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In particular, it relates to so-call ed baking soda dentifrice conpostlons
contai ni ng pyr ophosphat e anti cal cul us agents and whi ch have inproved

stability and aest heti cs. Backgr ound
Dental cal culwsee2u2ot artar as it is sonetinmes called, is a deporsusssoosabi ch
fornms on the surfaces of the teeth at the gingival nargin. Supr agi ngi val

cal cul us appears principally in the areas near the orifices of t he
salivary ducts; e.g., on the lingual surfdces of the |ower anterior teeth
and on the buccal surfaces of the upper first and second nolars, and on
the distal surfaces of the posterior nolars. Mat ur e cal cul us
consists of an inorganic portion i cal ci um phosphate
arranged in a hydroxyapatite crystal lattice structure simlar to bone,

enanel and dentin. An organic portiop is ,alsq. present and consi sts of
desquamated epithelial cells, Ieukocj&ﬁhﬂﬂﬁii&ﬁﬂiry sedi nment, food debris
gnd ?/arl ous types Thepresend llimwemtwnsrelatestooral%\somjscsxt’iai:strhfmhimﬂl o it |
evel ops, ‘it ss staine
or discol oureﬁ@g&iiﬂé&s@r ar%ﬁis%gﬁ%ﬁﬁ%wgbﬁh@s%%

a
aesthetic sta agnts and which have SMW@IL‘QI |y

by the denti stagsthetivs, i ne dental office procedure. A variety of chem cal
and bi ol ogi cal agents have al so been suggested to retard cal cul us

formati on or to renove cal cul us aftgr it i's [orned. Pyrophosphate salts

are chem cal agents knows to have t to retard cal cul us

formation as descrDenthl calvulas aomtartar as it is\dometitnésoilled, 499 depobsitt 0 Parran,
Jr. et al., i S@lﬁféﬁfﬁﬁ&ho&ﬁxe duttdces'dfthe teeth at the gingival margin. -
Supragingival calculus appears principally in the areas near the orifices of
the salivary ducts; e.g., on the lingual surfaces of the lower anterior teeth
andonthebnccalsmfacesoftheupperﬁrstandsecondmolars,andon
the distal surfaces of the posterior molars. :

Mature calculus consists of an inorganic portion which is largely
calcium phosphate arranged in a hydroxyapatite crystal lattice structure
similar to bone, enamel and dentin. An organic portion is also present
and consists of desquamated epithelial cells, leukocytes, salivary
sediment, food debris and various types of microorganisms.

As the mature calculus develops, it becomes visibly white or
yellowish in colour unless stained or discoloured by some extraneous
agent. This is undesirable from an aesthetic standpoint.

Mechanical removal of calculus periodically by the dentist is routine
dental office procedure. A variety of chemical and biological agents have
also been suggested to retard calculus formation or to remove calculus
after it is formed. Pyrophosphate salts are chemical agents knows to
have the ability to retard calculus formation as described, for example, in
U.S. Patent 4,999,184, to Parran, Jr. et al., issued March 12, 1991, the
disclosure of which is incorporated herein by reference in its entirety.

Dentifrice compositions containing pyrophosphate salts and §odium
bicarbonate (aka, baking soda) are also known, havmg been described for



discl osure of which is incorporated herein by reference inits entirety.
.Dentifrice conpositions containing pyrophosphate salts and sodi um

bi carbonat e (aka, baking soda) are al so known, having been described for
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Pat ent 5, 180, 57€”°,ﬂ2v9%ston et al., issued January 19, 1993, the

di scl osure of which is incorporated herein by reference in its entirety.
Obt ai ni ng stable dentifrice conpositions contsai ni ng sodium  bi carbonate
and pyrophophate effective for inhibiting dental cal cul us fornatlon

.Pﬁweve{j’ {3" fesent S exaiftiplé,da'8) Fakait 5; 180,578y toWiastonadtal., issued Jan

ese dentifrice e in
the formof tetra aﬁ%ﬂ%ﬁﬁ@@b@ hpraEt ek byl SEEREE i
crystal's can growentirety mmmaontamgsndrgm ve
ggtSteE?t |5Ci88ng7gl ne r nb or Eﬁe@ﬁﬁdf itiig fglcs this
probl.em and descri nggé gigm gﬁﬂé‘ﬁﬂh& o%ﬁ%@?@ﬁy t he
sodi um bi car bonat e!xssolmdamthese Qomposmmlssuhse@mmyrhhlyiphat e.

The anmpunt of dis

relatively lowin t ostlon andtﬁ” F oﬂcigﬂate
particles are sai nﬁbﬂ‘s&?@&)‘m &ﬁé B#&%F@g

decahydr at e sal t ehavemegative aestheticsiand timvcttartarrowml

pyrophosphate crystals dissolve very quickly, however, mhen the
conposition is dilute t urs duri us Ths th IS just
anot her way of pr ach?ﬂ’%%i@@ §?WMH abef &'e'ﬁc}
exanple, in U S. mrecognises this savoukngalbyamamtfaﬂunnggust

4, 1987, the di sclﬁgaéﬁ‘% ein
its entirety. It IS o%{ q@catm%?gg
t hat pyr ophos FRetal pyrephosphate.,

conposi tions V\/mthh'd’ore mdtdnbelreml}ebw;nﬂidﬁndmmmdl&emy be

prepared by con fhdiR lﬁﬁ‘ﬁ
about 20% of the {g%?%% egl %l F [ zeaiﬁ ﬁgl:i“%)b In # e process
mxture. In icarbonate. These

tmdxssolved pyrophosphate crystals dissolve very quickly, however,
when the composition is diluted with water as occurs during use. This
then is just another way of practicing the invention disclosed and
claimed, for example, in U.S. Patent 4,684,518, to Parran, Jr. et al,,
issued August 4, 1987, the disclosure of which is mcorporated herein by
reference in its entirety.

