co tions having anti-cariogenjc activity. Htherto, it has been well
kno to incorporate a wide variety of fluoride conpounds into oraI hygi ene
conpositions such as dentifrices in order to provide then1wggﬂ; §
anti-cariogenic activity. This activity is believed to resu romt

effect of the fluoride conpound in redug ng the solubility of tooth enanel
in weakly acidic nmedia such as often ochrs in the nouth owing to the
action of bacteria on foods. -The effect of réeducing the solubility of (
dental enanel is believed to result froman interaction of hydroxyapatlté
the m neral which constitutes the major part of dental enanmel, with the
fluoride to produce fluoroapatite. Fluorapatite has a | ower solubility in a
weakl y acidi c nedi um than hydroxyapatite. Wile sodiumfluoride was one of
the first fluorides advocated for addition to dentifrices. it has found
relatively little use because it has |ong been believed that the

cal ci um cont ai ni ng abrasi ves often used in dentifrices, especially calcium
carbonate, are inconpatible with ionic fluorides such as sodium fl uori de.
Thus i.t was | ong ago reported that

ORAL HYGIENE COMPOSITIONS

Zléggéf ORAL HYG ENE COWVPOSI TIONS This invention rel ates to oral thiene

This invention relates to oral hvaiene

compositions having anti-cariogenic activity. Cﬁ '

Hitherto, it has been well known to incorporate a
wide variety of fluoride compounds into oral hygiene
compositions such as dentifrices in order to provide
them with anti4cariogenic activity. This activity is
believed to result from the effect of the fluoride
compound in reducing the solubility of tooth enamel in
weakly acidic media such as often occurs in the mouth
owing to the action of bacteria on foods. The effect
of reducing the solubility of dental enamel is believed
to result from an interaction of hydroxyapatite, the
mineral which constitutes the major part of dental

9.

enamel, with the fluoride to produce fluoroapatite.
Fluorapatite has a lower solubility in a weakly acidic
medium than hydroxyapatite.

While sodium fluoride was one of the first
fluorides advocated for addition to dentifrices. it has
found relatively little-use because it has lona been
believed that.the'calcium-containing abrasives often

" used in dentifrices, especially calcium carbonate, are
incompatible with ionic fluorides such as sodium
fluoride. Thus it was long ago reported that



- —

- 2- the anti-cariogenic effect of sodlun1fluor|de was |nh|b|ted by t he
presence of cal ci um carbonate, no doubt because it was believed that these,
st¢tbst ances woul d primarily |nteract ‘to produce the insoluble and |nact|v§§g>'
cal cium fluoride. For this reason, sodium nonofl uorophosphate has often

been used instead of sodiun1f|uoride W have now found a net hod of .

~reducing or preventing the inactivation of. water soluble ionic fluorides,:-

such _as soui um f | gs i slee 1 bya£0b g aire caF Aopat e %mm%ﬂ%ri@twsélce

addltlves-mhlch co n netal catlons capabl e of form ng insol uble
f1 uor¥des. Accord’rrﬁb’r tedePprieemrs i ¥ PR TR LEITPIRAE hVRR ene
conposi tion corrprdmmg Becaude Oit twas. ¥4 Deveki it ofhdde SevPnsidéon of a

amxed wih an {SSHER BEHEEEEPIA SR, o WedBS fnadfhasnible iR Y
cont ai ni ng netal %@4¢@M§ec@ﬁ@&#@mcﬁldqwndmg Epmwmnﬂ5|rﬁzﬁqnuesdd1mmlde and
dissol ved In the fOERds o lRAEETEs 03260 hallh B Pl Gl Sl LS

conposition of a water sglu le qonic agent containing The aniom ¢ count er
i ons of the ioni SR LB her with netal cations capable of formng a
wat er soluble fluoride, with the proviso that when the

We have now found a method of reducing or
preventing the inactivation of water soluble iohic
fluorides, such as sodium fluoride, by calcium

: "carbonate and/or other dentifrice additives which
A contain metal cations capable of forming insoluble
o fluorides. '

Accordingly, the present invention provides an

oral hygiene composition comprising from 0.01 to 2.0%
by weight of the composition of a water soluble
' fluoride source consisting of an ionic fluoride
optionally admixed with an ionic monofluorophosphate,
an ionic abrasive material containing metal cations
capable of forming a water insoluble fluoride and,
dissolved in the composition, between 0.01% and 9%'by
weight of the composition of a water soluble ionic

K,/ agent containing the anionic counter ions of the ionic
abrasive together with metal cations capable of forming
a water soluble fluoride, with the proviso that when the
abrasive comprises calcium phosphate, and the ionic
agent comprises sodium phosphate, an ionic monofluorophosphate

is not present.

