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5,855,871

1

EFFERVESCENT TWO COMPONENT
BICARBONATE AND ACID CONTAINING
DENTIFRICE

RACKGROUND OF THE INVENTION

1. Field of the lovention

The preseat inrvention relatcs 10 a twu compaoent denti-
frice composition, having a fimt companent containing an
alkali metsl bicurbonate sali and a second component con-
ining sn acid and more particularly 10 such & composilion
which cxhibits & novel tingling mouth cffect and cnhanced
removal of plaque growth.

2. The Prior Art

The addition of alkali mctal hicarhonaien 1o tothpaste for
medicinal, general cleansing, or sesthetic purpoges is known
in the ant. These bicarbonaics are used as abrasives or
polishing agents in dentifrice compositions providiog mod-
crate ahrasion to remove debris apd stainsd pellicle from
tooth surfaces which are accessible to the toothbrush
bristh:s. Further, it is known that bicarbonate-acid mixures
in toothpaste formulations will create an cflervescent effect
and that that effervescent effect can provide cortain mouth
feel and moderate cleaning bencfits.

Builish Patent 1 209 319 discloscs a bicarbonsic contain-
ing foaming wotbpaste, based on a single composition of an
alcobol-containing gel, thickened to a paste with colloidal
silica and an acid vall to initiste an acid reaction. The CO,
relsased from the seid reaction enhancea the cosmetically
desirable froth formavion of the aclive des:rgent convention-
ally presant in tonthpaste. However, th: disclossd formula-
tion is primarily noo-aqueous, having a waicr content of not
more than 10% by weight. For such & non-anueous dentifrice
10 genorale any appreciable effervescence, the stabilized
ingredicols will have Lo go into wolution, a relatively slow
process when the neat toothpaste is flmt applied to the teeth,
Further, the non-aqueous formulation is composed of from
20 w 50% by weight of ethanol and/or propano), having
significant lasée, mouth feel and polential imilalivn nega-
tiven.

U.S. Pat. No. 4,487,757 dincloses a dusl component alkali
metal hicarbonaw and acid containing 1oothpaste, wherein
the bicarbonate conteining comnponent is isolated from the
acid conlaining compoacnl in scparaic scctions of a multi-
section storage <lispenser, to avoid any chomical reaction
between the bicarbonate and acid during storage. Upon
dispensing the two componcnts first conlact cach other and
are furthsr brovght into intimate contact upon uso, fosering
the acid-hase reaction betweca the bicarhonas apd the acid.
US. PaL. No. 4,487,757 dischmes an effervisconce which
hclpe clcan the iccth; a clesn mouth or a clean “mouth feel
effect”™; and an initial taste which may he somewhat acidic
and abw salty and becomes subsequantly sweeter whea the
acid is combincd with the bicarbunate coutaining
componcol, in uss, in the mouth,

U.S. Pat. No. 5,474,761 dincloses ol componitions offec-
tive against plaque and gingivitis, containing a nonionic
water insoluble antibacicrial agent, in which an essential
component is hicarbonate salt The hicarhonale is useally
vsed at a level of from 1 to about 50 percent. Porther, the pH
of the disclossd o] compositions and/er the pH of such
compoailions in the mouth is disclosed as buing safe for the
mouth's hard and anft tissues, from ahout 8.5 to ahoot 2.5,
As will bereinafter be shown, such high pH, bicarbonate
conlainiog dentilrices will not yield any apprecishie acid-
base rcaction and hence, will not yield any sppreciabie

xn
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U.S. Pat. No. 5,215,740 discloses a one component den-
lifrice composition comprising sndivm bicarbonale, oo or
more alkali metal pyrophosphate salts, a soluble Auorids ion
source and other adjuvants, in admixture with a bulering
agent. The buffering agent is incorporated in the dentifrice
sufficient to buffer the pH to about 8.2 tn 8.9, o a5 1o
decrease the risk ol imritation of the orsl mucosa or
desquamation, as compared with dentifrices excinding such
& buffering agent. Howcver as will hervinafter be shown,
such an slkaline pll, will inhibit any significant base/acid
reaction with the bicarbonete and minimize any efferves-
ceoce and amociated product attributes.

There is an ongaing need for new and novel mouth feel
benefils 10 promole the use of toothpmie, cspecially by
children, an well as, for cnhanced cleaniog of the oml
surfaces 1o betier remove plaque growth and hence, reduce
the onal decay and disease associntad with plague.

SUMMARY OF THE INVENTION

The present inveoiion encompasses 8§ two companent
dentifrice composition, baving s Orst alkali meial bicarbon-
ate conlsining demilrico componcnt and a xccond acid-
coniaining dentifricc component; the firt and second com-
poneants being sepamted prior 1o use, wharsin, the pH of 1he
two componcols when combined upon application to the
teeth is bctween shout 6.0 and about 7.1; whorchy
uncxpectedly, the dentifrice provides enhanced removal of
plaque growth and the user experionces a desirable Lingly
mouth feul.

As will harsinafier be demonsimisd, at highsr pH ranges,
e.g. such a4 described in U.S. Pat. No. 5,474,761 and US.
Pat. No. 5.215,740, bicarbonate and acid conuining deati-
frices do not yield any appreciable effervescence, not any of
the other atiribotes associated therewith,

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

In uso, 1be compooents of the two componont deatifrice of
the prescnt iovention, the it conlaining an alkali metal
bicarbonate sad the accond containing an acid are combined
in approximately equal weight proportions, so that only
about one-half of the concentration of any particular ingre-
dicri within oither component will bo prossnt when the
components sre combined and applied to the teeth, as by
brushing. Hoth components are formulated similarly, with
the sipnificant exceplion being 1he prescoce of the bicar-
bonate In the first component and the acid in the second
component. This similarity of ingredisns is w0 provide
similsr apparent physical charactoristics 1o promoie similar
rheolngy st that the two components arc delivercd in the
dexired equal measuce by extrusion from a dual compart-
ment wbe or purap devics.