It is also known from PCT application US94/03280 that
pyrophosphate/sodium bicarbonate-containing dentifrice compositions
which are aesthetically acceptable and efficacious may be prepared by
controlling the process conditions to insure that less than about 20% of
the pyrophosphate is solubilized at any point in the process mixture. In
practice, the process described in the above application still leads to
solubilization of about 5% of the total pyrophosphate level. In order to
minimise the risk of recrystallization of pyrophosphate decahydrate

- crystals, it would be desn'able to teduce the soluble pyrophosphate level
still further.

It is therefore an object of the present invention to provide an easily
controlled process for preparing a stable dentifrice composition |



practice, the process described in the above application still leads to
sol ubi li zati on of about 5% of the total pyrophosphate level. In order to

TS T S R Ut eCTytat T zZatr on. o1 pyropnospnat € decanydr at € C
~crystals, it would be desirable to reduce the sol ubl e pyrophosphate | evel
still further. . It is therefore an object of the present invention
to provide an easily control | ed process for preparing_a stable dentifrice
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sodi um bi carbonat e and pyrophosphate salts. An object is al so to provide
stabl e dentifrice conpositions contai'hing sodium - bicarbonate and

cons ot eniouRRY R inkohafid frdbhRshmp st AR 02, 0

stabl e corales mmmlmmmnwmm sodingtessi ng condi ti ons

such t hat Hibrbogasy arl #ggm saltateidles off the composition
ess hn er objects
of the. pr dSeliPEhRrRd Hidor o sﬁéﬁ%ﬂﬁﬁpﬁ detai | od
descri pti dnmmmhm&nlﬂecomposmons ﬂlﬁat i os used herein
are by vvelﬂ-bmw disolvead herw se
speci fi ed. Su hﬁP§P ntlon

Accor di ng %hww%p'eésww FPed a
dentifrice conposition. conprising: o a) fron1about 5% to about 50% by

wei ght of sodiTgse and other obj octsofmeffpiﬁm bebome readilyp! ©
fluoride ion sour suf.f1 cl.g OVIde rom abou
10ppmto M&F@ﬁ%ﬁﬁmﬁsﬁﬁﬁ nﬁﬁ’ﬁo‘gﬁ at | east about 1. 5%&
wei ght of tetrasodi um pyrophosphate, S of mhlch sone or all of the
tetrasodi um pyARfpeASsiitages arid fafios'iSed herein are by weight, and all
measurements are made at 25°C , unless otherwise specified:

Accordmgto aﬁrstaspectofthzmvenuon,therelsprovndeda

dent:ﬁ'xce composition comprising: o
a) ﬁ'omaboutS%toaboutSO%bywe:ghtofsodmm "
- bicarbonate;

b) asohxbleﬂuondexonsommanammnnsuﬁcxenttopmvxde

from about 10ppm to about 3500ppm of fluoride ion;

c) atleast about 1.5% by weight of tetrasodium pyrophosphate,

of which some or all of the tetrasodium pyrophosphate is in the

_formof\mdnssolvedanhydronstemodnmpymphosphate

particles; and =~ -

d) ﬁomaboutSO%toaboutM%demfmecamermatemls
and wherein further said composition has a soluble pyrophosphate ion
content in the range from about 1 to about 100ppm, preferably from
_aboutlStoabouthppm,morepreferablyﬁ'omaboutZtoabmnSppm.

lhepr«entmvennonalsorelatutoamethodofmahngthcabove
denﬂﬁwecomposahoneompnsmgthestepsof:

a) forming a premix of dentifrice carrier materials comprising one

or more materials selected from binder/thickening agents,

humectants, buffering agents, abrasive polishing materials,

surfactants, sweetening agents, flavoring agents, titanium dioxide,



f of m of undi ssol ved anhydrous, tetrasodi um pyrophosphate particles;
and d) from about 50%to about 94% dentifrice carrier materials;
ang-wherein further said conposition has a sol ubl e pyrophosphate ion
content in the range fromabout 1 to about 100ppm preferably from about
1.5 to about 10ppm nore preferably fromabout 2 to about 5ppm

The present invéﬁ??@ﬂ“ﬁ?so relates to a method of nmaking the ab&G¢E&US600526

dentifrice conposition conprising the steps of: ~a) formng a
prem x of dentifrice carrier-«materials conprising one or nore
material s sel ected from bi nder/thi ckeni ng agents, hunect ant s,

buf fering agents, abragl 3 LSH rl . . urfactants
sweet eni ng agents, fla%q% e%{ﬁ‘@mmmﬂawme%%.mzo
PCT/ US96/ 00526 - éfmns agents and one or more buffering agentssufficient
m xtures thereof, sai dtopprovide & pH itdstep b) heréifgreater tiin 4Buit pH 8;

bi nder/t hi ckeni ng age . ffer .agents suf.fi cient
to provide a pHin stre]@S MPWW%QWmMMW
forming a paste by addwém& ydrate the binder/thickening ageat;

sufficient to hydrate ¢he addif Wmﬁm%mmni‘ ﬁﬁt . addi ng

sodi um bi carbonate to e ' w X . d t eﬁtafr addi n

t et rasodi um pyrophosph#t e, - t??’_‘ﬁﬂdlmwml)hﬁﬁl’ Bndll 3t gnee,ar Bhst e

at a tenperature | ess PORiIOnSointhepaste at a temperptuse dessithen about 30°C, about
25C and preferably at prefétably 16s¢ il about 25°C artPpreféiab) Wgﬂofgreatﬁrt
e m after