The term 'anionic counter ions' is used herein to
mean anions which are identical to those in the
abrasive, or the same anions modified by hydrogenation.



: »
abrasi ve conprises cal cium phosphate, and the ionic, agent conprises sodi um
osphate, an ionic nonofluorophosphate is, not present. The term'anionic
égégnter ions' is used herein to mean anjions which are identical to those i#
abrasive, or the sane anions nodified by hydrogenation. -"2a - The
‘term'water soluble ionic fluoride' is used herein to include any ionic
mat eri al which, in aqueous sol ution, =pR8virdes fluoride ions. The use of an
al kali-metal fluoride is preferred, such as sodium potassiumor |ithium
fluoride; the use of sodiumfluoride is especially preferred. Qher .\
sui table fluorides include ammodni um stannous and zinc fluorides. -3- 1In
addition to the Thai tetihudtwater solubbecionief Euacepespiist asedy be used,

Tonof | uor pieEekir s RESPuaf HRY' sBhEclHRRRRTRT: wREER'Cip PRYe83P: espondi ng
pot assi um a@elwkion; hprevidessfluoride ions. The use of an o
alkali-metal fluoride is preferred, such as sodium,
potassium or lithium fluoride; the use of sodium
fluoride is éspecially preferred. Other suitable
fluorides include ammonium, stannous and zinc
fluorides.



can al so be enpl oyed. The term ' nonofl uorophosphate’ as used herein

I ncl udes nonof | uor opol yphosphat es,, such as those of fornulae [err] [err

agd [err]. If desired, a mxture of ionic fluoride and nono-

quorophosphate may be enpl oyed. The ‘total anount of fluoride and

. nonof | uor ophosphate used is dependent to sgye extent on the type of
dentifrice conposition, but it should be ar’ etfective, but non-toxic,

anpunt. Typically the quoride(s) S present'in the oral . hygiene

cconpsition in an amyynty ééhlt tﬂ,(ea hd tcﬁ'hc.‘)ff]f\{d}@d% 023 139n3.25% of

fl uori’ne based on the wel | ene conpasition. e preferred

total fluoride MORAQ ﬁ‘@mﬁﬂwq ay B%W%l esRblye ato il on.

Sui t abl e abr asi wRet#E! fidrid L udYd-iptbdphatldld| sd@dpnat es and phosphates.
Preferably, t he abrasive material is calciumcarbonate, _i.n whic Q case the

pref erred”i oni c "gafluarophasrhate c Haahtafe Je maraddidve Praf d an
al kali net al cammuname(noﬂrexpdnﬂuﬁgquﬂaﬂsmuﬁﬂand%nﬁlﬂﬁﬁhﬂdﬁﬂﬁﬂkts

Alternativel y, s WRPe JRISHG, | s Al YRR En A3

di cal ci um phosphate, "in M G e preferred’i a sol ubl e
phosphat e or hy@mgaeqoﬁmﬂm eingigidess mnmﬂmaomhdm gwsdphat e,

for exanple di pQiasHayl VE" AR NYF fooF;  K4P300F;: NazKP309F: -
(NH4) 3NaP309F and LigP309F.

'If desired, a mixture of ionic fluoride and mono-

o, fluorophosphate may be employed. The total amount of
fluoride and monofluorophosphate used is dependent to
some extent/‘on the type of dentifrice composition, but
-it should be an effective, but non-toxic, amount.
Typically the fluoride(s) is present in the oral
hygiene composition in an amount to provide a total of
from 0.025 to 0.25% of fluorine based on the weight of
the oral hygiéhe compositioh.' The preferred total
fluoride level is from 0.05 to 0.15% by weight of the
composition.

Suitable abrasive_mate:ials include insoluble
U carbonates and phosphates.

