2117240 1. "PEROXYDI PHOSPHATE TOOTHPASTE COWPCSI TI ON' The present invention
relates to stabilized toothpaste conpositions and especially t @such 5.
conpositions containing a peroxydi phosphate sal t (PDP) preferably the
tetrapotassiumsalt (KPDP), and optionally a fluorine-providihg antlcarfg;'
agent as substantially the sole oral chem cal ly active agents. O%Jalr?% To
is known in the art that hydrogen perOX|de:9nd ot her peroxygen-co é
agents are effective against caries, dental” plaque, gingivitis, perio-
dontitis, nouth odour, and tooth stains. In fact, the essential active PDP

enpl oyed herein has be®PERDXYD IPHOSFESIE THETHEEETE COMPOSTTEON' Ve
anti - odour agent

August, 1977 to Maria Gaffar, Abdul Gaf f ar (appllcant herei n) and John
Hauschi | d di scl oses the effectiveness of. such oral conposi tions, the

PDP bei ng activated b I rs ‘Hﬂ9§ﬂﬂ£”6$?€F ogen

per oxi de and/ or act|vgh%P%ﬁ§§§g*$]§§y en e eodorlze§§§ﬁ% Sggl cavity.
Ct her - or al conposFPPGh@aﬁé\%cﬁ@@r?sp‘r%m%cﬁfi especighlnte syghsalt is
enpl oyed assan addbh'p\é%ﬂtqoh%hlc@dtéﬂﬁrﬁgaé']ﬁef&f phodpisitcesh by the

essential oral

in an Ooral conposriron.. Tnus, U S. 4, 04T, TZ49 Tssued 9th

particularly, U S?%%g %Ctl ;!agﬁl%ttﬂa?ﬁt% £ DSI : Ié@ﬂu‘% ar and

Gafahdr o@tacdmé.és cxaﬂlunrmpnawsdmgltatdmﬁp salts to
| nhibi t stains noLgRlly J Qissthd®s 4Py hé dB1d WPl C&E‘é@ié‘éﬂﬂy |

Maria C. 30.
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It is known in the art that hydrogen peroxide
and other peroxygen-containing agents are effective
against caries, dental plaque, gingivitis, perio-
dontitis, mouth odour, and tooth stains. In fact,
the essential active PDP employed herein has been
previously disclosed as an effective anti-odour
agent in an oral composition. Thus, U.S. 4,041,149
issued 9th August, 1977 to Maria Gaffar, -Abdul
Gaffar (applicant herein) and John Hauschild f
discloses the effectiveness of such oral
compositions, the PDP being activated by the
salivary phosphatases to generate hydrogen peroxide
and/or active ot nascent oxygen which deodorizes '
the oral cavity. .

Other oral compositions have been prepared in
which a PDP salt is employed as an additive to
inhibit the stains normally produced by the
essential oral chemically active agent in the
compositions. More particularly, U.S. 4,273,759
issued 16th June, 1981 to Abdul Gaffar and Maria C.
Gaffar discloses oral compositions containing PDP
salts to inhibit stains normally produced by
cationic nitrogen-containing antibacterial anti-

e
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2.- pl aque agents and U. S. application Serial No. 117,410 filed 31st
January, 1980 by ,Abdul Gaffar discloses oral conpositions containing P
salts to inhibit stains nornmally produced by a tranexamc 5. acid
antlgjngPV|t|s agent. It is also known however that nobst peroxy conpounds
such as+ hydrogen per oxi de and netal peroxides such as magnesi um peroxi de
are unstable in storage, continuously Iosing the ability to 10. rel ease
active or nascent oxygen over relatively sh@et periods of tine, especially -
in the presence of various other inconpatible inorganic and organic
materials such as many of .the usual excipients in oral conpositions,
espeC|aIIy t oot hpaste (including 15. = dental crean) conpositions. Thus,
in French Patent 232bdfife (agent294%d) thehl la@lpedcaﬂldnasérhallﬂw this.

problem i s recoan’ aph b SN A% yeelabvehyad! B! Gl Bdepgst |y means

i nvol ving preventing the per XIdIZ magnesr um per oxi de
20. from cont act ifpelPsas mr@hr@mpuoautrlea@t contahningi FRP 88lby teating

the said conponent’ pHKhRA HtGiHa! Hordla 1yt l@r%a'u&ebl Byeéct?hﬁéiémw“ or to
and until the nonent Q{ use i;n the qral Ccavity. salts are regarded as

subst ant i aI | y? mor e 88 an&iﬁl}lnéltvﬁéﬁshf@reﬁﬁen perOX| de and magnesi um
peroxide. In the said UtSi8 24s@4knbé ihowevedi shhosmdsthpéraxy0% aqueous

solutlon of the pregéﬁéyyadgfgacgp @sh&gr%%kggsegéfggg Lgas?éggfr 4 nont hs

at® 250C and a | oss was accordingly
concl uded, and so peroxides such as magnesium peroxlde are unstable

in storage, continuously los1ng the ability to
_ 10. release active or nascent oxygen over relatively
N\ short periods of time, especially in the presence
of various other incompatible inorganic and organic
materials such as many of the usual excipients in
oral compositions, especially toothpaste (including
15. dental cream) cbmposifions. Thus, in French Patent
2325384 (75 .29482) published 22nd april, 1977; this
problem is recognized and solved by a relatively
difficult and costly means involving preventing the
peroxidized component such as magnesium peroxide
20. from contacting an acidic material reactive
therewith, as by coating the said component and
acidic material with suitable excipients, prior to
i and until the moment of use in the oral cavity.
TN | PDP salts are regarded as substantially more
25. stable than hydrogen peroxide and magnesium
N peroxide. In the said U.S.P. 4,041,149 it is
¢ - disclosed that a 10% aqueous solution of the-
preferred KPDP shows no active oxygen loss after 4
months at 250C and a loss of 3% after 6 months at
30. 500C. It was accordingly concluded, and so
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3. indicated in the patent, that "this stability pernmits long.shelf-life of
oral conpositions containing the said peroxydi phosphate co d". The
~aforesai d concl usi on has however been found 5. to be for e nost part
unjustified. Extensive experinents with. oral conposittons cont ai ni ng=KPDP
in conbination with a variety of comon excipients such as polishing

mat eri al (dental abrasives), hunectants,3thickeners, flavours and the |ike
have 10. established hitherto unknown i nconpatibilities resulting in
undul y short storage stability or shelf-life, premature |oss of active
oxygen, inpairment of the desired functions of the several conponents of

the conpositi ong,@iH g Woﬂ?@tﬂ%&éﬁ-tha@h%ﬁf@'s @ewhysi cal and/ or
cosnmetic properties, of the cqonpositions and the |ike.  The Bfesent I nvention
aims to provi dPF tE ARk igh 'Whﬁﬁ:_k? iQual, omposifiang to one or nore
of the above di@c&m/ﬁﬁﬁ%escwchgiﬁipﬁémdaispho?@hateﬂd@ﬂduwt,i on also ai s
to provide stable(gﬁﬁ ééﬁ osi%%oq%uﬁﬁpt ingggg PDP sal.t, aq%“f lonally a
f 1 uori ne- provi di ng i A 8L BANS 8T PeeR '@[ or al
chenmi cal I3+ act itve bycfus. .t most partoamjlisiyl fied.he Butexaritve nvention a ;
t oot hpaste co L gl ' ' ' vehl : as .
substanti al | y%%ﬁﬁ}%ﬁ%ﬁgsﬁ%a}fIcyoma?cﬁkvg@gsenﬁ}%%lﬁé.KPDP
A. 0 to aboutimegambipatian otith fa saTiathroaf icammemexcipiends
such as polishing material (dental abrasives),
humectants, thickeners, flavours and the like have
10.  established hitherto unknown incompatibilities
resulting in unduly short storage stability or _ ),
shelf-life, premature loss of active oxygen,
impairment of the desired functions of the several
components of the compositions and/or unacceptable
15. chemical and/or physical and/or cosmetic properties
of the compositions and the like.
The present invention aims to. provide oral
compositions which will not be subject to ome or
- more of the above disadvantages and deficiencies.
20. This invention also aims to provide stable oral
compositions containing a PDP salt, and optionally
a fluorine-providing anticaries compound, as
substantially the only oral chemically active

agents. . _ . . N
25. According to the present invention a toothpaste _ = ~
composition comprises: = = S N )
I an oral vehicle, ’
11 as substantially the only oral
- . chemically active agents,
30. A. 0 to about 2% by weight of a

fluorine-providing anti-caries
compound and



conpdund and 4. B. about 1 to about 7% by weight of a | ;ag
| ea

per oxydi-phosphate salt |11 about 10 to about 75% by wei ght of at

one polishing material conprising 5. silica or hydrated

al um na’®r -m xtures’ thereof, 1V about 0.5 to about 10% by wei ght of at
| east 6ne thi ckener conprising col l oi dal silica, synthetic hectorite,

pol y(methyl 10. vinyl ether/milLei c anydride), carboxyvinyl

pol yner, carboxynethyl cellul ose, hydroxypropyl nethyl cellul ose,
hydr oxybutyl nethyl cellul ose, or hydroxyethyl cellul ose or 15.
m xtures thereof, and V about 5 to about 75% by wei ght of polyethyl ene

glycol as.hunmectant. The above defingg@ogtal Qgegbggklyzagylwglgggponents
1A and I'IB are typically and prefera ly 2