Preferably, the tetrasgdi osphate i1s added to t ture
all other sodium cont a%t%]ogﬁ’@present in the conposition have been
added thereto. In preferred enbodi nents, noreover, the bi nder/t hi ckeni ng

agent and buffering amw,aﬂéﬁhmww isRiddEd to the

195 111, i L ot s e SR bave

vi ewpoi nt. of achi dheemadded theretoa o prefecredembodiments, mereoverjthe  hydrati on

step. . binder/thickening agent and buffering agent are added batchwise to the

. premix so as to provide multiple alternate layers of binder/thickening

agent and buffering agent in the final premix, this being valuable from the
viewpoint of achieving optimum paste theology during the binder
hydration step. - . ' '

The present invention relates to a method of manufacturing a baking

soda dentifrice composition containing pyrophosphate tartar control

_ agent. The dentifrice compositions produced by the present process may
be in the form of toothpastes or gels. The term "toothpaste”, as used
herein, means paste and gel formulations unless otherwise specified. The
present invention also relates to baking/pyrophosphate tartar control
dentifrice compositions comprising anhydrous tetrasodium pyrophosphate
particles. L

- - The present process and compositions comprise several essential
components, as well as optional components. A detailed description of
hese components and the present process conditions are described
A) Pyrophosphate Salts
The pyrophosphate salts used in the present process and
compositions must include tetrasodium pyrophosphate. This material



The present invention relates to a method of manufacturing a baking soda
dentifrice conposition containing pyrophosphate tartar control agent. Th
' e present process nay be In the
.form of toothpastes or gels. The term "toot hpaste”, as used her ei n, means

paste and gel fornulations unless otherw se specified. The pr esent

i nvention also relates to baki ng/ pyrophosphate tartar control dentifrice
conposi (W@PE2¥Bhpr i sing anhydrous tetrasodi um pyrophospRGFES96N03: | c| es.
The present process and conpositions conprise several essential

conponents, as well as optional conpgnents A detail ed description of

t hese conponents and the present proCess conditions are descri bed

lsed in if pﬁg@n@%ﬁgﬁémﬁﬂ%@wm%%@Fﬁ@@fﬁﬂ?ﬁisiﬁl um

pyr ophospRpeeies m@xd&mm wcmwuons salt is its
EFTQLJ?S{QQ&; Garticle foms, Which/ihay | d | n_tdhe dent h@@lg@@ydrate form
CONposi t i %%&ﬁﬂ%%hﬂ%éﬁf M%‘%&%y be its '

crystal | i mesth acrepiable andireadily solubleduning pse.t i cl e si ze of the salt
preferably belng snall enough to be aesthetlcally acceptable and readily

sol uble durin tetra rophosphat e sal t paetlcles
are a Wﬂﬁ?mﬂ@m%ﬁgﬁﬁﬁ%@mt it is
to be recegmponent o Mpmmnmsmdmposmmphwm tecognisedny’ be

included insthiencl ude tetra
Tetal pgm %ﬁ%&w&ﬁﬁ@" Fﬁﬁtﬁﬁﬁsﬁsz%%ﬁﬁ bt Mot |
m xt ures hasmmnlm assi um
dxacldpyrophosphates malkahmetalmonoacldpyrophosphateand
mnmwthereof,wheremthealkahmetalsaresodmmorpotassm
| (Pyrophosphatesaltsaredacﬁbedmmoredetailml(lrk&Othmer
' hemical Technology, Second Edition, Volume 15,
InterscxencePubhshus (l958),mcorporatedhetembyreferencem1ts
entirety). Thesesaltsareuseﬁ:lmbothth«rhyckatedandunhydmted
forms. Because such salts are typically more soluble than the -
tetrasodmmpyrophosphatesalt,thelrmclusnonmthcproeessand
compositions of the invention should be limited to avoid preparing
compositions containing soluble pyrophoq:hate ion, andexclustonof
suchmomsolublesaltsxsprefened .

'l'heamountofpyrophosphatesaltuseﬁllmdlesecomposmonsls
mymcmoleﬂ‘ecnvemum,mdnsgeuenﬂymoughtopmwdeat
,leastaboutIO%preferablyﬁ'omaboml.S%t.o‘abomIO%,more
preferably from about 3.0% to about 6% P207 ,bywe:ght_gfﬂle
compositions. It is to be appreciated that the level of P207 is that
amountupableofbemgpmv:dedtotheoomposmon(ne the theoretical
amount g¢ an appropriate pH) and that other pyrophosphate forms (e.g.,
HPO7 )mybepreamtwhenaﬁnalpmdmtpﬂnsestabhshed. The
level of tetrasodium pyrophosphate salt preferably used in the present
,methodsandcomposmonsuthaefoteﬁ’omaboutls%toabomU%,
andmorepreferablyﬂ'omaboun%toabouth’/o,bywe:ghtofthe

dentifrice composition.