Preferably, the abrasive material is calcium
carbonate, in which case the preferred ionic agent is
a soluble carbonate or bicarbonate, such as an alkali
metal-carbondﬁe or bicarbonate, preferably sodium
carbonate. Alternaﬁively, the abrasive material is
a calcium phosphate, such as dicalcium phosphate, in
which case the preférfed ionic agent is a soluble
phosphate or hydrogen phosphate such as an alkali metal
hydrogen phosphate, for example dlpotasslum hydrogen
phosphate. ’
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-4- The preferred” amount of water soluble ionic agent:present is fromO. 5%
to 6% nore preferably 5%to 6% A particularly preferred agent is a sodyFum
car bonat e/ bi carbonate m xture in which the, bicarbonate is’in excess over

‘the carbonate. A preferred nixture consi sts of 5% sodi um bi carbonat e and

0. 5% sodi um car bonate, by wei ght of the conposition. The ionic agent is
present in the conposition of the isavgntion in the formof an agueous
solution so that it has no abrasive character of its own. The preferc?d
dental abrasive, calcium carbonate, can be in either of the geol ogica
forns known as Theagmre ferzadl im:bmixteoﬁrwatetxsulebbé fiopitwagentt her forns
of calciu { S ' ble or m ned
powder pr c’f-ua%eq“q-'n rs:ffe%r{?/%fﬁe ca u'h%’ggr%g%g g Sﬁg‘ulﬁé ﬂg\r;gga wei ght

medi an di aneter of |ess than 40 nlcrons O her dental abrasives may al so be
present in admtdy f{ﬂﬁdihf%?EP*@@@@{Q@ngégnthg Lnghapge there may be
enpl oyed mater-l é;ﬂ ubl e m or potasi um net aphosphates, hydrated or
anhydr ous SHIRARE ate oBi gt uRe pih ophdshhihe, birarPaRaket ri hydr at e,

tricalci Umspleﬁm&s N &t UWhe carbonate. A preferred mixture

consists of 5% sodium bicarbonate and 0.5% sodium -
carbonate, by weight of the composition.

The ionic agent is present in the composition of
the invention in the form of an aqueous solution so
that it has no abrasive character of its own.

The preferred dental abréSive,.calcium carbonate,
can be in either of the geological forms known as
‘Aragonite and Calcite or a mixture of the two. Other
forms of calcium carbonate include powdered limestone
and milled marble or mined powder products. Preferably
the calcium carbonate should have a weight median
diameter of less than 40 microns.

Other dental abrasives may also be present
in admixture with calcium carbonate. W/

For instance there may be employed water-insoluble
sodium or potasium metaphosphates, hydrated or
anhydrous dicalcium phdsphate,'éalcium pyrophosphate,
aluminium trihydrate, tricalcium phosphate, calcium
silicate, zirconium silicate or mixtures thereof.
Particularly useful polishing aéents are various forms
of silica, especially silica xerégels as defined in
U.S. Patent No. 3,538,230, though such xerogels may
have an average particle size diameter up to 50
microns. The abrasive(s) may be employed in a total
amount of from 10 to 99% by weight of the composition



silicate, zirconiumsilicate or m xtures thereof. Particularly useful . S
polishing agents are various forns, of silica, especially silica xerogels
defined-in U S. Patent No. 3,5383230:;thogg@ such xerogels may have an ﬁ5§2>
average particle size dianeter up to 50 mcrons. - The abrasive(s) my be
enployed in a total anmpbunt of from 10 to 99% by wei ght of the conposition

-of the invention. Preferably such conpositions are in the form of

dentifrice pastes, containing 20 to _75% of dental abrasive, though they can
be iR_the form &F ﬁ&ﬁdéﬁ‘é’eé’g:rh"éi'ni R§ eEE TP WoAMsh (CREPRSiLdoRs. 3re désired,
t he conpositi onthef fidre idfv@eintdfrdae pastesmdoaitad ndhgs20 ped 7d8nbiefl ri ce -
_conpositions, s 3 t .descrg. bed .i LK. ._Patent, Speci fi cati an No.
1271944. The ora t%]'l éar@%%%&r‘{ﬁqmtth:%élﬁsh (r)]:fh%t))kfecalnn&eenﬁno%?\ﬁi Iflloré“l 6 usual | y

cont ai n" sur f act @owdergeldantg indagt I tark® GtHeofexdiepiabrasingsh £ f 1 avouri ng

and col ouring agrRilitedlN&nelidodipodilt iichs' e BlHeY idviRitSlons Yadlsa non-soap
or synthetic orggnlc detergﬁpt._SU|table surfactants- i ncl.ude the

wat er - sol ubl e s&rIUIated A% striped gentitfiGs FomPOdd BHoRSeul phat es (for
exanpl e sodi um fsydsho gesn atherd ec dleeruti bed tin AGIK] Partegity Gpleicd€ication