0.
corposi tions. whi ch conprise mutual | y© oﬁpBFFBFXdéBhg bﬁFg §ﬁ§5le t he
attai nnent of one or mifd@ unexpeatedli nwpr abewen7S%isbehwaighnespeatedl y

i nprooved -storage stability or I|f I hem cal andl or
physi cal 25. and/ or cosnetléggggngﬁl ?llﬁg%g ESEeg?aihggHBE??éﬁg
f%nctlons of dthe i ndi vi dual csdﬁananbs haddathd hlhminasoenpﬁmyudeherein,

the term"oral chemcally actkngrgggnt refers to anticaries, antiplaque,

antigingivitis, antiperiodontitis
. v about 0.5 to about 10% by weight of at

least one thickener comprising c¢olloidal
'silica, synthetic hectorite, poly(methyl
10. - vinyl ether/maleic anydride),
W) : carboxyvinyl polymer, carboxymethyl
| cellulose, hydroxypropyl methyl
- cellulose, hydroxybutyl methyl
cellulose, or hydroxyethyl cellulose or
15. mixtures thereof, and
\ - about 5 to about 75% by weight of
: polyethylene glycol as humectant. ’
- The above defined oral chemically active
components IIA and IIB are typically and preferably
20. inorganic. These compositions which comﬁfise
- mutually compatible components enable the
attainment of one or more unexpected improvements
- such as unexpectedly improved storage stability or
shelf-life, acceptable chemical and/or physical
25. and/or cosmetic properties, tetention of the
desired functions of the individual components, and
the like. As employed herein, the term "oral
chemically active agent' refers to anticaries,
antiplaque, antigingivitis, antiperiodontitis,
30.  antiodour or bleaching agents or the like which act



30. anti odour or bleaching agents or the |ike which act 5.  chemcal ly
on, with respect to or inrelation to the teeth, oral tissues and/or oral
environnment, in contrast to polishing materi al (dental abrgﬁ},es) whi ch_act
physically on the teeth and inert 5 conponent s whi ch detef m ne the\J
properties of the oral conposition per se such as thickeners, humect ant s,
flavours, surfactants, sweeteners, colougs, whiteners, brlghteners,
preservatives, and ot her gonventional exci pients. The essential PDP 10.

sal ts enpl oyed herein, especially KPDP, fall in the category of each of the
af orenenti oned oral chemically active agents.. The oral conpositions of -

this inventi Onan% aque}aénretgf&psre éacémééj l%yiét?zxgéfﬁf’oen cg t he

anti bacteri al I ONs h ove nentloned u. s.

4,273,759 and tfﬁheamﬂi@hng‘PWll%iWsﬂdlﬁ\% otal renvigammenthst ilthed U S. °
appl i cation serigheNost 14d. ﬁéﬂxsm Ghatdei sl keddntel %bra?di«?ééyﬂe earth

metal, nmetal or a n|un1 er 0x hos tes or_.thei correspondi ng
acid salts that"‘&fgmﬁ?& h%‘?dtfxom?h'gh%x‘f%?ﬁ (ﬁnﬂiib’o‘lﬁﬂb 001 wei ght
percent cin be ¢componenthewhdelyodeterminef thdipropeeriéorot Binpl es of

per oxyal phosphatks becouboREE £ bEE e s TSI hat e ([err)

tri pot assi um nomeBect mmt@er5&?ﬂ¢®h@spﬁ@:ﬁﬁ%§%ﬂ¢§) sweetrnats um di sodi um
per oxydi phosphai§16{i£5 [ | dni FRREPS! aBFightdad oI proHeF Pt i OSHpL ©
([err]) nonopot assi um nono-
_ other conventional excipients. The essential PDP
10. salts employed herein, especially KPDP, fall in the _
category of each of the aforementioned oral RN
chemically actiVe.agentsr The oral compositions of
this invention, for siﬁilar‘reasons, are mutually
_ exclusive of the'antibacterial'anfiplaque
15. compositions of the above mentioned U.S. 4,273,759
and the-antigingivitiS-compositions of the above
mentioned U.S. application serial No. 117,410.
Any of the alkali metal, alkaline earth metal,
‘metal or ammonium peroxydiphosphates or their
20. corresponding acid salts that are water-soluble to
" the extent of about 0.001 weight percent can be
used in the compositions of this invention.
Examples of these are tetrapotassium peroxidiphos-'
phate (K4P20g), tetralithium peroxydiphosphate
25. (Li4fP20g), tetrasodium peroxydiphosphate (NagzP20g),
tripotassium monosodium peroxydiphosphate
(K3NaP70g), dipotassium disodium peroxydiphosphate
(K9NayP2082H20), monopotassium trisodium -
_ peroxydiphosphate (KNa3P20g), monopotassium mono-
30. sodium dihydtogen-petoxydiphosphate (KNaHszogj,



30. sodi um di hydr ogen per oxydi phosphate ([err]), 6. trilithium 98
nonopot assi um per oxydi phosphate ([err]), dilithium di potassium :
per oxydi.phos- phate~([err]), monolithiumtripotassium peroxydi phosphate

([err]ye~trilithiumnonosodi um 5. per oxydi phosphate ([err]), dilithium
di sodi um per oxydi phosphate ([err]), nonolithiumtrisodi um peroxydi phosphate
([err]),- mono- lithium nonosodi um di hydr ogerg per oxydi phosphate ([err]), and
nonol i t bi um nmonopot assi um di - 10. hydrogen peroxydi phosphat e ([err]) in

addition to dizi nc peroxydi phosphate ([err]), tetra- anmmonium
per exydi pbosphate di hydrate (([err])[err]), and the acid salts of group I

metals such as bari rr]) cal ci um
di bydr ogen peroxydﬁﬁﬁw%ﬁhoﬁ%{ ﬂﬁ%}q{aﬁ% # oesl:'pgaeéerred
t et r apot assi um per KﬂQqumld;RQQﬁﬂﬂﬂUQ pedoxyiddphosti nel y
divided,.free- flo i d 20.
W%e|§ht($i¥ﬁl XQ&RQHHEHEJHWE¥1 dﬂd@%fﬂﬂ

havi ng a nDIecuIar d an Qéi\ﬂa n content of, 4.5%
The pot assi um per oXBRH ’ert Po[DQISPFJG‘PC but
i nsol ubl e i n FoMDPEMRNE NHBQO‘Nfadﬁﬂﬁuﬂﬁﬁm&dﬂﬁd@imm,

0

oS oo Tt Lé’éf”"sﬁﬁa td%r@%ziﬁ FHBOBERRE L hercof a

pH of about 10.9. 1&Ensnﬂium|p§td§$ﬂxpﬂdsghatanQHiNaaﬁzﬂaoeompnns enpl oyed

in"an amount ef f ecti yyen{ gk SR8 £9d {1 ([dhydrogen peroxydiphosphate

' (LiNaH9P90g), and monolithium monopotassium di-

_ 10. hydrogen peroxydiphosphate (LiKH9P20g), in addition

St to dizinc peroxydiphosphate (ZnP20g), tetra-
ammonium peroxydiphosphate dihydrate '
((NHg) 4P2082H20) , and the acid salts of group 1I
metals such as barium dihydrogen peroxydiphosphate

15.  (BaHpP20g),calcium dihydrogen peroxyd1phosphate
(CaH2P20g), and the like.