Dentifricc Vehicle Common 10 Both Componenis

In the prepanation of the both components of the present
invention, the respective acid or bicarbonata is i
within a pharmacewically-accepiable dontifricy vehicle suit-
ahle for um in the omal cavily, which contains water,
bumectam, surfactant and a polishing agent or abrasive. The
humectant is geoerslly a mixture of humactants, such as
glyceml, sorbilol and polyethylene glyeol of a molecular
weight in the range of 200-1000, bui nther mixiures of
bumectanis and singls lnumectants may slso bo smployed.
The humectant content within each of the twu components
in in the range shout of 10% o abmut 30% by weight and

efficrvescence oor the desired associated altributes therewith.  preforably about 10 1o about 20% by wmight. The water
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coatent whivh is from about 30% to about 60%, and pref-
¢rably from sbout 40 1o S5% by weight.

Hier Component,

The fimt wothpasis component, conlaining the alkeali
metal bicarbonate salt, is stable and non-effervescem and
cuntaine from ahout 5 up W, bul lesy (han, 1S percent by
weight of hicarbonate. It is emential in the practice of the
preseni inventinn that the pH of the toothpasie when the
<om are mixed in the mouth s by brushing be [rom
ahout 6.0 10 about 7.1, Th abtain this pH in the combined
loothpasi, the quantily of bicarbonaie in the fizst component
is preferably from about 8 1o about 12 percent, and most
prelurably about 10 porcent by weight whereby a gH within
the fint component is from about' 7.5 to 9.5 and ably
from abom 8.5 to 9.0. This quantity of bi alc malt will,
in the combined wothpeste provice the desired pH and
rosulting effervescence, with the added henefit that the nalty
tasie associnicd with bicarbonate salis is minimizod.

Alkali meial bicarbonate prusent in the timt component of
the dentifrice of the prescot iovention, includes potamsinm
bicarbonate or sodium bicarbooate; bowever, sodinm bicar-
bemate & preforred. Sodium hicarbonate is & powdar com-
posed of relatively soft panicles compared 1o mnst conven-
lional abrasive particles used in toothpastes. The sixe of the
sodium bicarbonate particles may vary from courss to fine;
it in preferved that they be largely below sbout (L4 mm in
diametcr, with a msjor proportion by weight being below
aboat 0.01 mm. in diameter. Although, the vehicle in which
the wodium bicarbonate particles are dispersed is an aqueous
wehicle; a significant amount of the sodium bicarbonate will
remein undissolved in the vehicle. llowevar, it should be
uaderstood, that when the testh are brushed with the com-
hincd two dentifric: component, the romaining undissntved
sodinm bicarbonate particles will tond to dissolve in the
saliva. Such dissolving is helped by the presence of waler in
the woothpasie and upon such dissolution 1he efervescunce
development is speeded, and the tingly and other tante
charscterislics amsocisted with the offervescence and the
sodivm bicarbonate are released.

Certain common toothpaste ingredients, which are basic
in pature and henve nol compatible wilh the acidic second
componcal must, if presont, be formulated in this fimst
comproent of the toothpasic of the present invention.
Examples of such common loothpasic inprodisnts inclnde
anti-tariar ingredicats, such e suodium tripolyphosphate and
tctranndium pyrophoaphaie, and polishing agenis, mich as
calcium carbonaie and hydrated alumina.

Second Component

—— _ — _——3

Tho sconnd component of the tonthpeste in the present
imvemion, which is maintained physically separate from the
fisst componmsnt prior 1o ¢Xbusion form 1he Iwo component
toothpaste tube or pump, includes within the ahove
dencrihed pharmaceutically-acoeptahle dentifrice vehicle an
acidic compound. Acidic compounds which can be present
in the second componen! are malic acid, algioic acid, citric
acid, succinic acid, Iactic acid, mrtaric acid, potsssinm
bitartrate, acid sodium citrate, phosphoric acid, and acid
p te and pyropbosphate salta, such as um
1 and disndium pyrophosphate. It i PreTcrmed (hat

lum rogen phosphate, o-phosphoric acid, or sodium
acid pyropbosphbate be used individually or in combination,
The guaniity ol acikl cormpuund will bo from about 5 1o about
15% by weight of the recond componcat and preferably
from sboul B to sbowt 12% by weighh of the second

H

4

; such that the pH of the second component is
from about 1.5 10 shout 45, and preferably from about 25
to about_39: %0 that
components upon application to the tceth 3 from abont 6.0
to about 7.1.

Common Ingredients Within Both Componeas

Suppm- ntal polishing ageais ar ahrasives to Ibe bicar-
boaate may be present in both components of the dentifrice
and include sodium metaphosphate, polassium
metaphosphate, tricalcium phosphate, dilydrated dicalcium
phosphate, aluminum silicate, calcined alumina, or siliceons
materials or combinations thereof. Preferred polishing
agents include dicalviom phosphate and ailiceous materials,
such an nilics and more preferably a precipitaied a

bydrated silica, such s Zeodent 115, marketed by J. M.
Huber Chethicals Divisi ve de Grace, Md. 21078, or

;!I lodent 783 markvied by Grace Davidson, Baltimore, Md.
Inorganic or organic thickeners (i.0. polymeric bindem)

an may be included in the dentifrice of the present invention.

Omganic thickeoers such as natural and synthetic gums and
collokis may also be incorporaied in the prescnt invention.
Examples of mich organic thickenem include camageenan
(Irish moms), xaothan gum and sodium carboxymethyl
cellulose, starch, polyvinylpyrrolidone, hydraxyethylpropyl
ccliulose, hydroxybutyl methyl cellulose, hydroxypropyim-
ethyl celluloss, and hydroxyethy] cellulose. Inorganic thick-
onom are prefemed, include amarphous silica compounds
which function as thickening agents include, colloidal silicas

30 compounds available under tradcnames such as Cab-o-sil
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fumed silica mamufactured by Cabot Corporation and dis-
tributed by Leoape Chemical, Bound Brook, N.I., Zeodent
165 from J. M. Hubor Chemicals Division, Havre de Grace,
Md. 21078, and Sylox 15 from C(irzce Davidson, Haltimore,
Md. 21203, Either inorganic ar organic thickening agents, or
combinations thereof, may be present in both componants of
the instant dentifrice in proportions of about 0.1 to abhout
10% by weight, preferbly about 5 1o aboul 8% in each of
the two componenis of the instant dentifrice.