(Pyrophosphate salts are described in nore detail in Kirk & O hner,

Encycl opedi s of Chem cal Technol ogy, Second Edition, Volune 15,

I nterscience Publishers (1958), incorporated hereinby reference inits
entirety). These salts ae useful in both their hydrated and unhydrated
fornms. Because such salts are typically nore soluble than the tetrasodi um
pyrophosphat e saMQ@9%Z&0r inclusion in the process and  conposiRGEHISYS26
the invention should be limted to avoid preparing conposi tions

contai ning sol uble pyrophosphate i on, and excl usi on: of such nore sol uble
salts i's preferred. “The ‘anmount of pyr&phosphate salt useful in

t hese conpositions is nt effectiv and i

general ly enough to pr&%ﬁ% JEH m%w&m
1.5%to about 10% product witharvariety of uses imchudingussin dentifrices and
Plerr]Jerr] , by Wsthﬁsamﬁ’?&wﬂbﬁﬂﬁtdwhﬁléﬂmliﬂﬂ‘iﬂé&e

that the level of P nt. ,capabl e e pr.avi ded

to the conpositi onﬁﬁ@%@r@@ 1“? YSS?@ ;%’ and

a Tinal proGuct. bF grim bbbl wﬁﬂam %, S iunt? bi d&‘:&ewﬁ&z nospha o

a final product p 0 30° osphat e
conposi i ons |

salt preferably use n the present . nethods: an S therefore

from about 1.5%t0® % and nore preferably from about 2% to about
10% by weight of the dentifrice conposition. B) Sodi um Bi car bonat e
po 6/ 21420 C) - Soluble Fiuoride Ion Source
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bi carbonate, al so knomﬁéglubﬁpnﬂﬂgsw Wﬁ 'mmmsom UH] a

\\I/\ﬁrlety \% use?‘ i neompoasitionse The soluble by IB?::M!;HIS a

ite powder that ig Y 3300 of the fiiGfide ioh.

e oo o AR e e ool T e

30% sodi um bi car boﬁamdwmdsgdhmmonoﬂ\mwlmm Norris et al., U.S. Patent
2,946,1735, issued July 26, 1960 and Widder et al., U.S. Patent
3,678,154, issued July 18, 1972 disclose such salts as well as others.
Both patents are incorporated herein by reference in their entirety.

D) - Dentifrice Carrier Material
In preparing the present toothpaste process compositions, it is

desirable to add one or more dentifrice carrier materials to the
compositions. The term "dentifrice carrier materials”, as used herein,
means any material safe and effective for use in the toothpaste

- compositions prepared according the present invention. Such materials
are well known in the art and are readily chosen by one skilled in the art
based on the physical and aesthetic properties desired for the dentifrice
composition being prepared. Dentifrice carrier materials typically
compnseﬁomabmtSO%toabout%%,prefemblyﬁomaboutGO%to
about 80%bywexght of the present compositions.

The present compositions typically contain a binder/thickening
material to provide a desirable consistency. Preferred binder/thickening
agents are carboxyvinyl polymers, carrrageenan, hydroxyethyl cellulose
and water soluble salts of cellulose ethers such as sodium carboxymethyl
cellulose and sodium carboxymethyl hydroxyethyl cellulose. Natural
gums such as gum karaya, zanthan gum, gum arabic, and gum tragacanth
can also be used. Colloidal magnesium aluminium silicate or finely
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C) . Soluble Fluoride lon Source - A soluble fluoride ion source is

al so incorporated in the present conpositions. The soluble fluoride ion
Source TS used TT11 alftournt s Surrrerent o proviae fFrommabout—I0—to about
-3500 ppm of the fluoride ion. Preferred fluorides are sodiumfluoride,

stannous fluoride, indium fluoride, and sodi um nonof | uor ophosphat e.
Norris et al., U S. Patent 2,946, 1735, issued July 26, 1960 and W dder
at al ., WOS62pR0cnt 3,678,154, issued July 18, 1972 (PCRUIWSWO6Ch salts

as well as others. Both patents are incorporated herein by reference in
their entirety. D) Dentifrice Cargler Material s I n preparing
the present t.oothpaste process conpositions, it is desirable to add one

Ydent: fr1 cvdéd ?@@%&f‘h‘&#@tﬁr ot §£L‘§° %@iﬂ'ﬁ Qggﬂééffeﬂﬁﬁp Tterial safe
and ef f ect IMProve textze amosnt from-aboutaccor di ng

the presen.2%ts abbat's.0% qu&my&moﬁnom inthe art and are
readily chosen by one skill'ed irh-the art =~ based on the physi cal and

aesthetic properties desired for.the dentlfrlce 03|t|on bei ng |
pr epar ed. Dent K8 mm@ ase from about 50% \
|

20 ket s el ag“"““"’“gw ;g Mgl o1

bi nder/ t hi Preferred

bi nder / t hi too$hpast commcmmar&n hthsmle sorbito

carrragee% g@lﬁ%ﬂ%ﬂ; W Biéveldriom! cel | ul ose
et hers su ul ase_and sodi um car oxymet hyl
hydr oxyet h eﬁ%l p‘(d{ﬁy‘%‘ gum karaya, zanthan gum ‘

gum arabi c, and gum tragacanth can al SO. be used. Colloidal magnesium

al uni ni um si | i, W&dﬁﬁé&malsobead&@ﬁ{ﬁé‘ﬁ'@sm ositions

PCT/ US96/ 0Q526. Y ded sil

can be use MW%W% 1 -Add _.m&? |rr|p\r”ovg tZ;(t :Jrcg
Thi ckeni ngcompositions.n Titanium dioxide cdmpuuﬂﬁmabdﬁt@&i% about 5.0%
by wei. ght ﬁiiﬁ&utl%%yﬁeiﬂh%f%ﬂ:posmon.

| Waterlsalsopresentmtheeomposmonsofﬂnsprocess Water
employed in the preparation of commercially suitable toothpastes should
preferably be deionized and free of organic impurities. Water generally
comprises from about 12% to about 45%, preferably from about 15% to
‘about 35%, more preferably from about 20% to about 30% by weight of
composition. These amounts of water include the free water which is
addedplusthatwhlchxsmﬂnducedmﬂlothermatenalssmhaswml '
sorbitol. . .