The preferred tetrapotassium peroxyd1phosphate
(KPDP) is a stable, odourless, finely divided, free-
flowing, white, non-hygroscopic crystalline solid

20. having a molecular weight of 346.35 and an active
oxygen content of 4.5%. The potassium peroxydiphos-
phate is 47-51%7 water-soluble at 0°9C-610C, but
insoluble in common solvents such as acetonitrile,
alcohols, ethers, ketones, dimethylformamide,

25. = dimethyl sulphoxide, and the like. ‘A 2% aqueous
solution has a pH of about 9.6 and a saturated
solution thereof a pH of about 10.9.

The essential PDP salt (or mixture thereof) is
employed in an amount ‘effective for achieving the

30. desired therapeutic, antiodour, bléaching or other



30. desired therapeutic, antiodour, bleachlng or ot her 7. function,

typically constituting about 1 to about 7% by weight, preferably about 2 to

about 5% by wei

ght, nore preferably about. 3% by wei ght, t he or

conposi tions of the present invention. 5. The f4 uofi'ne- prov
anticaries conpounds optionally present in these oral preparations may be

slightly sol ubl

e in water or may be fullA, water-soluble. They are

al

|dtﬁé\

characterised by their abjlity to release fluoride ions in water and by 10.
substantial freedomfromreaction with other conpounds of the oral

preparation. Anong these materials are inorganic quoride Salts

sol ubl e al kal i

cal cium fl uori

by steeht f IRFRferabl v rbaste o touabautoSkdY zi nc

fluoride, a ti rwéilghlrl %@@%eﬁﬁlﬂ@ﬂlﬁd‘dwm ds' Qe ighH NS the

chl or of | uori de,

quor03|I|cate°

|umfluorf(9£§ra£%bgemflu%§%3| |cat§ mgbﬁgg

0.

such as -

I t for
exanpl e, sodiumfl uor |ﬁ3l @PSI% ot%simiu%%ﬁqq%r rkgﬁ ammnl um Tul uori de,

al um ni uh.mono- andhe -fluorime{Puspiding antd ddries rampdundd um cal ci um

rophos- phat | or G di and
Ctann i %(Peﬁsoﬂgtgé b m)noefa"rtdljoitrrlof};l'gfhJE dtc‘Lh spl%&t%a?%'g%% h%? i xt ures
t hereof, are prbs eerlrieghtlmsqimhlm iof water |qromaYehmﬁnld4yng cormpound i s
dependent 1o SQg &ty BN ey 318 ShAUETbed

type of oral r ration, it st be, a hontoxic a
P Py b

st annous fl uori

10.

15.

ility to re ease uoride ions in water and by
substantial freedom from reactiom with other
compounds of the oral preparation. Among these
materials are inorganic fluoride salts, such as
soluble alkali metal, alkaline earth metal and
heavy metal salts, for example, sodium fluoride,
potassium fluoride, ammonium fluoride, calcium
fluoride, a copper fluoride such as cuprous’
fluoride, zinc fluoride, a tin fluoride such as _
stannic fluoride or stamnous chlorofluoride, barium

'-f1u0tide, sodium fonrdsilicate, ammonium

20.

25.

30.

- fluorosilicate, sodium fluorozirconate, sodium

monofluorophosphate, aluminium mono- and di-fluoro~
phosphate, and fluorinated sodium calcium pyrophos-
phate. Alkali metal and tin fluorides, such as
sodium and stannous fluorides, sodium monofluoro-
phosphate (MFP) and mixtures thereof, are preferred.
The amount of the fluorine-providing compound
is dependent to some extent upon the type of
compound, its solubility, and the type of oral
preparation, but it must be a nontoxic amount. An
amount of such compound which releases a maximum of

t lity, and the'
%u%?:'eli'%'

i).



- 30. anount. of such conpound which rel eases a maxi num of 8. about 1% of
fl-uoride, i on by weight of the preparation is considered satisfactory. Any
sui tabl e m ni num amount of such conpound nmay be used, but it is preferable
to eanﬁyxsufficieht'Su conpound to rel ease about 0.005 to 1% and
preferably about 0.1% of fluoride ion. Typically, especially in the cases
of MFP, alkali netal fluorides and stannous &. uoride, this conponent is
present in an anmount of about 0.01 to about 2% by 10. wei ght, based on
the wei ght of the preparation, and preferably in the range of about 0.05 to
about 1% by wei ght, especially about O. 7696by meight To achi eve the

desired results hergigut (1% Ig]gjamémit CIYROEMeHe |, is a silica
or a 15. hydrated al um na, (a ha aIu i | h dr t%%ﬁfr n1xtures t her eof ,

hydrat ed al uni na bRTRPEFEFLG se &%hvent i onal
dental abrasive polsmaiglemnﬂtinajns amddnta\ofr esg,&:tpardmpdlmcblws beangi ng

fromabout 0.1 to %Péﬁ qpu,_zo t ]tén'ache% bq_refted'ae?l e%b%g} f(J}l | seh(?: about 15

m crons. The follomnng are 11 Ve 0 sone(f ing
mgterial s: The si | |¢qnmn¢mmgrekaa@fe Aabaxty b0k ﬁmdl‘,oramdof crystalline

si'lica having par tigf Uébo')iﬁ: 0.1% of rBlQ.fd%ri%e g gean fldsl1§ ,si ze of
up to about 1.1 n1crons a urface area o ﬂﬂh 0,,000 rr]/gn1 silica
gel s, Zeodent (e.g.® 321 prthe Sasps QHMER e f183k L Bekdduct s of J. M

Hiber Cor por ati on, £hugt bdesnandotendkel flumiidle, this component is
present in an amount of about 0.01 to about 2% by
_ 10. weight, based on the weight of the preparation, and
| N - preferably in the range of about 0.05 to about 1%
i by weight, especially ‘about 0.76% by weight.
To achieve the desired results herein, the:
polishing material, component III, is a silica or a
15. hydrated alumina (alpha alumina trihydrate) or
mixtures thereof, hydrated alumina being
preferred. Both of these are per se conventional
dental abrasive polishing materials with average
particle sizes ranging from about 0.1 to about 30
20. microns, preferably about 1.0 to about. 15 microns.
The following are illustrative of some preferred
polishing materials.
_ The silica polishing material may be in the
AN _ form of crystalline silica having particle sizes up’
* 25. to 5 microns, a mean particle size of up to about
' 1.1 microns and a surface area of up to 50,000
cm2/gm, silica gels, Zeodent (e.g. Zeodent 49 or
119) precipitated silica products of J.M. Huber
Corporation,. complex amorphous alkali metal
30. aluminosilicates, and the like. The types of



30. alum nosilicates, and the like. The types of 9. silica dental
abrasives disclosed in U S. 3,862,307 issued 21st January, 1975 nay he

enpl oyed. Wen visually clear gels are enployed, a polishi%g agent of
silica xerogel or colloidal 5. silica such as those-sol’d under the_  *
trademark SYLOD (WR Gace and Co. e.g. Syloid 63, 64, 72 or 74) or~under
the trademark SANTOCEL as Santocel 100 #nd al kali netal alum nosilicate
conpl exes are particularly useful, since they have refractive 10. i ndi ces
close to the refractive indices of gelling agent-liquid (including water
and/ or humectant) systens commonly used in dentifrices. FWdrated al um na, .

particul ar |yt et Ttk itk @l Whaeh SVl e lop ﬁﬁvC%G"’m 83 %050

al um na 15. conten f 64 996 Yy We | ca_conte

ferric oxide cdrt %' 1agg;rbo‘”§tyursb€ dbf 0.37% at [err],-
and which has a spewuéu qngﬁmm]lyy d]fea% 4lydire wptll eq ,Sigze such t hat 100%
of the partlcles Iess %? guﬁrons 20, °ﬁ3@$§@3de particles

are |less than ﬂ? 15}% aﬁes‘:&pfr §|el]atﬂr al um na has
been fourld to tedltifea reasth ca:mﬂtas:d esqdrd midlerrguim criadentarkei n. The .
ol i shi ng mat er, r {aS [z2NQI from10 to
p Swlorss GRE Eéﬂba?é: it o, t§56§(§1b%'f'au%35 6319'7%9

about 75 % by melggb prefer 0 idht, 'nore preferably
about 45 to ab&R %”oy-‘ﬂﬂé’-'glﬁ 8 rFUcarﬁi@&“t W&#& ESmSemtoceds. The .