Surface active apents may be incorparated in both com-
ponents of the instant invention as an ingredicnt 1o aid in 1he
thorough dispersion of the dentifrice throughout the oral
cavily when spplied theretn, as well as, 1o improve cosmetic
acceplability and the foaming propertics. The sorfas: active
agents which can he included within the vehicle of both
compenents of the jostan! inventiop inclnds anisnic, non-
ionic or ampholytic compounds, aniogic compounds being
prefcrmed. Examples of suitable murfactants inchude salta of
the higher alkyl sulfates, such as sodium lauryl sulfate or
other suitable alkyl sulfaics having 8 10 18 carbon stoms in
the alkyl group; sodium lauryl sulfcacetate, salts of wul-
fooated monoglycerides of higher fatty scids, such ea
sadium coconut monoglycerida sulfonate or other snitable
sulfonated monoglywerides of fatty acids of 10 10 18 carban
aioms; salts of amides of higher fatty acid, c.g., 12 1o 16
carbon atom acids, with lower aliphatic amino acidx, such as
sodium-N-methyl-N-palmiloyl tauride, sodium N-lauroyl-,
N-myrisioyl- and N-palmitoyl sarcosinates; salty of the
esjers of such faity acids with isotonic acid or with glyceml
monomifate, such ax the sodiuvm salt of moncsulfuted
mounoglyceride of hydrogenated coconut oil fatty acids; salts
of olefln sulfunaies, ¢cg. slkenc sulfonaiss or alkene sul-
fonales or mixtures thereof having 12 to 16 carbon atoms in
the carbon chain of the mokeculs; and soaps of higher fatly
acids, mch e those of 12 to 18 carbon atoms, e.g., cocumut
fally acids. The cation of the salt may he sodium, potassinm
or mono-, di or Iriethanol amine.

pH of the combinod duntiffice
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The surface active sgent can be preseat in one or hoth
components of tho insiant inventive compositions of the
present invention st a concentration of about 0.5 to about
5.0% by weight, preferably about 1 to sbont 2% by weight
of the particular component.

A siripod dentifrice product may be cbtained using the
mullicomponent dentifrice of the present invention, whercin
colorants of contrasting coloms are incorporsted in each of
the dentifrice components to he dispensed; the colomnts
being pharmacologically and phymiologically non-inxic
when used in the suggested amounts. Colorants used in the
pndice of the preaent invention include both pigments and
dyes,

Pigments used in the practice of the prosent invention
inchide non-toxic, water insoluble inorganic pigments such
as fitamium dioxide and clmomium oxide greens, ultramarine
blues and pinks and forric oxiden ax well as water innoluble
dye lakes prepared by extending calcium or aluminum salts
of FD&C dyes oo alumina such as FD&C Green #1 lake,
FD&C Blue #2 loke, FD&C R&D #30 lake and FD&C #
Yellow 15 lake. The conceniration of the dye in the denti-
frice composition in an amount from about 0.0005 percent
1o sbout 2 percent by weight of the respective componenL

Other ingredicnts which may be incorporated in one or
both componentr of the prescnt invention, include
sweciener, flavor and preservative. The sweetener content
will normally be that of an artificial or synthetic sweotcncr
and the normal proportion thereof present will be in the
range of (0.1 10 1% by weight of the respective component,
preferably 0.2 ta 0.5% by weight the respective component.
The flavor confeni, which is preferably of a mixed
peppermint/menthol flavor, will usually be in the range of
0.5 10 2% by wwight of the respective component, preferably
03 to 1.0% by weight of the respective component. The
contents of other components or adjuvanis of the polassium
salt containing dentifrice component will normally not
exceed 10% by weight, oftan will be: less than 5% by weight,
and can be as low as O%.

To prepare ¢ach of the individual dentifrice compononts,
genenally the humectanis &.g. plycerin, polyethylene glycol
ingredients, are mixed with any organic thickener, polymeric
binder, to form a firt mix. A second mix of fluoride,
sweolener and water (in the case of the bicarbonate fimt
dentifticc componcni, only onc-hell of the formulation
water is added at this point) is simultanecusly prepared. For
the acidic second component, Lhe acid is added into this
sccond mix The Gt snd sucond mixes are divpecsed
together in a conventional mixer until the mixture therein
becomes & homogeoeous gol pbase. Into the gel phase are
added any inorganic abrasive/polishing sgent ar thickener,
including into the first component tho sodinm bicarbonate
which is predissolved, as much as possihle, in the balance of
the first component water. These ingredicats are mixed until
a bomogeneous phase is obtained. Thereafter the flavor and
surfactant ingredicnis are added and the ingredients mixed at
bigh speed under vacuum of about 20-100 mm Tig. The
resultant product is in each case & bomogeneous, semi-solid,
extrudable paste product.

The twy componcnt dertifrice composition of the present
inventinn in packaged in a suitable dispensing container in
which the components are maintained physically separated
and from which the separaicd compunenis may be dispensed
synchronounly as a ribbon for application to 2 toothbrush.
Such containem are koown in the arl. An cxample of such a

s
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coatainer is a two compartment disperaing coatainer having
collapsible sidewally, as disclosed in U.S. Pat. No. 4,487,
757 anu U.S, Pat. No, 4,687,663 whervin the container body
15 formed from a collapaible plastic web and is provided with
a partition within the containor body defining separste
compartments in which the phynically scparated compo-
nents are stored and from which they are dispensed through
u suitehle dispensing outlet.

The following examples are further illustrative of the
presont invention, but it are undersiood thal the invention is
oot limited thereto. All amounts and propartioas referred 10
herein and \he appenderd claims aro by woight.