No. 1271944,

The oral hygiene compositions of the invention
will also usually contain surfactants, gelling agents
w and other excipients such as flavoufing and colouring
agents.

The surfactant is normally a water-soluble
non-soap or synthetic organic detergent. Suitable
surfactants include the water-soluble salts of: higher
fatty acid monoglyceride monosulphates (fbr example
sodium hydrogenated coconut faﬁty acid monoglyceride
monosulphate); higher'alkyl sulphates (for'example
sodium lauryl sulphate); alkylarylsulphonates (for
exmple sodium dodecylbenzenesulphonates); and higher

~alkyl sulphoacetates (for example sodium. lauryl
sulphoacetate). There may also be used the saturated

o _ higher aliphatic acyl amides of lower aliphatic amino

carboxylic acids having 12 to 16 carbon atoms in the
acyl radical and in which the amino acid portion is

' derived from the lower aliphatic saturated mono- _
aminodarboxylic acids having 2 to 6 carbon atoms,'sﬁch
as the fatty acid amides of glycine, sarcosine,
alanine, 3-aminopropanoic acid and valine, particularly
the N-lauroyl, myristoyl and palmitoyl sarcosinate
compounds. Conventional non-ionic surfactants may also
be included, if desired. . '

The surface-active materials are generally present
in an amount of 0.05 to 15%, preferably 0.5 to 5% by
weight of the composition.



Gggtosulphate); hi gher al kyl sul phates (for exanple sodiumlauryl sul phate);
Ryl aryl sul phonates (for exnple sodi um dodecyl benzenesul phonat es); and
hi gher al kyl sul phoacetates (for exanpl g sodi um | auryl sul phoacetate). ¥
There may al so be used the saturated higher aliphatic acyl am des of | ower
al i phatic am no carboxylic acids having 12-to 16 carbon atons in.the acyl
radi cal and in mhlch the amno acid portion is derived fromthe | ower

| i phat t 0 b t
al i phatic saturaimg mm&ggyg a%t%%'%:eh%\é'%:%éq ¢4 bon at ons,

such as the fatty aC| sar cosi ne ani ne
3- ami nopr op#f¥ied adndednd Falisne arifiaEEddengs, fannbeati&kad imyri st oyl and

pal m toyl saheodryatstatRNRAURES s 1CUMRNRY iddhalo Iv@lon@i ¢ surfactants may
al so be included, if desired. The surface-active naterials are generally

present in an anmount of 0.05 to 15% preferably 0.5 to 5% by wei ght "of the
conposi tion. The gemetria 1p dhee ris garidi spast eﬂleardermaé.pam:mn ot he usual

oo i opfn SRS SRR iRt B, 5

conprise chlaf/prad Glycql ycé-ﬂcgréldlé’dr tﬁutlcﬂabd-ﬁd/f't}rxtalf@l%/ctéﬂerﬁQfol udi ng

sui tabl e m sudreblierndef glycol is propylene glycol or a
polyethylene glycol., It is preferred to use also a
gelling agent in dental creams, such as natural or
synthetic gums or gum-like materials, e.g. Irish wOss,
gum tragacanth, sodium carboxymethylcellulose,
polyvinylpyrrolidone or starch. Irish Moss and sodium
carboxymethylcellulose are preferred gelling agents.
The gum content is usually up to 10% and preferably
0.01 to 5% by weight of the preparation.

The pH of the dental cream or an aqueous slurry of
the tooth powder is neutral to slightly basic, such as
a pH of ebews 7-11., Typically the pH is wsews pH 8.5
to 9.5.