thi ckener conpaip®tandd/.aleEl Oxfetd1N aluminosilicate complexes are
| particularly useful, since they have refractive
10. . indices close to the refractive indices of gelling
agent-liquid (including water and/or humectant) . 'C;
systems commonly used in dentifrices.
Hydrated alumina, particularly the hydrated
. alumina sold by Alcoa as C333, which has an alumina
15. content of 64.9% by weight, a silica content of
0.008%, a ferric oxide content of 0.003%, and a
moisture content of.0.371, at 1009C, and which has
a specific gravity of 2.42 and a particle size such
that 100% of the particles are less than 50 microns
20. and 84% of the particles are less than 20 microms,
is particularly desirable. Hydrated alumina has
been found to be the most compatible polishing
‘material herein. - —
The polishing material is generally present in ~/
25. amounts ranging from 10 to about 75 % by weight, '
preferably about 35 to 65 % by weight, more
preferably about 45 to about 55 % by we1ght in
these toothpaste composgitions.
The thickener component 1V, employed in
30. proportions of about 0.5 to about 10 preferably

[ 14



30. proportions of about 0.5 to about 10 preferably 10. about 1 to

about 5 % by wei ght of the conposition should be one or a mxture of the gil
above-naned nenbers of the group. A preferred thickener is synthetic
hectorﬁLg, a synthetic colloidal magnesium al kali 5. metal silicate
conpl ex cl'ay available for exanple as Laponite (Trade Mark) (e.g. XLG XLS,

or D) marketed by Laporte Industries Lim &8d. Laponite D anal ysis shows,

approxi mately by weight, 58.00% Si 2, 25.40% MyO, 3. 05% Na2O, 0.98% Li 20

and sone water and trace 10. metals. Its true specific gravity is 2.53

and it has an apparent bulk density (g/m at 8% noisture) of 1.0. Qher

t hi ckeners i ncl ude @poludx inkphpboot| Bukoby, wajghbxoButhe eerpgsitién ul ose,

hydr oxypropyl et hy|sh%%|1|d'-‘|bgs%nea§g Q%&ﬁ&ﬁbéh?%ﬁ@ﬂﬁ&@&%&ﬁ‘é& Uhise A -

(e.g. available as Natrosol ol y( et é Vi n ether/nalelc
anhydri de) thi ckeneP |§h&v5FP&BIe ﬁoPrEfﬁﬁﬁFQ EElE%ﬁP? 7118 Ret%k) AN
139 (GAF CorporatlOhbc&ﬁ&i&eqohlQ?h&he&ﬁbleallbidkﬁnﬁagﬁSSﬂHMtﬁIkilﬁe|y

ground Syloid (e.g. yV Yy |
t hi ckener- |S§Por exgﬁééé & 1F§EF6°8§P@§§bSp ?#axgaﬂﬁé €§{ '%mgg%4§5940
9431). These product $apenBte. (Tvedei Markd. (aﬁe d&benm.uww)s maxKeiged53

2,923,692 and 2, 980b@5iapE§E@9Iﬁ&ﬁ@ﬁ&i@k'Ziﬁ@%é&d'aiéﬂoﬂ@ﬁérn Zralysis
sol ubl e aci di c carboxyllc ol yners of acrﬁ Ic acid gé @5% | nked mn h about
t

0. %5 to about 2. 0%;§P°§scr6§§rpﬁﬁﬁﬁﬁ§lggg weighbr y ST ps e drd
pol yal Iyl pentaeryt hgot,03.. 05BeNayORCD2DES Legpenand ébmenmétaxxhndltrace

10. metals. Its true specific gravity is 2.53 and it has
o an apparent bulk density (g/ml at 8% moistufe) of 1.0.
et _ ' Other thickeners include carboxymethyl éellulose,
' hyrdoxybutyl methyl~cellulose, hydroxypropyl methyl
cellulose, and preferably hydroxyethyl cellulose
15. (e.g. available as Natrosol) (Trade Mark).
| A poly(methyl vinyl ether/maleic anhydride)
thickener is available for example as Gantrez (Trade
Mark) AN 139 (GAF Corporation) and a collodial silica
thickener as a more finely ground Syloid (e.g. 244).,
20. - A carboxyvinyl polymer.useful as a thickener is
for example available as Carbopol (Trade Mark) (e.g.
934, 940, 941). These products of B.F. Goodrich Co.
are described in U.S. 2,798,053 2,923,692 and
2,980,655, being essentially collodially water-
25, soluble acidic carboxylic polymers of acrylic
acid cross-linked with about 0.75 to about 2.0%
of a cross-linking agent of polyallyl sucrose or
polyallyl pentaerythritol.
The humectant, component V, employed in
30.



30. prorportions of about 5 to 75, preferably about 10 to 45, nore
preferably about 15 to 35% by wei ght of the toothpaste conpositions of this
i nvention is polyethylene glycol (e.g. 400 or 600). 5%% conmponent
of relatively |ow nol ecul ar weight (e.g. about 300 t.o abodt 1,000) 'often

al so functions as the liquid carrier vehicle, alone or in conblnatton W th.
wat er and/ or ethanol. Any 'flavour optlonally but preferably enpl oyed 10.

in the PDP-containing toothpaste conpositions of this invention should of
course al so be conpatible with the PDP. Flavour is typically |ncluded in
the oral conpositions of this invention in approxi mate 15. ght

proportions of 0.01 to 3. 0 referably 10.2..0 e erably 0. 75
to 1.0% SomPfQQHﬂﬂﬁiﬂﬂsv@ ted &° gganFﬁgﬁéagiﬂvégpg i@lude pul egol ,
anet hol e, i SQRUHS0mor@y: ﬁ%ﬁﬁrabd@eaﬁdux ﬂﬁymb|3519hyhﬂbaghtneﬁ| eugene
par acr 630! E&Ceaﬁtpktta%%@“m”t R, Ty SRR TS
conponent s (ﬁpqﬂﬁguhmﬁang1&Lm&9kﬁ(qI&-s40@v@ﬂtﬁ@ﬂ)aredesportloned in 25
conventy Onar%gﬁﬁﬁﬁ?ﬁf)dfnfgfad¥¥aﬂ9:ﬂ*ﬁﬁﬁﬂeahlg%lb%q Pgsq mglch may be -

di spensed or from a pressurlze cont al ner_.of -f fom a-f | exi bl e or

col | apsi bl e @bousi 300 so about 4,000 ofitem lse, fupsedopsadsor plastic or
the like. T%éqiquﬁom&mexo%um&ea%w ot isal cvmdaR¥eHRuS but

with water and/or ethanol.
Any flavour optioually but. pteferably employed
10. in the PDP-conta1n1ng toothpaste compositions of e
this invention should of course also be compatible ¥J
with the PDP.
Flavour is typically 1nc1uded in the oral
compos1t10ns of this 1nvention in approximate
15. weight proportions of 0.01 to 3. 0%, preferably 0. 5
to 2.0%, more preferably 0.75 to 1. 0%. Some
illustraﬁive examples of compatible flavours

»

include pulegol, anethole, isoeugenol, gqaiaéol,
creosol, thymol,_menthoi, cineol, eugen&i, clove
20. bud oil, peppermint'an&wépearmint extracts,
carvone, methyl paracresol, eucalyptol, safrole,
anisol and the like. , o
The solid and liquid components of the

: compositions of this invention are proportioned in =
25, conventional manner to form a pasty, creamy or .
gelled mass which may be dispensed or extruded from «

a pressurized container or from a flexible or
collapsible container or tube, e.g. of alum1n1um,
. lined lead or plastlc or the like. The
30. compositions may be substantially anhydrous but o



12. generally contain about | to about 25, typically about 5 to about 20%3#
by wei ght of water. These conpositions preferably have a pH neasured as a
20% aqueous slurry of 7.8 to about 10.5 nore preferably 5. about 8.5 to
about 105, -especitally about 9.5 to 10.5 since the PDP, especially KPDP,
appears to be nore stable, i.e. with better retention of active oxygen
activity; at these nore al kaline ranges in ghe presence of the other
conmponents of the 10.  conpositions. The pH can be controlled by

i nclusion of the required amounts of acidic substances such as citric or
benzoi c acid, basic substances such as sodi um hydroxi de, and/or buffering

G s0d: um hydrogen. ASRFFATD omffiff Four b be ARACE T¥LEAPOR
thereof . It shoul d dkowbt2dte hahowke| 2Q% ik wdighte qff opatretientBieashr asi ve or

pol i shing mat eri ol LouySBRELGRY §eisgMBLPNAIGE ot iRy dasq iy 20

al kal i ne pH ranges, sihce npst convenfi onal id;$|ﬂater|als cannot be
enpl oyed in the conp@ue@¥enalerry Rf pfed ekt bR 1 Q0 Mo’ AT efig es.