EXAMPLE 1

The tooth cleaning and plaque removal efficacy of the
multicomponen! Wothpasie of the present invention was
asncsrcd uxing & madified proiocn] based on the Ruaingi
Modification of the Navy Plaque index method (hereinafier
Rustogi method), sce Rustogi et al., The Journal of Clinical
Denuistry, Vol. 111, Supplemem C, pages C9-C12 (1992).
This index measures plague removal efficacy by assessing
the of plaque aver the surface of any given tooth,
botk lingusl and buccal, or 9 lotal subdivisivas per side or
18 subdivisions per whole tooth, by identifing any plaque
growth on the 18 subdivisions uaing a red plaque disclosing
solution, such as D&C Red #28, marketed as Sultan Dis-
closing Solution Concentrate, Sultan Chemists, Inc.,

Englewvod, NJ. 07631.

The ioial score for each tooth ix the sum total of all nites
of stained plaque on the tooth, cach site either exhibiting a
stain (counted as 1) or showing no stain {counted as 0).
Accordingly. each tooth has a poteatial soore of 18, if all
nitcs show stain, indicsting pleque accumulation. Thers is a
direct correlation between the number of sites not having
plaque growih and the tooth cleaning, plaque removal,
efficacy of the dentifrice heing 1enied. The lower the mumber
having plaque or the Jesser percuntage of sites indicating
plaque accumulation, the more effective is the antiplaque
cfficacy of the tonthpantc,

Aller a weck of usape, the Rustogi method was used to
assesn the cleaning ﬁncy of a two component dentifrice
composition of the present inveation by a panel of 5 buman
ll.lbpch.luuned for good bealth and the absence of oral
discase, in & coss-over, double blind (i.e. panclists and
examiners are both umaware of the product being tested)
panel tes. The fint component of the assessed dentifrice
cumposilion was an alkali metal bicarboasie conlaining
component of the presemt invention, the formulation of
which is presented in Tabls I, below. The sscond componsnt
of the asseased dentifrice mmpumnwummdmnw
ing or acidic cumponent of the present invention, its formu-
lation is preseated in Table I, below. The combined com-
ponents were designated as “Composition A"

Afer six days of brushing at least twice daily with
Composition A, esch panclist absiained from oral bygiens
for a 24 haur periad. Afier this ahsiention perind, each of the
panelists bad their hase-line plaque buildup assessed and
scored nsing the Ruslogi msthod, as digcussed shove. Each
panclists then brushed his or bor tecth using Composition A
for a perind of one minute and was reasacaned, the plaque
bujldup rescored, and the reduction in sites detarmioed 10
eslablish plaque removal ciEcacy. This reduction, sfler the
onc minute brushing with Composition A is recorded in
Table V [or each panelist.
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TABLE I
—Iamaulation Bicabomis Componont®

Ingrodiasis B by Weight

Qlycorins - USP 1831

Polyotirylens 1.00

Deingleed Whisr - Jradiared waus

Sodivn Learyl Sulla 150

Xanthan (fum 125

Flaver 0.50

Sodinm Fnoride 0.4%
~Thiom Dicslds 030

Ternaodinm 0.50

Sodlum Saccharin K]

Sadiom Bicerbomin 1000

Zendent 1 562 !

1000 F-lht-
pt 2 # <
10000

“Now: Tt» lsval ol sach ingredias: in the combinsiiog of the two comnponent
dentifrice i eqgual to approximately S0% of thal shows within (his ons

i

using the high spowd mixer W fomm a
and the third pre-mix was then added thersto and the mixing
contimued for abont 15 mimuies watil & homogenous gel
phase formed. This homogenons gel phase was transferred

type vacuum mixer and the formmula quantities of
the Zocdent 165 thickener and Zeodent 783 sbrasive were
added thereto and the mixing contimued under 30 mm of Hg
vicoum for 15 mimtes. The formuls quantities of the
reguining ingredicnts, the sodivm lauryl sulfate and flavor

TABLE 11
Exnmistion of Acidlc Compogant®
Tngrediasts % hy Woight
Glycesion - USP 14.80
Polysthylane Qlycnl 600 1.00
Sodiumn Laoryl Sulfats 150
Xanthan Gum 1.75
Flavor nso
Tianhmn Dioxide 030
Sodivm Saccharis 030
Zeodent 1 765
1150
hatts 550
= horio Acd ano
Sodiom Acld 200
PH .S ~ &
Thial 100.00

"Nots: The lsvel of oach ingredient in the combinatinn of the |we compoment
daniifrice ks squal to approxinstely S0% of that shown within os one
companent.

14
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The second acid coataining ar acidic component whose
formulation is presaated in Tabls 11, was prepared by dis-
poruing ths fomula quantitics of xanthan gum in the glyc-
ering and palyethylene glycol 600, using a high spsed bench
top mixer until a homogenous fir pre-mix formed; one-half
of the formula quantily of water was then used (o dimclve
the formula quastity of the titanium dioxide and the sodium
saccharin uning the high specd bench mixer to form a
homogenous second pre-mix; the balance of (he water was
then used to dilnte the formula quantity of o-phosphoric
acid, sodium dibydrogen phosphate and sodium acid pyro-
phosphate to form: a third pre-mix; the three pre-mixes were
then mixed together using the high speed mixer ip form a
homogenouns gel phasc which was transforred to a Ross type
vacuum mixer. Into this gel phasc within the Ross type
vacuum mixer wus added the Zeodent 165 thickenar and
Zeodent 783 abresive and this rosulting product waa mixed
for 15 mimtes undar 30 mm of Hg vacuum. The formula
quantitics of the remaining ingredionts, the sodinm lauryl
sulfaic and flavor were then added 10 the Ross 1ype vacuum
mixer and this complete mixture was mixed under 30 mm of
Hg vacuum for 20 minutes.

Far purposcs of comparisom, the procedure of the
Exampls I was repeated with two conventional one compo-
nent dentifrice formulatioas, designated Coatrol B and Coa-
trol C, with the results reconded with those of Composition
A in Table V. The fornmleations of compantive Control B
and comparative Control C are shown below in Tables IIT

and IV, respectively.