'l‘hepHofﬂlepxuenteomposmonsxsad;ustedthmughmeuseof
buffering agents. Buffering agents, as used herein, refer to agents that
eanbeusedtommasethepHofthecomposmonstoamgeofabove
about pH 8 as preferred for addition of the sodium bicarbonate and
tetrasodium pyrophosphate. Tbeseagentsmcludemsodlmnphosphate
sodmmhydrmndemdsodmmwbonate Sodnmwbomtelsprefmed
at a level of from about 0.5% to about 2% by weight of composition.

Anabraswepohshmgmatenalcanalsobemcluded. Theabraswe
polishing material contemplated for use in the compositions of the present
mvennoncanbeanymatemlwh:chdoesnotexcesavely abrade dentin.
These include, for example, silicas including gels and precipitates, -




It*is also desirable to include sone hunectant material in a toothpaste

to keep the conposition from hardeni ng upon exposure to ai.r. Certain
humectants can also inpart a desirable sweetness or flavour to t oot hpast e
corrp03| tions. Suitable hunmectants include glycerin, sorbitol, ot her

edi bl e pol yhydric al cohols, and m xtures thereof, at a level of from about
15% t o about 709wepeemad2ght of conposition. Ti t ani um di O>RCIAIS960D526
al so be added to the present- conpositions. Titanium dioxide is a white

powder whi ch adds pignment tq.__;:__l.-t--he conpositions. Titani um di oxi de generally
conpri ses from about 0.25% :to about 1% by wkight of conposition.

Water is also present.in tRe corrp ilons of this process Wat er enpl oyed
13 tge prepa&at i gnf’éﬁq ooty Mmobh%ﬁmd&y e, ealcium ef er abl vy
e deioni zed an sphaemmaluimrpﬁdgphaﬂp éﬁphoml ses
from about 12%t0%98w, %{ chEabe Tl o ﬁ g&?ﬁ E‘ 500 nore
prefereably from ahou 5 “3U%0 1Y v'“ "%’8‘-%0 ese
anouts of water inehrasive demsation prodnctsiof urda and i s
i ntroduced with ot etal. in I8 pH of

Mmdﬂ&lgde eboey
t he present conpo buff Ing _agents.
Buf feri ng agents, nge@ﬁ% §y %
i ncrease the pH of Mix@ires, of above about. pH 8 as
preferred for addtion of the SOdI um b| car bonate and tetrasodi um

B Sod: m cabonat o ?W?%“@Wdr?“ e

about 0.5%to aboﬁlﬂ!%‘ﬂg ts(ﬂf%mﬂldﬂltal cleaning and polishingy

pol i shi ng. rrgt feglr alpamm\bhhmw tocthi iendmel B?Hﬁéﬁhtnlsrhﬁ%d g{a

;g;t ﬁarr}t)eﬁl :I whi c% ﬁsﬁ%h as'lth ?@ €S+t or

exanpl e, silicas igem !ﬁbﬂmﬂ%mm&mmﬂmgWWﬂmm 30

PCT/ US96/ 00526 microns, preferably 5 and 15 microns. The silica abrasive can be
precipitated silica or silica gels such as the silica xerogels described in
Pader et al., U.S. Patent 3,538,230, issued March 2, 1970 and DiGiulio,
U.S. Patent 3,862,307, June 21, 1975, both incorporated herein by
reference. Preferred are the silica xerogels marketed under the tradename
"Syloid" by W. R. Grace & Company, Davison Chemical Division. |
Preferred precipitated silica materials include those marketed by the J. M.
Huber Corporation under the tradename, "Zeodent", particularly the silica
carrying the designation "Zeodent 119". These silica abrasives are

described in U.S. Patent 4,340,583, July 29, 1982, meorporatedheremby
reference.

The sbrasive is preferably present at a level of from about 6% to
70%, more preferably from about 15% to about 25% by weight.

~ The toothpaste compositions can also contain surfactants. Suitable
 surfactants are those which are reasonably stable and foam throughout a
wide pH range, including non-soap anionic, nonionic, cationic,
~ zwitterionic and amphoteric organic synthetic detergents. Many of these
suitable agents are disclosed by Gieske et al. in U.S. Patent 4,051,234,
September 27, 1977, incorporated herein by reference. Sodium alkyl
sulphate and polyethylene glycol are preferred for use herein at a level of
about 4% to about 3% by weight of compositions respectively.
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cal ci um carbonate, dical cium orthophosphate di hydrate, cal ci um
pyrophosphate, trical ci um phosphate, cal ci um pol ynet aphosphat e, I nsol ubl e
3001 um pol ynet apnosphat e, hydrat ed al um na, and resinous abrsive :

.materials such as particul ate condensaton products of urea and

f or mal dehyde, and others such as disclosed by Cooley et al. in US.
Patent 3,070,510, Decenber 25, 1962, incorporated hereip by reference.
M xt ur eV 5i ves can al so be used. Silica tett Pasi ves, of

various types are preferred because of their unique benefits of
exceptional dental cleaning and poli ghing performance w t hout unduly _
abradi ng tooth enanel or dentin. The 'sili ca abraS| ve poI I shing materi al s,

usef ul here| n éu%@& w‘lﬁ ge%/e an aver age
particle a ween,alho cr reably 5 and
15 mcron kﬂg zm%mk silica gels
such as thﬂdspeum;oddfsamhndalmfclmesmg Pat ent