For exanpl-e, shen igsebtbses sesli sbouet BPNPsdeiec{d My £Hydasivs ito enpl oyed
with the 25. otheioaﬁogg-deféne_ nponqgtiﬁgi ﬁ@ﬁ@ﬁ compositiong and the
_pH adj usted to 9. 7-0t RS EBRPOSRE i THF 1 oRRECRiALYY *F di° iR%
avai | abl e oxygen wmoregstiable|eiré. (Yirh]hetiner ttetetiin fafs abtdve o about
7.2, In contrast, abiboughadfiyscfOBESHEESE b e BB PIERE Y adg WPk 0N W L
the presence of the other components of the
10. compositions. The pH can be controlled by
—t inclusion of the required amounts of acidic
| - substances such as citric or benzoic acid, basic
substances such as sodium hydroxide, and/or
buffering agents such as sodium citrate, benzoate,
'15. bicarbonate or carbonate, disodium hydrogen
phosphate, sodium dihydrogen phosphate, or mixtutes
thereof. It should be noted that selection of the
proper dental asbrasive or polishing material is
important for maintenance of the above described
20. alkaline pH ranges, since most conventional
polishing materials cannot be employed in the
compositions of the present invention at such pH
ranges. For example, when insoluble sodium
metaphosphate (IMP) abrasive is employed with the
25. other above-defined components of these '
compositions and the pH adjusted to 9.7, the
- composition loses substantial amounts of its
available oxygen when aged at 1200F (49°C) and the
pH shifts down to about 7.2. 1In contrast, although
30. compositions of the present invention with silica as



13. polishing material show poor stability at an "as is" pH of 7.7 the
conposition is stabilized when the pH is adjusted upwards as indicated
above, e.g. to 9.7, and the pH does not shift significantlyy?’ Wit h
aging. Hydrated alumina perfornms in excellent manner +in th respectkjlnce
its normal pH falls within the above ranges. The toothpaste conpositions of
the present invention may contain a nod3soap synthetic 10. sufficiently
wat er sol ubl e organic anionic or nonionic surfactant in concentrations
general ly ranging fromabout 0.05 to about 10, preferably about 0.5 to
about 5% by weight, to promote wetting, detersive and foam ng properties. .

15. U S, pLiaHdO nabetib]l] Shod ocis%%af’dﬂ*i 'attalahe "3l oni ¢
surfactants in ch gl 31- 38 such suit nlc surfactants
in colum 8 |inds ndné%QMﬁ?Q?°QH9%Q§ s8¢t Saes are .

[ nc?r por at ed he;rtﬂ rpfb%dsr eldjumted 2p warddesetmdlbﬂwl MI @l ﬁ EI on:c C
surfactants i-n or ter ubl.e ts i gher fatty
aci'd nmonogl yceq'JI d?rzd (?ﬂ?leﬁg)@%dé#‘%ﬂ \gﬁt SP‘?%I& 351 r;f‘i éggéﬁut fatty acid
monogl yceri de mirh . aging. sHyshrated aﬁ.ltgtma Penflorms p.lmatee:se(lé.sgt sodi um
| auryl sul phat ‘i‘:)anrﬁ!ﬂ‘yﬂn il stlg Ly iftg gg ggxh gbenzene

i h

sul phonat e) , hlg %{ att Cl ters of 1, r oxy ropanesulphonate and
the |ike. 30. Withinghh %ﬂﬁ "rﬁ)rﬁa&ﬁ%s'orgam c surface active .

The toothpaste compositions of the present
invention may contain a non-soap synthetic _
10. sufficiently water soluble organic aniomic or )
nonionic surfactant in concentrations generally - U/
- ranging from about 0.05 to about 10, preferably
about 0.5 to about 5% by weight, to promote
wetting, detersive and foaming properties.
15. - U.S. Patent No. 4,041,149 discloses such
suitable anionic surfactants in column 4, lines
31-38 and such suitab}g nonionic surfactants in
column 8 lines 30-68 and column 9, lines 1-12,
which passages are incorporated herein by reference-
20, thereto.
Thus, su1tab1e anionic surfactants include, for
example, the water-soluble salts of higher fatty
acid monoglyceride monosulphate detergents (e.g.
sodium coconut fatty acid monoglyceride mono- et
25. sulphate), higher alkyl sulphates (e.g. sodium .
lauryl sulphate), alkyl aryl sulphonates (e.g.
sodium dodecyl benzene sulphonate), higher fatty
acid esters of 1,2- dihydroxypropanesulphonate and
the like. -
30. Suitable nonionic organic surface active



36 14. conmpounds include water-sol uble products which are derived fromthe
condensati on of an al kyl ene oxi de or equivalent reactant and a

reacti ve- bydrogens hydrophobe. The hydrophobi ¢ organi c compounds may 5.

be alippatic, aromatic-or heterocyclic, although the first two classes are
preferred. The preferred types of hydrophobes are higher aliphatic al cohols
and al kyl phenol s, although others may be %4ed such as car boxylic acids,

car boxam des, sul phoam des, 10. etc. The ethyl ene oxi de condensates with
hi gher- al kyl phenols represent a preferred class of nonionic conmpounds.
Usual | y the hydrophobic noiety should contain at | east about 8 carbon
atons, and may contampoaaduaﬂncaadebwuteEGSo&ubma ptoduces thich apee. The
anount of al kyl ene :dg W % : , n@EReN

vrophobe.  but - asSSt4eed, from 2hY E8A3LARRRRLY pETRR"GLOT1 RS Takie

al kyl ene oxi de peromoeauowaayatopnaséannoand berageu1V¢hbydppsenlun1t of

al kyl ene “oxi de “ﬂ|hyH%B?h39e.- @héohyE!prQbEérbtguhéE Ebhébﬁﬁhbtﬁa an be
ascri bed thereto hore no ene nol e

of hydr ophobe*nmay b@ gliﬁl’é?éac'V\HFPEaétiﬁy%ngeS?FBEYF FheagFBm ed and

pfedomi nati ng oxyaltlel fiireg. twagenhssehhetel wefe25ed athglgﬁefextdes such

2ZbE[??ﬁlZSe.ﬁXLS?tYP§%y%%2%g?ﬁ §ﬁ3%§gf%§ehéﬁﬁ8F AotpBaPaccareatRte wni cn
are suitable are thadpeﬂyaiyahbybéﬁe sitbpggbethererganlbeausdé such as
as carboxylic acids, carboxamides, sulphoamides,
10. etec. The ethylene oxide condensates with higher-
W ~ alkyl phenols represent a preferred class of
nonionic compounds. -Usually the hydrophobic moiety
should contain at least about 8 carbon atoms, and
may contain as many as about 50 carbon atoms or
15. more. The amount of alkylene oxide will vary
considerably, depending upon the hydrophobe, but as
a general guide and rule, at least about 5 moles of
alkylene oxide per mole of hydrophobe .should be
~used. The upper limit of alkylene oxide will vary
20. = also, but no particular criticality can be ascribed
thereto. As much as 200 or more moles of alkylene
oxide per mole of hydrophobe may be employed.
While ethylene oxide is the preferred and
T\ , ' predominating oxyalkylating reagent, other lower
o 25, alkylene oxides such as propylene oxide, butylene
T - oxide, and the like, may also be used or
substituted in part for the ethylene oxide. Other
nonionic compounds which are suitable are the
_ polyoxyélkylene esters of the organic acids such as
30. the higher fatty acids, the rosin acids, tall oil