TABLE I

Conmngive Conbiol B Founelation.
Ingeodicnls % by Woighe
Delonirad Waler-1rmd(aled 704
Polyuthylene Glycol 600 ann
Sorblial - 70% s0l'n a0.73?
Sodiom Lanryl Sollte 120
Bodiom CMC [T
Flsvar om2
Sodium Fluoride 0243
Tetmandlum pyrophaaphate 050
Sodiomn mocheyin D3O
Zacdeat 119 p-L |
Blow Toothpasia Calor Sal’n 016
Tatal 10040

TABLE IV
Compnive Contol C Yoppulation,

Ingrestients % by Waight
Delonlzed Water-Irmdisted 24.94
Dicalclum Phospisain Dilrydmio Mare

USP 2200
Sodivm Laury! Eolfate 1.20
Sodinm 1.00
Flevor 0.8
Sodium Meuafuarophosphate 0.76
‘Tetrasodium Pyrophosphste 028
Sodiom Ssccharin 020
Toml 100.00
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TABLE ¥V
—Flagm Ropsiglox
Ronorieg Siles ™ of Kiles with
Papelin Tooth sarfsces asemined, Placgo After 24
Number Denlifries ul L8 sltes pex tooth o
1 Compoaition A 504 (26 testh) L.
1 Conlral B S04 L, )
1 Control C S04 (-]
1 Compoaition A A58 (25 teeth) 54%
1 Comml B 468 "%
2 Contral C 468 %
3 A 485 (17 texth) -~%
3 Coulrol B 485 5%
A Comml 486 (-] ]
4 Compoultion A 486 (27 tooth) [ ]
4 Coaral B 486 o
4 Conral € 486 8%
s A 431 (24 \oath) 1y
5 Coniral H 42 [ ]
5 Contral C 42 0

The pll of Composition A, a dentifrico of tho preacnt
invention, was approximaiod at brushing conditions in the
mouth by diluting I part Composition A with 3 parts water
to be 6.85. The pH of comparative dentrifrices Control B and
Control C., were likewine ascertained at a 1:3 dilution tn be
7.7 and 7.2, respoctively. Referring to Table V, the plaque
remuval or cleaning by the two component combination of
Composition A, of the present invention, was siatistically
diffarant and more effective for removing plaque growth
than the standard, comparative Control B {wherein p=0.02
comparing Composition A 1o Control B) and Conirol C
denlifrices (whersin p<0.01 comparing Composition A to
Control C).

EXAMPLE 2

The taste and mouth feel of the two component dentifrice
of b present invention, Compusition A, was assssed by &
panel of 79 panelisis uning a randomized scquential manadic
design feat. Bach panelist was given a sample of the two
component dentifrice of the present invention of 1he formula
a8 preseated in Example I and aficr using it three times over
the course of a day, was asked to rate the inicnsity Jevel of
the samples tasic and seosory attributes, such as cooling,
grittiness, foam, moistnes, dryness, coating, tingle, salty,
hitter, otc. The inlensily levels were rated on a 10 level scale,
from the atiribuie not heing present at 0, to very strongly
prescat at 10,

For purposes of comparison, the procedure of the
Examplc 2 was ropeated with a standard deatifrice of the
formula of Control C, as demiled above, and with & ome
component, sodium bicarbonate/calcium peroxide
dentifrics, Control D (having & pH of 8.65 ot a 1:3 deniifrice
to water dilution). The farmulations of comparative Control
1) i presented in Thble VI, helow.

An analysis of 1be resulin showed that Composition A, the
two componenl elfervescent dentilrice of the present inven-
tion with a dilnic “in thc mouth” pH of 646 gave a
significant tingling mouth fesl. The one componenl, San-
dard dentifrice of formula Control C, having a pH of 7.21,
was found 1o give only & pominal tingling muuth fecl,
statistically different than the significant mouth feel pro-
vided by Composition A (within a statitically significant
p=0.10). Further, the bicarbonate/peroxide dentifrice of for-
mula Control 1), with a pil of 8.65 and nominal
cffervescence, provided only s nominal tingling mouth feel,

5
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statistically to a significance of p=0.10, the same as the
standand dontifrics of Control C and less (han thai of
Composition A

TABLE VI
G iva € I3 Dl
Ingrediant Weight Ferceat
Qlycexine 2600
Carmgrenan (13 1]
Sodim CMC 00
Polyolbylooe Glyml 1589
Sodiem Seccharin 030
Sodiun monofivorophosphete 0.7
Tetrzandiom pyrophosplae 100
Sodium 'Tripnlyphosphaiz 0
Deionized Walsr 1000
Tinium Thoxids 030
Zeodent 115 2.0
Zodent 165 1.50
Sadlum Bicarbomts 16.00
Sodipn Hydraxide - S0% Salutinn 1.5
Culumn Peroxide [ K]
Flwvor ors
Sodiumn Lauryl Selfae 1K
Total 100.00
EXAMPLE 3

'To butier undurstand the relalionship between pH and the
cffervescence in acid-base demifrices, a dentifrics of the
preseot invention was prepared using the formula of Com-
position A

Ia a constant temperatuire bath, at 37° C., 10.0 gnms of
the bicarbonatc component of Compasition A (per Table 1)
was mixed with 10.0 grams of ibe acidic compooent of
Composition A (per Table IT) and 1 part of this mixmure was
thean diluted with 3 paris water to form a alerry. The pH of
this slurry was adjusted by adding 1molar HCl or 1 molar
NaOH, as requircd, and the CO, produced was sccumulated
andd measured, The pH was adjusied over a range of from 5.6
0 8.8 and the quantity of CO, produced from each indi-
vidual slurry was measured, the results are shown in Table
VI, below.

TABLE VIl
—Bifervescence Produced of Vrvisp gl
pH of Dilnte Dunlifries ©0, Generatad (in ml)
56 %
62 N
68 3
Xl a
16 17
82 [
T s

The results recorded in Table VII indicate that a pH of 7.1
or leas is necessary (o generute the significant CO, necessary
tn provide the enhanced plaque growth remaval/cleaning
and movel tingly mouth fes] propertics disclosed by the
present invention. However, while pH levels less than 6.0 do
geourate significant €O, io dentifrices of the prosent
inveation, such lower pH imparts a negative acid tasie to the
dontifrice which is gensrally unacceptable 10 consumers.