3,538, 230 QueRlfs l= 62 307, June
21, 1975, ‘Y)l E:E |gmg Ba‘ra@cﬁe- DY - re ereﬁé&%m dre the silica

xerogel S agenis e ¢ Conmpany,
Davi son Cigenu'ailyli!edml aﬂwdsioﬁﬁem abm&ﬂﬂ!%ttrd:mattMI al's

i ncl ude t F Huber Cor poration under the t radenane,
" Zeodent " cul ar e SI | | ca carrying the designation "Zeodent
119" These 5| | ica abrasives are descrl bed in U S Pat ent 4, 340, 583, July

29, f198%I incdﬂw .8 invention o '_ _ mmlsocontam FaSIVGfIS b ‘
prefera prosent.. ) Qe b L preferably
from abou ; ab 3 mm%%&% conposi tions
can al so QpHena ‘ synthelicwhi ch are

r easonabl mﬁﬁbb@lmhf(m;ww“_ gfmglaw udi ng n;)R tsoap
ani oni c, 1 ani g synt hetic
deter gent% eﬁ;&%‘f -] g W Wg"gske et al.
in US pmqnnm y Gattar r&nmaf herein by
referencewlﬁewwmdmé refefensd irety; 48 welbas; pref erred

compos: ¢ 1§ Pelfpute Wmﬂf&m%‘f‘fm?% d @g '
tripo) yphosphate hexametaphosphate), diphosphonates (eg. EHDP'
AHP), polypeptides (suchaspolyaspattxc andpolyglutam:c acids), and
mnxturesthmof

componmtsdcscﬁbedaboveaccordmgtothemethodofmmlfacumg

This method comprises the steps of: -
a) formmgapremmofdenuﬁwecamermatenalsoompnsmgone
or more materials selected from binder/thickening agents,
hmnectantsbuﬁ'emgagents.abraswepohshmgmatenals, -
surfactants, Sweetening agents, flavoring agents, titanium dioxide,
and mixtures thereof, said premix including at least one or more

) bmderlﬂnckemngagentsandoneormorebnﬂ'mngagemssuﬁcnent
'toprowdeapHmstepb)hmofgreatuthanaboutpHB '
b) formgapastebyaddmgwatertoﬂlepremmmanammmt
' cxentﬁohydnlethebmderltbxckenmgagent;
c) addmg;odmmbwarbonatemthcresulungpaste o

- .d) thmaﬁeraddmgtelrasodmmpyrophosphate all at once or in
poruons,tothcpasteatatunpemtmelzssthanabwt30°c
preferablylessthanabmutZS’CandatapHofgreaterthanabout
pHS.




WO 96/ 21420

PCT/ US96/ 00526 ‘Flavouring agents can al so be added to the
present conpositions. Sui tabl flavouring agents include oil of

Wi ntergreen,oil of peppermt, oil of spearmnt, oil of sassafras, and
oil of clove. Sweetening agents whi ch can be used include

aspart ame, acesul wewazsaechar.i n dextrose, | evul ose and sodi umMPCRAIS:EMNNS2S.
Fl avouring and sweetening agents are = generally used in toothpastes at

| evel s of from about 0.005%#t:0 about 2% by wei ght of conposition.

The present invention conpositions can also dntain optional

phar maceuti cal agents (e.g., ticlosan) and other tartar control agents.
Optional tartar control agents i ncl ude such known materials as synthet.ic

ani oni ¢ pol yners (Preféribly)theamoant of sphate dissolwsdsincthe hixeure for the

xanpl e in U %C'gﬁgﬁpﬁﬁ%@%% @éfm@%@%@%ﬁ%ﬁ% o

whi ch are |ncorpor&h°@§ H@rWll Opmm ly from
e.g., polyam no pragfspreferab nheﬁsmdas@yrq;hoiy

pol Ypept 1 des Z‘Lﬁh“ﬁéaﬁ%&m&éﬁh@?@%m ﬁféfw&&ﬁ%

The t oot hpast e corthe sixhissand compositions edrhereinafter in
conponent s descri lthg Examyslesiccor ding to the met hod of manuf act uri ng.

This method conpriss the steps of: ‘a) form ng a prem x of
dentifrice carrier materlals corrprlsm one nore materials

sel ect ed from bi ndEhe folloywiag descnbemddmwm)embedxw
agent, abr asi ve pO'Wﬁ:ﬁiﬂ&e@b Mlﬁe present inventiogUr f act ant s, sweet eni ng
agents, flavoring agents, titani mdi oxide, and m xtures thereof,
said prem x including at | east one or nore bi nder/thi ckeni ng agents
and one or nore bUEXAMBRLESents suffient to provide a pHin step
b) hereof greater than about pH 8; form ng a paste by addi ng

water to the prem n_anmount sutficient .t o.hydrate.the
bi nder/t hi ckeni ng ?ﬂlfwmgme 1%?@“%&81’5&#9%%% Mthe

resul ting paste; pyrophospha!p xonmtento'éabqutci 3%.t et rasodi um pyrophosphat e,

all at once or in portions, to the paste at a tenperature | ess
about 30C, Ingredient . . Paste @
Sodium Bicarbonate 20.000 20.000
Water 19.773 19.773
Silica _ 15000 -~ 15.000
Glycerin 15.000 15.000
Sorbitol (70%) 14.061 14.111
Tetrasodium Pyrophosphate 5.045 5.045
Sodiuny Alkyl Sulphate (28%) 4.000 4.000
PEG-6 : 3.000 3.000
Sodium Carbonate 1.250 1.250
- Flavour 1.000 1.000
CarboxymethylCellulose 0.800 0.800
Sodium Saccharin 0.400 0.400
Titanium Dioxide | 0.350 0.000
Sodium Fluoride . 0.321 0.321
FD & CBlue No. 1 - 0.000 0.300