36



30. the higher fatty acids, the rosin acids, tall oil 15. acids, acids

from petrol eum oxi dation products, etc. These esters will usually contain
fromabout 10 to about 22 carbon atons in the acid noiety a rom about 12
to about 30 noles of ethylene oxide 5. . or its equivalent.” Still other

noni oni ¢ surfactants are the.al kyl ene oxi de condensates w th the higher
fatty acid ami des. The fatty acid groupl®ill generally contain fromabout 8
to about 22 carbon atons and 10. this will be condensed with about 10 to
about 50 nol es of ethylene oxide as the preferred illustration. The .
correspondi ng carboxam des and sul phonam des may al so be used as

substantial equs¥2ligNt geids- from e&biéuﬁnéib&ét%ﬁsﬁrééu@@é“ oni ¢ products
are the oxyalkylated Ehgher al | hathf alcohﬂjy he %¥ al cohol s shoul d
contain at | eas®tB+carBBfeapBhETsKILL, UFUs c%?tﬁé%s M o#POBE carbon -
at ors. | Thedrmistlorebeabodtalzﬁobatbonratbm’urj(h tB@ acidynobéyy. amletyljI .
st ear and ol e s ondensed wit

at [eést about ELR§I QQQ# I?hyPe%§°§ goa£§f€8 §£fg?§%?egﬁb§ﬁ 90 to 30
nmol es of 2t hyl ene drBdequivalgntal nonionic product IS oIeyI al cohol S
condensed with 15 2§t111n9£s§roﬁoﬁwmeneuefhéean?buaea'Ehé Regi stered Trade

POl yirer &) such ALEBLEPErPEIRSoRoRAAnPaEeS HItAl CRECRIGRBF CHRREY .
acid amides.  The fatty acid group will generally
contain from about 8 to about 22 carbon atoms and
10. this will be condensed with about 10 to about 50
moles of ethylene oxide as the preferred ' o/
illustration. The corresponding carboxamides and
sulphonamides may.also be used as substantial
equivalents. '
15. . Still another class of nonionic products are
the oxyalkylated higher aliphatic alcohols. The
fatty alcohols should contain at least 6 carbon
atoms, and preferably at least about 8 carbon
atoms. The most preferred alcohols are lauryl,
20. myristyl, cetyl, stearyl and oleyl alcohols and the
said alcohols should be condensed with at least
about 6 moles of ethylene oxide, and preferably
about 10 to 30 moles of ethylenme oxide. A typical _ )
nonionic product is oleyl alcohol condemsed with 15 ~
25. moles of ethylene oxide.

Pluronic (Registered Trade Mark) type'nonionic
surfactants (polyoxyethylene polyoxypropylene block
polymers) such as Pluronic F108 and F127 may also
be employed. : :

30. '~ Various other conventional toothpaste adjuvants



30. Various ot her conventional t oot hpaste adj uvants 16. or

exci pients may be included such as whitening or colouring agents, - 38
preservatives, sl'kicones, anmoniated materials such as urea or di anmoni um
phospﬁgag, and sweeteni-ng agents in anounts ranging 5. from about 0.01

to about 5% by weight or nore. Suitable sweetening agents include for
exanpl e 'sorbitol, xylitol, sodiumcyclanat&6.perillartine, D-tryptophan,
dihydrochalcones, and the |ike, and preferably saccharin. 10. In the
practice of the present invention, the toothpaste is applied.regularly to
the.oral cavity, especially to the dental enanel, preferably from about 1

to 3 tinmes daily, E&reiﬁﬁ%&b%&% ﬁ@ypb@théQhHeétsb@ﬁsbsabﬁﬁteﬁQngeéﬁnds
nore 15. pr ef er abl I"east a%ﬁut 60 secon usual required
Amount " empl oyed | AOTAUHG, 2648 EBac PRSSPRISEIVERY | G LIGBR" put | Nt o
practice in vari ouammnd ated mamnmﬁaﬂsobusheasfuteanb@ddﬁnmmanﬂuhl be
oSl bed 10 | LU BBt | BNl clilihe28s on kR BACRRES, b

acconpanyi ng _exanpl'e ons ‘referre #28n and
in the appended cIéﬁM@zﬁh@qg/Qm@ﬂgﬁp @hb@§s55th&rwesehtnércupﬁé- In the

f 8l | owi ng exa"p|eSShHQaﬁﬂébedéteﬁﬁn%h% éats 1EB@Bd@a$o?eeﬁﬁﬁb!éted by
nmoni toring active oxygen (A. O. tents by the foI omﬁngrli cedyre: KPDP

readi |y hydrol yzes S9% i & G QQdﬂﬁplﬁﬂé gpate P artlne,
D-tryptophan, dihydrochalcones, and the like, and

preferably saccharin.

10. - In the practice of the present invention, the

W _ toothpaste is applied regularly to the oral cavity,

especially to the dental enamel, preferably from
about 1 to 3 times daily, for durations of -
preferably at least about 10 seconds, more

15. preferably at least about 60 seconds, in the usual
Tequired amounts emplbyed in brushing the teeth.

. The invention may be put into practice in
various ways and 2 number of specific embodiments
will be described to illustrate the invention with

20. reference to the accompanying examples. All
amounts and proportions referred to herein and in
the appended claims are by weight unless otherwise

: indicated.
N~ In the following examples the stability of the
o F _ 25, KPDP can be evaluated by monitoring active oxygen

(A.0.) contents by the following procedure:
KPDP readily hydrolyzes in an acid medium as
follows:
P20g~% + 2Hp0~—2HPO4=2 + H909
30. An excess of ferrous ammonium sulphate is added



30. An excess of ferrous amoni um sul phate is added 17. to reduce
peroxi de: 2Fe([err])2([err])2 + [err] + [err]-[err]([err])3 + 2([err])[err]
+ [err] The excess of ferrous ion is back titrated with 5. ceric P

sul phate: 2Fe([err])2([err])2 + 2Ce(err])2 [err]([er¥r])3 e2([errlj% +
2([[err])[err] The A O is found by difference. EXAMPLES 1 TO 3 10.
nunber of toothpaste conpositions were gpde up and details of their

i ngredi ents and proportions are given in Table |.. TABLE | (% by wei ght) 15.

‘Exanpl e I 2 3 Vater, distilled
19. 69 17.0 18. 0 Laponite XLG _ 2.4 2.4 2.5.
PEG 600 _ .- 8.0 . 7.0 PIuronlc F108 1)
4.3 40 tO rducgperelide: o0 ~0.54 0.5
0. 54 Sodi um sacchar 2Re(NHg) 2(S04) 20+2H202 + 62204-—-F62Q30§93vbur
0.55 0.5 9 (RA,.¥5s0Ykeny dIStI||ed : 7.6 7.0
7.6 KPDP _ ( 4?% Xa §2 FNdrated al um na
53 0 50. 0 5Zhe ggcess of etrous ion is back titrated with
5. ceric sulphate:- '

2Fe(NH4)2(S04) 2 + ZCe(SO4)2-—-Ce2(SO4)3 +
Fez(S04)3 + 2(NHy) 2S04
The A.0. is found by difference.

EXAMPLES 1 TO 3

10. "~ A number of toothpaste compositions were made
up and details of their ingredients and proportions S
are given in Table I.
TABLE I :
- (% by weight)
15. Example - ; 1 2 3
‘Water, distilled 19.69 17.0 18.0
Laponite XLG 2.4 2.4 2.5,
PEG 600 : ' 8.7 8.0 7.0
Pluronic F108 1) 4.3 4.0 4.5
20. . _ o . o _
Sodium benzoate : 0.54 0.5 0.54
Sodium saccharin 0.22 0.2 0.22
Flavour 0.55 0.5  0.55 ~
25. - ) - )
Water, distilled - 7.6 7.0 - 7.6
KPDP - 3.0 3.0 - 3.0

Hydrated alumina ~ 53.0 50.0 53.0
30. | o _ _ )



18. TABLE | .(continued) Active CXygen(@bby melght) Exanpl e

1. .2 3 5. Theoreti cal 0.126 0.126
0.126 Initial at"RT 0.123 - 0.130 0. 122 Aged 7 weeks at
100CF:;| err]) o+ 0.123 0.131. 0.130 Note on Table I 10. 1)

The ‘above exanpl es show the sequence of addition of underlined individual
or grouped conponents. EXAMPLES 4 AND 5 Fuggher toothpastes were made up,

details being 15. given in Table-11. TABLE Il (% by wei ght) Exanple
4 5 Laponite XLG 2.0 20. Laponite XLS
5.8 Natrosol 250 MR 1) 0.5 KPDP 3.0
_g:g-ggglunngpéggte PABLEC] ﬁ@?ﬁn 0 Hydr at ed alun?ng
49.:0 .- 37.0 SLS (sodium |l auryl squhate)ACtlve Oxygen(Zcby weightk
%%wr]wn(mﬁﬁmg o O?ﬁ%)vmﬁ%m 2
. 5. Theoretical - 0.126 0.126 0.126
Initial at RT : 0.123  0.130 0.122
R Aged 7 weeks at 1000F |
(389C) 0.123 0.131 0.130
Note on Table 1 '
10. 1) The above examples show the sequence of
g_; ' addition of underlined individual or grouped
| ' ‘components.