What is claimed i

1. A 'wo eomponent dentifrice compasition comprising a
first denuifrice component containing alkali metal bicarbon-

\W;
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ate in a vehicle with a bumectant conient of from about 10
to about 30% and a waler conlent ol abont 40 to about 55%
and a second dentifrice component containing acid in a
vehicle with s bumectant content of from about 10 to about
30% aod 2 waler content of shout 40 1o about 55%; the first
and second dentifrice components being separaled in sepa-
rats compartments of a two component dentifrice dispensing
means, prior o use; wherein, the pH of the two dentifrice
cumpunenis when combined upon dispensing and applica-
tion fo the teeth is between about 6.0 and about 7.1; whoreby,
the dentifrice provides sohanced removal of plague growth
aod a tingly mouth feel.

2. The composition of claim 1, wherein the alkali metal
hicarbooate is sodivm bicarhonate.

3. The composition of clhim 1, wherein the second
wid-containing dentifrice component contains either malic
acid, alginic acid, citric acid, mccinic acid, lactic acid,
tartaric acil, potessium bitartrate, acid sodium citrate, phos-
phoric acid, acid phosphate or disodium pyropbosphate or
combinations thereol.

4. 'The composition of claim 1, wherein the first alkali
metal bicarbonate dentilrice component cootains either
sadivm melaphosphate, polassium metaphoaphato, trical-
cium phosphate, dihydrated dicslciumn phosphate, calcium
carbonate, aluminum silicats, hydraled alumins, calcined
alumina, or afliceous materials or combinations thereof,

8. The compasition of claim 4, wherein the siliceoun
material is amorphous hydrated silica.

6. The composition of claim 1, wherein the first alkali
metal bicarbonate component contains sodinm tripolyphos-
phate or tetrasndium pyrophosphate or a combination
thereol.

7. A method for enhancing the: removal of plaque growth
and providing a novel tingling mouth fecl which comprinces
proparing a two component dentifrice; the first dentifrice

12

component coataining an alkali metal bicarbonats in a
vebicle with a lumectant content of from about 10 o about
30% and & waler conicn! of sboul 40 to about 55%, the
second dentifrice component containiog an acid in a vebicle
with a humectant content of from about 10 to about 30" and
2 waler content of about 40 about 55% mainlaining the first
and second dentifrice compoaents separate from esch other
in reapective compariments of s two compment dentifrice
dispensing means until dispensed for application tu leeth;
whureupon the pH of the two dentifrice components when
combined to form 1he dentifrice composition and applied 10
the teeth will be betwesn about 6.0 and 7.1.

8. The method of use of claim 7, wherein the alkali motal
bicarhonate ix sodium bicarhonate.

9. The method of use of claim 7, wherein the second
acid-containing dentifrice componeat contains either malic
acid, alginic scid, cilric scid, succinic acid, Iactic acid,
tartaric acid, potassium bilartrate, acid sodium citrate, phos-
phoric acid, acid phosphate or disodium pyrophosphate or
combinations thereof.

10. Tho metbod of usc of claim 7, wherein the first atiali
metal bicarbonate dentiftice componsat conlains either
sodivm metaphosphate, potassium metaphosphate, trical-
cinm phnsphate, dihydrated dicalcium phosphate, calcium
carbonate, aluminum silicats, hydrated alumina, calcined
alumnina, or siliceous maserials or combinations thereof.

11. The method of use of cluim 7, wherein the siliceaus
material is amorphous hydrated silica.

12. The method of use of claim 7, wherein the first alkal{
metal bicarbonate component containa sodium tripolyphos-
phate or ictrasodium pyrophosphate or a combinalion
thereof.
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BExample I

A combined dentifrice composition of the present invention, designated
"Composition X", composed of a Component (A) and a Component (B) was prepared
wherein the individual components contained the ingredients as set forth in the Table
below.

Demifrice X
 Ingrodients - ALK
_Component A | Componest B

Deionized water 3.000 24.940
| Glycesin (99.3%) 25.000 22000 |
Sarbitol (20%) 41.676 -
Sodium lsry] sulfue 1.200 1,200
| Dicsicium phosphate dilrydrate (DCPD) = 49.520
Titanium conide 0.500 -
| Saccharin 0.200 0.200
| Sodium Aposide— 0.484% =
| Flavor 0.890 0.890
 Polycthviene glycol 600 3.000 =
Sodium carboxymethy! cellulose _0.330 1.000
Food Calor FDC Blue #] (1%) 0.200 -
Silicon Dioxide 18.000 -

Silica 3,500 -
- Lainscdiue pyiophosphate = 025 |
| Total 100.000 100.000

*1100 ppm releasable F- in combined components.
The DCPD abrasive used in the preparation of Component A had 3 magnesium

content of zero and a pyrophosphate content in the range of
0.1 - 0.4% by weight of the sbrasive.

SUBSTITUTE GHEET (RULE 28)
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What is clsimed is:

1. A dual component dentifrice composition for the fluoridation of tooth
structures in which a first component is & stable, semi-solid, exirudable dertiffice
composition which is free of calcium ion and contains a fluoride releasable salt and the
second component is a semi-solid, extrudable dentifrice composition containing a
dicalcium phosphate abrasive having & magnesium ion content less than about 0.5% by
weight based on the weight of the abrasive, the first and second dentifrice components
having substantially equivalent viscosities to obtain synchronous extrusion of the
components when dispensed for application to the teeth, the components when mixed
upon application to teeth providing increased deposition of fluoride thereon.

2. The compoasition of claim 1 wherein the dicalcium phosphate abrasive is
dicalcium phosphate dihydrate.

3. The composition of claim | wherein the fluoride releasable salt is NaF.

4, The composition of claim | wherein the magnesium ion concentration of the
dicalcium phosphate abrasive is from 0 to 0.3% by weight.