Other materials may be added, such as sweetening
agents, for example soluble saccharin, flavouring oils
(e.g. oils of spearmint, wintergreen peppermint), Y,
chloroform, colouring or whitening agents (e.g.
titanium dioxide), preservative (e.g. sodium benzoate),
emulsifying agents, silicones, alcohol, menthol,
chlorophyll compodnds (e.g.'sodium copper
chlorophyllin),'antibacterial agents (e.g.
chlorhexxdlne), antl-plaque agents, anti-calculus
agents, agents for sensitive dentine (e.g. strontium
salts, formaldehyde), and agents which enhance the
anti-caries activity of fluorides (e.g. calcium
glycerophosphate).

The compositions of the invention may also be in a
form of other oral hygiene compositions, for example,



Sui tably, the glycol .is propylene glycol or a polyethylene glycol. It is e
preferred to use also a gelling agent in dental creans, such as natural of
syht hetiic gums or gumlike materjals, e.g.-lyish Mdss, gum tragacanth, §§§>
sodi um car boxynet hyl cel | ul ose, pol yvinyl pyrrolidone or starch. Irish Ms
and sodi um car boxynet hyl cel | ul ose are preferred gelling agents. The gum
content is usually up to 10% and preferably 0.01 to 5% by wei ght of the

t th
preparation. 3 8! S? &W&@%%w@@w&oeﬁbm@&%s&ww msﬁ@@ &0

pomdaxils neutr asit, such as a.$

Typical |y the pHhe sw%n%lcerb YRS, Rheln nERBRTR} SRS "Hél%la‘éﬂll RRh as.
syvleet e][n.ng agent shewod waﬁméeus@i-ubf@;smsmlhfn clié @Veyr guig, otalslées g.

oi |l s of spearm nt, W niergreen, pepperm nt chlo . colo g or

whi t eni ng agentsé?%?bf{?Tt%ﬁfuﬁ?ﬂ?@%?%é),%?ﬁ%%e?é@§$%glt§5%.#£%gium
benzoate), enuls¢¢wtm§nag@mtgon%¢mtt@meb base ondter hehs htdge the orebhlyl |
conpounds (e.g. &£OPPLGoGHY Oén?cﬁ)h%bééﬁ%mﬁé‘té@@&ﬁ@réﬁ& xgrﬂgf%é (e.g.

chl or hexi di ne), antl aque, agents, anti - cul us agents
sensitive dentlr@9¥%9ga %@rbﬁt*ﬂ%?%a?i%ne¥ornaldehyde) and agents mhlch
enhance the anti-caries activity of fluorides (e.g. calcium

gl ycer ophosphate) . T, cogBosii ] pSag" ok Nend YSOLELLoAPYd fﬁ@strytsa

by the follow1ng examples:



oral hygi ene conpositions, for exanple, the ingredients
orporated in nouth washes of the suspension’'type, or in

ons which will be chewed by the user, for exanple, chew ng gum

; pastllles and | ozenges. These co ogjtlons will contain the
Fepti onal base materials t oget her with Suitable flavours and sweetening
ts and may be fornulated in known manner. The conpositions of the

|nvent|on are illustrated by the foll ow ng exanples:. - 8- FORMULATI ON
EXAVPLE NO (% BEKRM\ELE‘I‘Tle 2 3 gxampif NO (%53@ vEaldEt) -
4.00 - —Z400—"4.00 - 70% sor bi t ol 6.00 30.0)
16. 00 16. 00 30.00 Sol ubI e sacchariny 20. 42 G 42 Q 42 . 42
0. 42 Sodi um carboxy nmethyl cellulose 1.50 1.30° 0. 85~ 1.50
1. 30 Hydroxy eGhykteeéhl ul ose 4.000.16 0.1@.000.11.000. 16
0.10 Cal cium s7DRgcabebitol  0.20 16-.00 30.0d 16,00 16.00 30,00
Soluble saccharin 0.42 0.42 0.42 0.42 0.42
Sodium carboxy
methyl cellulose 1.50 1.30 0.85 1.50 1.30
Hydroxy ethyl : ” _
cellulose ) 0.10 0.10 0.10 0.10 0.10
Calcium silicate 0.20 T - - - -
Polyvinylpyrrolidine 0.10 0.10 0.10 .0.10 0.10
Calcium
glycerophosphate .0.13 0.13 - - 0.065
Sodium . _
monof luoronhosphate 0,40 0.55 - - 0.20
Sodium fluoride '0.115 0.16  .0.22 0.11 °  0.0%.J
Sodium carbonate 2.50 0.50 8.00 2.00 0.25
Calcium carbonate 36.22 35.00 36.22 36.22 35.00
Sodium lauryl S
sulphate 1.83. 1.838 1.88 1.88 . 1.88
Hydrated blllcon _
dioxide 4,00 3.25 4.00 4.00 3.25
Flavour 1.00 1.15 1.00 1.00 -1.15
Titanium dioxide - . 0.50 0.50 0.50 - 0.50
Sodium bicarbonate - 5. 00 2.50
Water to 100.00 100.39