EXAMPLES 4 AND 5
Further toothpastes were made up, details being
15. given in Table. II.

TABLE II -
. (%2 by weight)
Example o 4 "3
Laponite XLG 2.0
20. Laponite XLS- 5.8
Natrosol 250 MR 1) 0.5 -
KPDP 3.0 3.0
o Sodium benzoate 0.5 ,
BN Sodium saccharin 0.2 0.2
< ~ 25.  PEG 600 10.0 15.0
| | Hydrated alumina 49,0 37.0
= SLS (sodium lauryl _ .
sulphate) 1.5 1.5
Flavour - - 0.5 0.5
30. Water 32.8 37.0

(pH) - (10.0) (9.6)



19. TABLE Il (continued) ACTIVE OXYGEN( % by wei ght) Exanple .
4 5 5. Initial at RT 0. 124 0. 127

Aged 3 weeks at [err]([err]) 0. 130 0. 127 Aged GﬂVeeks at - .
[err]([err]) 0.120 0.112 Aged 9 weeks at [err]([err]) ;«J;
0.116 0.119 Note on Table Il 10. 1) Hydroxyetbyl cellul ose.”
EXAVMPLES-6 AND 7 Further toothpastes wegeg, made up, details being given in
Table I'l'l. TABLE I'l'l 15. (% by wei ght)
Exanpl e - 6 7 Syloid 244
7.1.5 7.3 Zeo 49, (Huber silica) 19. 36 19. 8 PEG 600
50. 6 51.7 20. KPDP . TAB E 11 ¢ : 3.0 3.4
Sodi um saccharin - contigu Sodi um benzoat e
0.5 0.56 Ti S _ ACTIVE OX!GES(% bv woi et )\at er .
17. 14 14. aSLS : 1.66 1)
Fl avour “Efanple 0.5 (pH adjusred wth 5092 (9.7)
(9.2) 30. _
5. Initial at RT 0.124 0.127

Aged 3 weeks at 1200F(499C) 0.130 . 0.127 )

Aged 6 weeks at 1200F(490C) 0.120 0.112

Aged 9 weeks at 1200F(490°C) = 0.116 0.119

Note on Table 11 ' -

10. 1) Hydroxyethyl cellulose. -
- ' EXAMPLES -6 AND 7 -/

Further toothpastes were made up, details being
given in Table III.

TABLE III
15. | | (% by weight)
Example S [ 7
Syloid 244 ' . 7.15 7.3
Zeo 49 (Huber silica) 19.36 19.8
PEG 600 50.6 51.7
20. KPDP 3.0 3.4
Sodium saccharin 0.2 0.22
Sodium benzoate 0.5 0.56
Ti02 0.55 0.56 o
Water 17.14 14.8 - N~
25.  SLS ' - © 1.0 1.66
Flavour s 0.5 -
(pR ad justed with 50% NaOH) (9.7 (9.2)

30.

g



20. TABLE |1l (continued) ACTIVE OXYGEN(% by wei ght) 6 7 Exampl e 5.

Initial at RT | 0.125 -  0.148 Aged 3 weeks at In
[err]([err]) . 0.118 0,126 Aged 6 weeks at [err]([err])
0. 110,¥ 0.128 Aged 9 weeks at 1[err]([err]) 0.108 0.132
Not e “or iable 1 10. 1) See Note 1) on Table I EXAMPLES 8, 9 AND 10
Further toothpastes were made up, details be@i,ng given in Table IV. TABLE |V
15. (% by melght) Exanpl e
8 9 10 Hydroxyet hyl cell ul ose 1.0 1.0 1.0
PEG. 600 _ 20.0 20.0 20.0 Sodi um benzoat e
0.5 0.5 0.5 20. Sodi u har, 0.2 0.2
0.2 Hydrated al um na ' 4 18'9113coptiny ~) KPDP
3. 0- 3.0 3.0 200 | ACTIVE OEYGEN (% .6
FI avour . 0.75 0.75 0. 5525 SLS 1
1.5 1.5 Noni_oni ¢ Surfactant 1) 1.2
(pH) ' EEEEELE (10) (10) 30. 21. TABLE IV(contlnued)
. - 5. Initial at RT : 0.125 0.148
_ Aged 3 weeks at 1209F(49°C) 0.118 0.126
< Aged 6 weeks at 1200F(49°C) 0.110 0.128
Aged 9 weeks at 1200F(49°C) 0.108 0.132
Note on Table II '
10. 1) See Note 1) on Table I
" - EXAMPLES 8, 9 AND 10

Further toothpastes were made up, details being
given in Table 1IV.

TABLE 1V
15. ' B - (% by weight)
Example . 8 9 - 10
Hydroxyethyl cellulose 1.0 1.0 1.0
PEG 600 - 20.0 20.0 . 20.0
Sodium benzoate 0.5 0.5 0.5
20. Sodium saccharin ' ' 0.2 0.2 0.2 |
. Hydrated alumina 47.0 47.0 48.0
: KPDP : - 3.0 3.0 3.0
o Hp0 26.05 26.05 25.6 -
AT Flavour - 0.75  0.75 0.5
e 25.. SLS - 1.5 1.5 -
) - Nonionic Surfactant 1) - - 1.2

(pH) . (10) (10)

30.



ACTI VE OXYGEN( % by wei ght) Exanpl e

-9
10 5. Initial at RT 0.136 0.131 0. 130 Aged 6-.weeks
at [err]. (4900 0.134 0.133 Aged 9 weeks at [gor] (490Q)..
0. 130 10. Note on Table IV 1) Polyethoxylated (20 E.«O)*sorbitan | =

nonoi sost ear at e.

The formulations in the above exanpl es exhibit good {6

excel l ent active oxygen stability in 1®21. storage. |In contrast, the only

t oot hpaste fornulation disclosed in U S. 4,041, 149,
contai ni ng i nconpati bl e components (glycerine,

carbonate and di cal ci um phosphate dihydrate) exhi bits 20.

nanel y Exanple 1,
precipitated cal ci um

unaccept abl e,

active oxygen stability. EXAVPLfaR ;qv@ﬁaﬁE@%dgéyxnhpaste |n accor dance

with the invention (Exanple IIA) and ‘di?@ﬁ%éi'% made up,

detai | s being given in Table V bel ow. 25.A'TI y ‘weight) TABLE V

(% by wei ght) %@%@ 8IIA 9 11B Nati@osol 250 MR

1.0 1.0 60 20.0 20. 0 30. Hydr at ed

al um na 52.0 52.0 22. TABLE V(conti nued) (@6by melght)
5. Initial at RT 0.136 0.131 0.130

10.

15.

20.

25.

30.

Aged 6 weeks at 1200F.

(490C) - 0.134 0.133

Aged 9 weeks at 12Q0F
(490C)
Note on Table IV
1) Polyethoxylated (20 E.0.) sorb1tan
monoisostearate.

0.130

The formulations in the above examples exhibit

good to excellent active oxygen stability in

storage. In contrast, the only toothpaste

formulation disclosed in U.S. 4,041,149, namely

Example 1, containing incompatible components

(glycerine, precipitated calcium carbonate and

dicalcium phosphate dihydrate) exhibits
unacceptable active oxygen stability.
EXAMPLES 11A AND 11B

A toothpaste in accordance with the invention
(Example 11A) and a control (Example 11B) were made

up, details being given in Table V below.

TABLE V
: _ (%._by weight) -
Example _ 11A ;;g'
Natrosol 250 MR _ 1.0 1.0
PEG 600 20.0 20.0

Hydrated alumina . 52.0 52.0

)]

"'Ib



Exanpie
1.5

1.5 5.

saccharin )
- Dei oni-zed wat el
abové‘ﬁﬂﬁnically, physically and cosnetically stable fornulation according
to the present invention (Exanple 11A) and2Z.control fornul ation omtting
the KPDP (Exanple 11B) were evaluated for effectiveness in reducing

gingivitis 15.