5. The composition of claim ! wherein the first and second components are
physically segregated prior to extrusion.

6. The composition of claim 1 wherein the components are extrudable at a volume
ratio of 0.9:1 10 1:0.9.

7. The composition of claim 1 wherein the components are extrudable at a voiume
ratio of 1:1.

8. A method for fluoridation of teeth which comprises preparing a dual
component dentifrice composition in which a first component is a stable, semi-solid,
extrudable dentifrice composition which is free of calcium ion and contains a fiuoride
releasable salt and the second component is a semi-solid, extrudable dentifrice
composition containing a dicalcium phosphate abrasive having a magnesium ion content
less than about 0.5% by weight based on the weight of the abrasive, the first and second

14
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dentifrice components having substantially equivalent viscosities, synchronously extruding
the components for application to the teeth and then mixing the components upon
application to the teeth whereby enhanced depotition of flucride on the teeth is obtamed.

9. The method of claim 8 wherein the dicalcium phosphate abrasive is dicalcrum
phosphate dilydrate.

10. The method of claim 8 wherein the fluoride releagable salt is NaF.

11. The method of claim 8 wherein the magnesium ion concentration of the
dicalcium phosphate abragive is from 0 to 0.3% by weight.

12. The method of claim 8 wherein the first and second components are physicaily
segregated prior to being dispensed.

13. the method of claim 8 wherein the components are extrudable at a volume
ratio of 0.9:1 to 1.:0.9.

14. The method of claim 8 wherein the components are extrudable at a volume
ratio of 1:1.

15
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Titulo de la solicitud: "COMPOSICION DENTIFRICA DE COMPONENTE
DUAL PARA FLUORIZAR LOS DIENTES"

Como resultado del examen de patentabilidad de la solicitud de patente de
invencidn, realizado segin lo establece el articulo 45 de la Decision 486 de la
Comisiéon de la Comunidad Andina, se notifica el siguiente concepto técnico:

Documentos estudiados

Para el presente estudio se tuvieron en cuenta el capltulo descriptivo
comprendido en los folios 5 - 21 y el capltulo reivindicatorio de los folios 22 — 23
de la solicitud.

Objeto de la Invencién
El objeto de la presente solicitud de patente de invencién consiste en:

Un método para la fluorizacién de dientes que utiliza un dentifrico de dos
componentes, libre de calcio soluble en agua, comprende los pasos de (1)
preparar un componente de fluoruro de sodio y pH 7.5, y otro componente de
iones fosfato y un acido para mantener el pH en 2,5 - 5,0; ambos componentes
de dentifrico contienen un abrasivo de silice; (2) mantener los primer y segundo
componentes de dentl(frico separados el uno del otro hasta la aplicacién a los
dientes que requieren de fluorizacién; (3) mezclar los primer y segundo
componentes y (4) aplicar la mezcla a los dientes.

El problema planteado en esta solicitud es la necesidad de un método para la
fluorizacién de dientes.

Para resolver este problema técnico la solicitud en estudio proporciona un
método que comprende los pasos de (1) preparar dos componentes de
dentlfrico; (2) mantenerlos separados; (3) mezclaros y (4) aplicar la mezcla a
los dientes.
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El objeto de ia invencion definido anteriormente se clasific de acuerdo con la
IPC: A61 K7/16, A61 K7/M18.

También se reivindica prioridad de la Solicitud de Patente de los Estados
Unidos US 09 067 819 de abril 28 de 1998, con respecto a la cual la fecha de
presentacion de la actual solicitud cumple el plazo maximo permitido.

Unidad de Invencién

El articulo 25 de la Declsidn 488 establece: “La solicitud de patente sélo podré comprender una
invencién o un grupo de invenciones relacionadas enire s/, de manera que conformen un unico
concepio Inventivo”.

En una solicitud de patente se puede reivindicar:

a) una sola invencién; o

b) un grupo de invenciones relacionadas entre sl por un Gnico concepto inventivo.
Cuando se trate del caso b), se debe considerar que el concepto inventivo Gnico que
relaciona las invenciones debe ser técnico, cumplir por s mismo con los requisitos de
novedad y nivel inventivo, y ser comin a todas las reivindicaciones.

Las reivindicaciones no mencionan en forma clara y ordenada su objeto.
Contienen elementos tan diferentes como:

- Un método para la fluorizacién de dientes

- Una composicién dentifrica

- Y su uso, que consiste en aplicaria a los dientes,
No mantienen el principio de la unidad de invencién porque no pertenecen al
mismo campo técnico.

Debe hacerse la cormreccion respectiva.

El articulo 21 de la Decisién 488 de la Comisién de ia Comunidad Andina establece que: “Los
producios o procedimientos ya patentados, comprendidos en ol estado de la técnica, de
conformidad con el articulo 16 de la presente Decisidn, no serén objelo de nueva patente, por el
simpie hecho de afribuirse un uso distinto al originaiments comprendido por la patente inicial”.

El articulo 14 de la Decisién 486 de la Comisién de la Comunidad Andina establece que "Los
Paises Miembros olorgarén palentes para las invenciones, sean de producio o de procedimiento,
en lodos los campos de la lecnologia, siempre que seaen nuevas, tengan nival inveniivo y sean
susceplibles de aplicacidn industrial”.

El Articulo 19 de la Decisién 486 de la Comisién de la Comunidad Andina establece que “Se
considerars que una invencitn es susceptible de aplicacitn indusirial, cuando su objeto puada
ser producido o utilizado en cualquier tipo de indusiria, entendiéndose por industria ia referida a
cualquier actividad productiva, incluidos ios servicios.”

Las reivindicaciones se refieren al uso de un dentifrico de dos componentes,
uno contiene fluoruro de sodio y pH 7,5, y otro iones fosfato y un acido para

mantener el pH en 2,5 - 5,0; ambos componentes de dentifrico contienen un
abrasivo de silice y se mantienen separados hasta la aplicacion a los dientes.

Se aclara que, de acuerdo con el Art 14, no se puede otorgar patente a usos
porque estos no son un producto ni un procedimiento tecnolégico.

De otro lado, de acuerdo con el Art 19, se considera que los usos no tienen
aplicacién industrial porque no se refiere a un tipo de produccién 6 utilizacion
en ningun tipo de industria.