The paste compositions are prepared as follows. To the
humectants (sorbitol, glycerine, PEG-6) at ambient temperature is added
a particulate mix of sodium saccharin, sodium fluoride, sodium



preferably | ess than about 25[err]C and at a pH of greater t han about

HS. WD 96/ 21420 '
BCI? U506/ 00526 ' 10 Preferably, the v

-amount of pyrophosphate dissolved in the m xture for the met hods and
conposition of the present invention is in the range from about 1 to
about 1Qﬂ? 143 referably fromabout 1.5 to about 10ppm ___ 10D referably
from abo '0 about 5ppm neasured as pyrophosphate . t hod of
measuring the anount of pyrophosphate dissolved in the m xture and
conposition is described and exenplifjed hereinafter in t he Exanpl es.

The foll ow ng exanpl es further descrl e and denonstrate embodi ments
within th following are

g])t(aggljﬁts S?We;gaste’%ﬁﬁe . Cal(:bo aVi )rl]geﬁulosgé&égde te | Ol’l COI’lt ent

Sodi um Bi Wrtattheparﬂcxﬂatemmtwoequﬂ@amsmtheorderme. V\at er

19.773 carﬁ@nﬂ?CMé'tb';ﬁ'ﬁwdeaso-caﬂed Retticulate 15.000.
éﬁrg??m @%ggre %ommdpmmmmwm%:%mmmﬁqmjm 15000
'Sl'ezjrasog\: Ig‘éarﬁug:%bng éég%‘ﬁgmwm _Tothmmmﬁe@ﬂséiddedﬁ%xd;q?(;g%

Odl um &l oy in h

3. 000 4] : P 1. 250
1.250 Fifinal paste product is Egmﬂr Mhonofﬂam@dsodmm ~1.000
Car boxy metaliyylGulphsite solution. | 0.800 .~ 0.800

| q
Measurement of the level of soluble pyrophosphate in these compositions |
is accomplished as follows.

3.00g + 0.001g toothpaste is weighed into a 50ml polypropylene
centrifuge tube; dexomsedwater(90ml)andsxxghssbeadsareﬂwn
added. Stopper and thoroughly mix for exactly 2 migutes on the vortex
mixer. Transfer the contents to a 25ml centrifuge tube, stopper and spin
at 15,000rpm at 10°C for 15 minutes. Pipette 1.0ml of the clear

~ supernatant into a 100ml volumetric flask and dilute to volume with
deionized water, mixed well. Dilute 10mi of this solution with deionized
water and mix well. Analyse by ion chromatography.



Sodi um Saccharin 0. 400 0. 400 Titani m

Di oxi de 0. 350 0. 000 Sodi um Fl uori de
0.321 0. 321 FD & C Blue No.1 0. 000
0. 300 The paste conpositions are prepared as follows. To the

humectants (sorbitol, glycerine, PEG6) at anbient tenperature is added a
particul ate mx ?ﬂ%ﬁm saccharin, sodiumfluoride, sodium  PCT/USIRS26
96/ 21420 . PCT/ US96/ 00526
11  carbonate, sodium carboxynmethyl cell ul ose and titanium di oxide, the
sodi um car bonat e and sodi um car boxynet hyl cel | B ose (CMC) being each added
to the particul at two equal batches in the order carbonate, CMC,
carbonate, CMC tom a so-called "layered particul ate m xture. To
this liquid premix is then added water in armunt sufficient to hydr at e

the binder, follovid bX dentififée composition -| s added sodi um

bi carbonate, foll owed r form The
final paste product sﬁg’ mg‘?@aﬁgﬁﬁmw M@Pgﬂﬂﬂ sodi um

al kyl sul phate solutlon nent of the Ievel of soluble
pyrophosphate in theseyyong 0g
[err]0.001g toot hpaste)lcs to a Egﬁ ro ¥ ne cent rprf)g“ﬁ

t ube; dei oni sed wat er 965@ idejomd. st opper
and thoroughly mx for€ exanttegst;bnmh Woﬁtemsodllmwrophbqtater
the contents to a 25m cengfwhichsome’sr all “MM r m at
10[err]C for 15 m nutes e, .clear |noa
100m  vol uretric fl ask. ano“‘gﬁ’ﬂ?é’h"&% WW Rxmhosnha@sd

well. Dilute 10n of- this pasticlespandi t h dei oni zed ~water and mix well .

Anal yse by ion ChrOrmtd)graﬁ’&ﬁaboutSO%toabout94%denuﬁ1cecmermatenals
and wherein further said composition has a soluble pyrophosphate
_1oncontentmthemgeﬁ'omabomltoabout100ppm

2. A dentifrice composition according to Claim 1 wherein the
dentifrice carrier materials comprise one or more materials selected
from binder/thickening agents, humectants, water, buffering agents,
abrasive polishing materials, surfactants, sweetening agents,
flavoring agents, titanium dioxide, and mixtures thereof.

3. A dentifrice composition according to Claim 2 wherein the
buffering agent is selected from trisodium phosphate, sodium
hydr_oxide, sodium carbonate, and mixtures thereof.

4. A dentifrice composition according to any of Claims 1 to 3 wherein
comprising from about 1.5% to about ls%tetrasodmm
pyrophosphate.

5. A dentifrice composition according to any of Claims 1 to 4 wherein
said composition has a soluble pyrophosphate ion content in the
range from about 1.5 to 10ppm.