11A 11B SLS

Sodi um benzoat e 0.5 0.5 Sodi um ﬂH
0.2 0. 2 KPDP 3.0
25. 8 25.8 (pH at 10.2) 10. The

and plaque in a scientifically conducted 12 week test on

groups of 10 beagle dogs (5 male and 5 female). The results (average of 10
dogs) are -shown in Table VI bel ow. TABLE Vi(cdatinukeddnpl e

va Index Initial S; b WQQEB!E 0.88 Fina
| ndex 1 25. These

11B
0.79
results

1A G ng
©70.47 Pla
est abl i she

ue Unit _ : . :
&ﬂamnbghe addi tion of the KPRRAto theld8ntrol

formul ati‘on-signifigantly reduced both the gingiwal indgxsand the plaque
t, a sinultaneous test using_a nonaqu§§ s formul ation

i ndex.

cont ai ni ng pﬁbpyleﬁ?éﬂ%ﬂxﬁena9ﬁte humect ant, h9d§oxypro

In caontras

tMi ckener and - 2

simlar test usi ng aiyAaqueous neutral formul atigog

3

Xz

10.

15.

20.

25.

30.

cel | ul ose
Sodduanlsadiehatiive i ncreased he pl aque.2ndex and a

Deionized water 25.8 25.8
(pH at 10.2)

The above chemically, physically and
cosmetically stable formulation according to the
present invention (Example 11A) and a control
formulation omitting the KPDP (Example 11B) were

evaluated for effectiveness in reducing gingivitis

and plaque in a scientifically conducted 12 week
test on groups of 10 beagle dogs (5 male and 5
female). The results (average of 10 dogs) are
shown in Table VI below. -

. _ TABLE VI
Example - 11B 114
Gingiva Index

Initial 0.85 0.88

Final : ' 0.79 0.47
Plaque Unit Index | 1.22 0.96

These results established that the addition of
the KPDP to the control formulation significantly
reduced both the gingival index and the plaque
index. In contrast, a simultaneous test using a
nonaqueous formulation containing propylene glycol
humectant, hydroxypropyl cellulose thickener and



cont ai ni ng PEG 600 hunect ant, hydroxyethyl cellul ose thickener and | MP
abrasi ve i ncreased both 5. the gingival and plaque indices. It has been
shown above that fornulations according to the invention containing e
pol yet hyl ene gl ycol (PEG hunectant are highly stable :again "1 oss of -
avai | abl e oxygen. The criticality of 10. conbi nations of required °
conponents in such fornulations, and th&3sutuality of stabilization
therein, is established for exanple by the fact that PEG acts upon. and
drastically reduces the effectiveness of KPDP as a source of avail able 15.
oxygen in the absence of the other defined conponents. Thus, aqueous KPDP:

tsﬁl ut 11 gnts buff?mf&ai%mgwéfmé%}é@el%ig/tﬁ@ iaﬂ@gdaei cu%}ﬁ Kajg%gks Ib;Jt

e a IT1on O anoun 0 (0} (6] 0 SOl utl ons
oot e T s Rt Yab SR Lis fug, gh cadygrre %@éﬁt Eaaulasing | Cpor )
and [err] (490@ontaitningrPLE 666 hdsegtant, iydudiyetliyl bel ow TABLE VI %
S ke red o 38 Fopy hiskager g 00 i i i k™, 0 v
0.107 .®50 Otmalslng1val and igasse 0.115 0.113 0.066

0.053 0023 0. 0881+ 0n g 0nddH0 shirk bove Oefdd eQiilar s 84 0.029
0.091 0.072 30. WbLCSS 42. 4 50.4

85 2 26.5 saceording toythecinvention conta1n1ng polyethylene &
glycol (PEG) humectant are highly stable against

loss of available oxygen. The criticality of

10. combinations of required components in such
formulations, and the mutuality of stabilization _ /
therein, is established for example by the fact
that PEG acts upon and drastically reduces the
effectiveness of KPDP as a source of available

15. oxygen in the absence of the other defined
components. Thus, aqueous KPDP solutions buffered
to pH 7 are stable at 1209F (499C) for 9 weeks, but*®
the addition of varying amounts (3%, 15%, 40%) of
PEG to 3% KPDP solutions (conducted in triplicate)

20. yield, when aged 9 weeks at 1000F (380C) and 1200F
(490C), the average results g1ven in Table VII

below:
TABLE VII
% of Available Oxygen : *—J-f
25. 1wk 3 wks 6 wks 9 wks 6 wks 9 wks ~
PEG Initial 1200F 1200F 1200F 120°F 1009F 100°F _
3% 0.126 0.107 .050 0.041 'O - 0.086 0.061 8

152 0.115 0.113 0.066 0.053 0.023 0.088 0.066
- 40% 0.120 - 0.116 0.091 0.084 0.029 0.091 0.072
30. '~ AVERAGE % LOSS g
| 6.7 642.4 50.4 85.2 26.5 44.9




1. A toothpaste conposition conprising: | an oral vehicle 5. I
as subst,antially the only oral chemcally active agents, A 0 to about 2%
by weight of a fluorine- providing anticaries conpound and B. about 1t
abolt~ 7% by wei ght*of a 10. per oxydi phosphate salt, |1
aboutzﬁﬁfto about 75% by wei ght of at |east one polishing naterial
conprising silica or hydrated alum na or 'm xtures thereof, IV about 0.5
to about 10% by wei ght of at 15. | east o#fe- t hi ckener conprising col |l oi dal
silica, synthetic hectorite, poly(nethyl vinyl ether/ maleic anhydride),
car,boxyvi nyl pol ynmer, carboxynethyl cellu Oiﬁ! hydr oxypr opyl net hyl
cel | ul'ose, hydroxybutyl nethyl cellul ose, hydr oxyet hyl cel | ul ose
or mixtures thereof, and, V about 5 to about 75% by wei ght of
polyet hyl ene gl ycol as hunectant. 2. A conposition as clained in daim1l in
25. which the polishing material conprises hydrated alunmina. 3. A
conposition as clai nedli n & teeshpastenrenpasit ion icompad sdRgeéri al conpri ses
silica. 30. 25. 4. 1A coaposidl ofetpseXdained in Aaiml, 2 or 3 in which
the thi ckeneg compri sepy YN Meliis SR Fl115 etk only oral ch@niRRREg!IoON @
’ active agents, |
N o | "A. 0 to about 2% by weight of a fluorine-
providing anticaries compound and
B. about 1 to about 7% by weight of a
10. peroxydiphosphate salt, _
~— 111 about 10 to about 75% by weight of at
- least one polishing material comprising silica or
hydrated alumina or mixtures thereof,
IV about 0.5 to about 10% by weight of at
15. least one thickener comprising colloidal silica,
synthetic hectorite, poly(methyl vinyl ether/
maleic anhydride), carboxyvinyl polymer,
carboxymethyl cellulose, hydroxypropyl methyl
cellulose, hydroxybutyl methyl cellulose, or
20. hydroxyethyl cellulose or mixtures thereof, and,
' v about 5 to about 75% by weight of
polyethylene glycol as humectant.

SN '_ ' 2. A composition as claimed in Claim 1 in
Y 25, which the polishing material comprises hydrated
o alumina.

o

3. A composition as claimed in Claim 1
- in which.the polishing material comprises silica.
30. '

-

R R



dr 3 in which the thickener Conprises bydfoxyethyl cellulose. 6. A

conposition as clained in any one of 10. Clains 1 to 5 in mhich the said
per oxydi phosphate salt is tetrapota55|un1peroxyd|phosphate :
conposition as clained in any one of Clains 1 to havi ng of 7.8 to~.

about 10.5. 15. 8. A conposition as clained in Cla|n1l subs 1+|ally as -
specifically described herein with reference to any one of Exanples 1 to 10
or 1A 20. 9. A conposition as clained in any one of Clains 1 to 8
for use in treating the oral cavity t @r-educe incidence of cari es.

4. A composition as claimed in Claim 1, 2 or 3
in which the thickener comprises synthetic

hectorite.

5. 5. A compdsitioﬁ as claimed in Claim 1, 2, i
or 3 in which the thickener comp:ises hydroxyethyl L
cellulose. | k-

6. A composition as claimed in any one of
10. Claims 1 to.5 in which the said peroxydiphosphate
salt is tetrapotassium peroxydiphosphate.

7. A composition as claimed in any one of
Claims 1 to 6 having a pH of 7.8 to about 10.5.
15. : _ '
- 8. A composition as claimed in Claim 1
substantially as specifically deScribed herein with '
reference to any one of Examples 1 to 10 or l1A.

20.. 9. A composition as claimed in any one of
Claims 1 to 8 for use in treating the oral cavity
to reduce incidence of caries. ' .




