaments prascribad by law, rannunta or waiva 1he
rights granted or in the pracess of granting; to receive
oll kind of documents and wvalusbies. giving the
respective relsasas of receipt, and, in gensral, 1o take
befors seid suthoritias the necessary steps 10 such
offect. snd eny meesuras that thay may desm
partinant’ to the safeguard of my (ourl Interastis)
with all the other nacesanry legel powers.

This power includes tha faculty to ratfy or confirm
desist, satila end compromisa on my {our] behalf..and
to substituvte this power in whole or in part.and o
revoke substitutions. At tha same time | (We} hereby
appoint RAMIRO CASTRO DUQUE ondfor JUAN
Lo 'f A SARMIENTO end/or BEATRIZ
; 0S.

Brgftlied In Carvara 7 No. 18-58, Fiao 8, mv {our}
friorney{al in tact, with powers to recalve notlflesdons
and to designate judicial a gxtrajudicial attornays.

judiciales o extrajudiciales.

Ororgado v firmado en New York, NY.

hoy de y ) of 200,
Fie BFE. flury—
!::I_ombu




- * CERTIFICADO NOTARIAL (SOCIEDAD]

Hoy de de
parsonsimante eomparecié anta m/

& quisn conoxca, y de gulan me conste que firmd gl
anterler documento, debidemants juramentado daclerd
y dijo qus ¢ o3

da

L9

Socisdad legalments constitulde paie un periodo de
durscitn qus sin no ha terminedo; qua el declsrante
eatd auttrizedo por diche compafila para conferir sste
padar; que ai salio ssxampedo par & al pie de tal podar,
. &n nombras ¥ representacidn de fo expreasda compaiile,
as ol sello oficial de ells; y qua el objeto para el cuat se
confiere esta instrumento estd compisndida dentro del
de la socisdad.

€] suscritg Notarlo hace constar qus tuvo a (e vista [as
prusbas de la exdstencia de la sociedad,

Estado de
con fecha

¥y que qulan conflare ol presantes poder o= su
repressntante.

Noterio Pdblico (salio}

CERTIFICADO NOTARIAL
PERSONA NATURAL

Hoy de de
ame ml

. comparacidleron)

a quien (e} condzco vy me consta que esison) leis)
persona(s) firmanta(sl de! documento que praceds y
quien{es] declarain) que ctorgen o mismo pnu laa
firas y propdsitos que en'd ss expresan.

Noterio Piiblico (sellal

otary Public, State of New York

GO

NOTARIAL_CERTIFIC}E PORATION)

onwiy 0T 29 AMMday of af
parsanally appsared belore me

1o Mo knavm, HHMIF tl“rgy mg the person who

signad tha foragoing Instrumant who baing by ms duly
sworn did depoaa and say that he (she) is the

. ViCE PRESIDENT &
of ASSOCIATE GENERAL COUNSEL
TRADEMARK

COLGATE-PALMOLIVE COMPANY

Which is lsgally conatituted for & term not yat axplred,
thet deponant s suthorized by sald Company 1o confer
thic Power of Attomey: that the seal affixed hereunto
by the depaonent in the nama and on bahell of aald
Corporation is the corporate sesl thareof: snd that the
purpose for which this instrument is grented s
Included within the corporate purpose of company. '

The undersigned Notery Public attests that ha hay sesn
the documents that prove the _existence of the
company,

Delaware
May 13, 1997

State of
under dete of

end that he (g who grants tha pnnnr porcr of
attornay is its H.lpnnmmv- .

ROSIE S: DIZON

No. 31-49N4TRARIAL CERTIFICATE S 7
ifiad in New Yo CUBALFEREON

ion Expires Aug. 15, 2002

Qn thlm 28 m day of of
persondlly appeared hefore me

SCOTT £ THOMPSON

wha istere} known to me and who | atts. L r,mmd
the forggoing document and ha { D I '
) the dgeUiment for ¢

4 ppn.}
Notary Public Jag:

e

‘ RN L o ommv&fcm;«
” Ul Commission Expires Aug. 15, 2002
4 "p “om.\o Mivn

) ‘ h“ “ﬂ i L s '...-- e
;"""‘, i | % ROSIES.DZON =
LEGALIZACION POR AFOBTILLA €8 REGAENL gl ou » ¥ LeaaLxpnbnatPNoisrt FRuk %
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APOSTILLE
(Convencidén de La Haya del 5 de Octubre de 1961)

1. Pals: ESTADOS UNIDOS DE AMERICA
Este documento publico

2. ha sido fimado por Norman Goodman
3. actuando en capacidad de Oficlal del Condado

4, lleva el selloftimbre del condado de New York

CERTIFICADO
5. en New York, New York 6. el 30 de Octubre de 2001
7. por Secretario de Estado Encarga,ldo Especial, Estado de New York
8. No. NYC-8786540B
9. Sello/T imbrel 10. Fima
(Fima)

Aquil M. Qureshi
Secretario de Estado Encargado Especial

SO \OA’ Poy
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TRADUCCION SIMPLE AL ESPANOL del Certificado Notarial y el la apostilla que vienen
junto con el poder dado por Colgate-Paimolive Company, a Delaware Corporation,
domicillada en 300 Park Avenue, New York, New York, Estados Unidos de América a
Ramire Caatré Duque y/6 Juan Pablo Cadena Barmiento y/a Beatriz Jaramillc 8,
domicillados en la Carrera 7 # 16-56 P. 9, Bogota.