Ademas el uso reivindicado no puede ser objeto de nueva patente, aunque el
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solicitante lo considere distinto al originalmente comprendido por la patente US
5855 871 que ensefia el uso de uso del dentifrico de dos componentes (ver
columnas 11 y 12).

Determinacién del Estado de la Técnica

El articulo 16 de la decisién 486 de ia comisién de la Comunidad Andina que establece que “E/
estado de ia técnica comprendera todo lo que haya sido accesible al publico por una descripcion
escrita u oral, utilizacidn, comercializacién o cualquier obro medio anies de la feche de
preseniacion de la soliclud de patente o, en su caso, de la prioridad reconocida.

Solo para el efecto de la determinacién de la novedad, también se consideraré deniro del estado
de la técnica, el contenido de una solicitud de patente en trimite anie la oficina nacionsl
compelante, cuya fecha de preseniacién o de prioridad fuese anterior a la fecha de presentacion
0 de priorided de la solicliud de paterie que se estuviese examinando, siempre que dicho
confenido esté inciuido en la solicitud de feche anterior cuando effa se publique o hublese
franscurrido el plazo previsto an el articulo 40°".

Considerando que la fecha de presentacién de la primera solicitud de patente
de la cual se reivindica prioridad es Marzo 6 de 2000, se consultaron las bases
de datos y los archivos con que cuenta la entidad con fecha de publicaciéon
anterior y se encontraron los siguientes documentos que anticipan el objeto de
esta solicitud:

No. Documento Titulo Fecha de
Publicacién
D1 US 5855 871 Effervescent two component | Ene 5, 1999
bicarbonate and acid containing
dentifrice
D2 WO 97 46218 Dual component dentifrice | Dic 11, 1897
composition for dental fluoridation

Evaluacién de los requisitos de Patentablilidad

El articulo 14 de la Decisidn 486 de la Comisién de la Comunidad Andina establece que “Los
Palses Miembros oforgardn palentes para las invenciones, sean de producio o de procadimientio,
en fodos los campos de la tecnofogla, siempre que sean nuevas, tengan nivel inventivo y sean
susceptiblos de aplicacion industrial”.

En cumplimiento del articulo 14 de la Decisién 486, se procedié a evaluar el
cumplimiento de los requisitos de novedad, nivel inventivo y aplicacién
industrial, con el fin de establecer la patentabilidad de la invencién reivindicada
en la solicitud en estudio.

Evaluacion de la Novedad

El Art. 18 de la Decisién 486 de la Comisién de la Comunidad Andina establece: "Une invenciin
se considerard nueva cuando no estd comprendida en el estado de la thcnica. El estado de la
técnica comprenders todo io que haya sido accesible al pablico por una descripcién escrita u
oral, utilizacion comercializacién o cusiquier oiro medio antes de la fecha de presentacion de la
solicitud de patente, o, en su caso, de la prioridad reconocida.

Solo para el efecto de la determinacién de la novedad, también se considerard dentro del estado
de /a tcnica, el contenido de una solicliud de patente en tradmite ante la oficina nacional
compelente, cuya fecha de presentacion o de prioridad fuese anterior a la facha de presentacin
0 de prioridad de la solicitud de patente que se estuviese examinando, siempre que dicho
contenido esté incluido en la solicitud de fecha anterior cuando elia se publique o hublese
transcurrfdo el plazo previsto en &l Art 40".

Se observa que los elementos caracteristicos del dentifrico reivindicado, es
decir dos componentes, uno contiene fluoruro de sodi ypH 7,5, yotro iones
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fosfato y un 4cido para mantener el pH en 2,5 - 5,0; donde ambos
componentes contienen un abrasivo de silice y se mantienen separados
hasta la aplicacién a los dientes eran conocidos en D1 (ver columna 7), por lo
cual no puede considerarse nuevo.

Evaluacion del Nive! Inventivo

El grtlculo 18 de la Declglén 488 de la Comislén de la Comunidad Andina establece que Se
considerard que una invencién tiene nivel invenlivo, si para una persona del oficio normaimente
versada en la materia técnica correspondiente, esa invencidn no hublese resultado obvia ni se
hubiese derivado de manera evidente del estado de Ia técnica.

D1 enseiia ios elementos mencionados en las reivindicaciones: dentifrico de
dos componentes, uno contiene fluoruro de sodio y pH 7,5, y otro iones
fosfato y un acido para mantener el pH en 2,5 - 5,0, ambos componentes de
dentifrico contienen un abrasivo de sllice y se mantienen separados hasta la
aplicacion a los dientes.

Debido a que D2 también sugiere el dentifrico, una persona conocedora del
arte tomaria en consideracidn tales enseitanzas y llegarfa al reivindicado en
esta solicitud. No se observa un efecto inesperado en el dentifrico reivindicado,
por lo cual es obvio y no tiene nivel inventivo.

Lo reivindicado tendria nivel inventivo si presentara propiedades sorprendentes
en comparacion con el estado del arte y resolviera un problema que no se
hubiese resueito en la técnica.

Conclusion

En conclusidn, los requisitos de patentabilidad de la presente solicitud estan
afectados asl:

Item Documento Relvindicaclones Raquisito que afecta
afectadas

D1 US 5 855 871 1-12 Novedad y Nivel inventivo

D2 WO 97 45216 1-12 Novedad y Nivel inventivo

En cumplimiento del articulo 45 de la Decisién 486 de la Comisién de la
Comunidad Andina, se le indica que debe dar respuesta dentro del término de
sesenta dlas contados a partir de la fecha de la notificacion de la presente
comunicacléon. En caso de no dar respuesta al presente requerimiento o si a
pesar de la respuesta subsistieran los impedimentos para la concesién, se
denegara la patente.

Notiflquese el presente ofici
e), del capitulo quinty/del

nforme a lo dispuesto en el numeral 5.2, literal
ulo primero de la Circular Unica No. 10 de 2001.

CESPEDES DE VERGEL
i5ion de Nuevas Creaciones.

El anterior requerimiento fue notificado por fijacion en lista, de fecha
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