6. A method of making a dentifrice compdsition according to any of

Claims 1 to 5§ comprising the steps of:
a) forming a premix of dentifrice carrier materials comprising one

or more materials selected from binder/thickening agents,

) 0




WD 96/ 21420

PCT/ US96/ 00526 12 CLAI V5 1. A
“UENTTTTTCE conposTtion conprising. rom a 510 ] VA
-wei ght of sodi um bi car bonat e; b) a soluble fluoride ion
source in an anount sufficient to provide from about 10ppmto
about 3500ppm of fluoride ion; c) at least about 1.5% by wei ght of
tetrasoﬂ%%ﬁ’ophosphate, of which sone orfsrmwﬁyzﬁe
t et rasodi um pyrophosphate is in the form of undi ssol ved
anhydrous tetrasodi um pyrophosphat e : particles; and d)
from about 50%to about 94%dentifri¥e carrier material s and
wherein further sai n _has sl ubl e hos ha.t i on
content in the rawmmﬁ Bﬁx"‘ﬁg tifrice
corrp05| tion accora tsl.altnnimnce carrier

material s conpri sgj WW&H&B&&&' mcludmgd‘t'lé&?t

bi nder/t hi ckeni ng ter erin ent s
abrasive polishin WM 8"'&%&9 ts,
flavoring agents, m&ﬂlﬁﬂmmma@i stepdy) hereaf A

dentifrice conposi a&mw Hg-CIalmZ wherein the’ buffering
agent is selegted tri 0S odi um. . hydr oxi de, sodi um
car bonat e, &5 iﬁ'@; n&% aﬁqg%aipr&g G@‘%PBn accordi ng
to any of CI ai ms mt\mdmdnte _ jekien! ; about 1.5%to about
15% tetrasodi ig reﬁlﬁﬂﬂ ce conposition
according to ag 4 re| n co S|t|on has a
sol ubl e pyrop sp ym pyrophosp dht 1.5 to
10ppm 6. A mmmpmwampmmﬂnuamntamﬁxdu ng to any
of G ai 15 préferably 3683 thiin 380kt '25°C 47 af o pH ofyeaterthan

aboutpl-Is

7. AmeﬂlodaocordmgtoClamGWhetemtheteuasodnm
pyrophosphatelsaddedtothemnm:reaﬂerallothersodxm
contanmgsaltspresentmthecomposxnonhavebeenaddedthereto

8. Ameﬂ:odacoordmgtoClamGor?wheremthebuﬂ‘emgagent
- comprises sodium carbonate.

9. Ameﬂ:odaccordmgtoanyofClmﬁtoSwheremﬂn
bmderlthwkmgagentandbuﬂ'enngagmtmaddedhmhwmeto
the premix so as to provide multiple alternate layers of
binder/thickening agent and buffering agent in the final premix.

LTS



a)u farmng a prem x of dentifrice carrier nmaterials con@%@m 5
, MOTE"TETerT ar s serectea 1

sel ected rrom bi nder/thi ckeni ng agents, VWoMPprg wey . J

'96421420 PCT/ LIS
13 ' hunect ant s, bufferi ng agents, abrasive poli shiggee

surfactants, swe hng agent gomb Inﬁ’é%éd? %m(nﬁdzli um Sl
di oxi de, and m s thereo sal Mﬁlﬁl u mgﬁglt | east

one ;)r m h@rﬁuﬂﬁmﬁm Mmmmmmmduom THE PATERT COOPERATION TREATY (®CTING
agents 1CTCl vV u"% T treTeof

t han ap W for mi ng Ja gié‘f W%Wo thehsjgﬁé}no
in an M6, M85y ficient to hydh 1as)tm&.-lab.nﬁ%nudaawm NY 1861199 (18.07.96)

C) ad'~|| ng S-0-GH—tH-bi-c-at-berat-a—t-a-i-h
addi ng H@ﬁﬂﬂhﬂﬂ:ﬂ%@ﬁmhat epcTitlde Ehna AL, AM, AT, AU, A B5,/BOSR, BY,
af CN, CZ, DE, DK, EE, ES, F.{GB; GF) [HYJ, IS,

to the paste at a tenperature less th

| ess t (&M Intgmmatiqnal Fiilng.Date: C ancf‘!!?"’a!%l‘?’ b eat KP, KR, KZ, LK,
7. LA hrethod according to Claim6 wherein th t W‘“#?ﬁ,u%&%}émm

pyr ophpe Pedrty Dam: added to the mixtyre after aI (lGdéamihSD SZ.UG).EmsiuW
cont ai pi ng %7 preseM’WWé'ﬂb&bosi% ha #&@%ww% Py
A net hpd- accordlngto Claim6 or 7 whereijn theg ¢ CM. GA. GN, ML, MR,
Conpr i bED Apgichint v spadied (Siates except OS): THE FROCHOd achﬁa&ﬁﬂh@@o any of Clains 6 to
8 wherkin t bbmq %%% PR deint and buffering agent are added
bat chw) se t as to prhiests Nultiple alternate |ayers
of (72) bimtaetand t hi ckeni ng agent and buffferin warthrepor.i nal prem X.
(75) Inventor/Applicant (for US omly): LAYER, Teress, May efore the expiration of the time limit for amending the
{GB/GB); 7 Fountsin Gardens Osborne Road, Windsor, claims and 10 be republished in the event of the receipt of
Berkshire SL4 35Z (GB). amendments.

(74) Agents: REED , T, David et al; The Procter & Gamble
Compmysszwsmgctwemmcmcmu.on
45217 (US)

(54) Title: ORAL COMPOSITIONS
(S7) Abstract
A dentifrice composition comprising: a) from about § % to
)

ion source in an amount sufficient to provide from about 10ppm
tetrasodium pyrophosphate, of which