Certificado _Notarial

Estado de New York ) 252373
) s8.
Condado de New York )

Yo, NORMAN GOODMAN, Oficial del Condado y Oficial de la Corle
Suprema del Estado de New York, en y para el Condado de New York, un Tribunal
de Registros, que tiene un selio por ley.

CERTIFICO POR MEDIO DE LA PRESENTE de acuerdo con la Ley
Ejecutiva del Estado de New York, que

Rosle S. Dizon

cuyo nombre estd suscrito al acta notarial, deposicién, certificado de
reconocimiento o prueba, era al momento de tomar el inismo NOTARIO PUBLICO
en y para el Estado de New York debidamente comisionado, juramentado y
calificado para actuar como tal; que de acuerdo con la ley, una comisién o un
certificado de este carécter oficial, con su fima autégrafa ha sido presentada en
mi oficina; que al momento de tomar tal prueba reconocimiento o juramento,
estaba debidamente autorizado para tomar el mismq; que estoy bien familiarizado
con la escritura de tal NOTARIO PUBLICO o he comparado la firna en el
instrumento anexo con la firma autbgrafa depositada en mi oficina, y creo que tal
fiema es genuina.

COMO TESTIGO DE LO MISMO he fijado al presente mi firma t mi sello
oficial este

30 de Octubre de 2001
TARIFA PAGADA $3.00

(Firma)

Oficlal del condldu y Oficiabde s Suprema, Condedo de New York
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SUPERINTENDENCIA DE INDUSTRIA Y COMER
DIVISION DE NUEVAS CREACIONES
Industria y Comercio EXTRACTO PARA PUBLICACION
SUPERINTENDENCIA SOLICITUD DE PATENTE DE INVENCION PCT
{21) N* de sclicituct 1) IntCt y
22) Facha da soficitud: (71)Solicitanial{s) COLGATE — PALMOLIVE COMPANY
(30) Pricridad  (31) No.Priided  32) Foche @3 Pais
10/618,334 11-07-2003 US {(72) Inventor{ee) Lawrence Du-Thumm, Lori H, Szeles,
Richard J. Sufiivan, James G. Matara, Richard S. Robinaon
(74) Agente; JUAN PABLO CADENA SARMIENTO
(8)  Feche inicio fese naciona: 11-02-2006 (87) Publicacian intemacional
{86)  Datos reletivos a!a presentacion de la salicitud PCT Feche: 27-01-2005
Fecha de presentacidn de ia solilict ~ 09-07-2004 N" publicaciér: WO 2005/006872 At
No. De sdicitud PCTAYS2004/021873
(>4 Tike: - COMPOSICION DENTAL ANTIPLACA MASTICABLE DE CONFITERIA

Resumen:

Una compoeicién dental masticable de confiteria que enfrega a la boca una dosis unitaria de una enzima que
reduce la placa, la composicitn comprende una enzima, un edulcorante no cariogénico, la enzima e incorpora a
{a composicion a una temperatura menor de alrededor de 80°C.
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Doctor (a)

CADENA SARMIENTO JUAN PABLO
Apoderado{a) y/o Representante de
COLGATE PALMOLIVE COMPANY

REFERENCIA Radicacién Ko. 6 2293
Solicitud intermaciomal U82004/021873
FPecha inicio fase nacional 11/02/2006

Trimite 11

Evento 378

Actuacién 430

oficio Mo. - 2RQ7

Come resultado del examen de forma, realizado con fundamento an el articulo 38 de
la Dacisifn 486 de la Comisién de la Comunidad Andina, articulo 27 del Tratado de
Cooperaciém en Materia de Patentea (PCT), regla 51 bis del Reglamento y Circular
Unica de la Superintendencia de Industria y Comerclo, se le comunica que:

1. Debe aclarar el nombre del inventor James G. Masters por cuanto difiere de la
publicacifm intermacional y del documento de cesidn aportado comn la solicitud.

En cumplimiento de lo dispuesto por el articulo 39 de la Decisiém 486, se le
requiere para que dentro del término de dos meses sigulentes a la fecha de
notificacién del presente oficio, complete los requisitos anteriormente enunciados.
En caso de no dar cumplimiento al presente requerimiento, la solicitud se
conslderari abandonada y perder& su prelacién.

Notifiquese el presente oficleyconforme a lo dispuesto en el numeral 5.2, literal

El anté requerimiento fue notificado por fijacién en lista de