160.00 100.00 100.00



S : . .
‘Pol yvi nyl pyrrolidine, 0.10 0.10 0.-10 0.10 0.10 Cal ci um

gl ycer ophosphat e 0.13 0.13. _ - 0. 065 Sodi um
nméhof | uor ophosphate 0.40 0. 55, Y- -9 - - 0. 20 Sodi um '
fluoride o 0.115 0.16 0. 22 0.11 0. 05 Sodi um car bonat e
2.50 0.50 8.00 2. 00 0. 25 Cal ci um car bonat e 36.22 35.00
36. 22 36. 22 35.00 Sodi um | auryl sul phate 1.88. 1.88

1.88 . 1.88 1.88 ﬁ%;@éﬁiﬂo@h{é %I%Pé(iéjeisl.%osujr?el% tootit?[g%ste 3.25

4.00%_ 4.00  3.25 Ha : . 1. 00
1.15 Titani um di¢pWRRSition made in agrawpance whth UKsPatent 50 Sodi um

bi car bonat e Specifica®id® No. 1271944, - 2.50 Water to-
100. 00 100.00 100.00 100.00 100.00 . -9- The followi ng Exanple 8 is a
striped toothpag&g cgggq§ition made in accordance with U K Patent
Speci fication : . Exanpl e 8 Secondary body - . Main Body 70%
Sor bi-tol . Sol ution 35.5" rate j li
di oxi de 5.00 15,00 SecondePhIdfl" &l Chubld ARy
70% Sorbitol Solution 35.5 - 60,00
Hydrated silicon dioxide 5.00 15.00
Polyethylene glycol 2.95 3.00
Sodium carboxymethyl cellulose N.60 - 1,30
Sodium lauryl sulphate 1.20 _ 1.20
Flavour 0.85 : 0.85
‘Soluble saccharin 0.13 0.27
: Titanium dioxide ' . 0.50 -
\~ Calcium glycerophosphate 0.13 0.13
' ' Sodium monofluorophosphate 0.76 0.76
Sodium fluoride o 0.22 : 0.22
Calcium carbonate 42,00 -
Sodium bicarbonate 3.40 - 6.00
Sodium carbonate 0.34 0.60
Colour ' : - gs .
Water to 100.00

Ratio of main body to secondary body is 62:38



£

'@yet hyl ene gl ycol 2.95 : 3. 00 Sodi um

boxynet hyl cel | ul ose 0. 60 . 1. 30 Sodium | auryl sul phate
0 1.20 Fl avour ,' . 0. 85 ¥
'0.85 ' Sol ubl e saccharin 0.13 : 0.27 Titani um
di oxi de 0.50 - - Cal ci um gl ycer ophosphat e
0.13 : 0.13 Sodlun1nnnofLUQoophosphate 0.76
0. 76 Sodium fluoride .22 0.22 Cal cium .
carbonate ~ 42.00 - Sodi um bi carbonate
3.40 TheGeQQiSQdyuafcathmQVQntlon is illustratedObg4
-0. 60 Col our gs Water to

100. 00 Rat i 5181 ERELRWARG, eXBeELRERYS, §2EE45Y Qub2%8sthe | 10 The efficacy

of the invedisenlusiphl wsteabédhpirokyapekibei.ngThipeismants carried out on
the d'SSO'UéggPogéiﬁthmB&QioéiﬁeéthEecoIPb§pbﬁd§“tBDEﬁQPhhﬁ gafodel since

it correspon € mneral COMpoSition o enanel and I s dissol ved
by the acti 6AMBPSdtigneofcteothyenamel apde isoAdisgolNednbYndbeh from

decayi ng fOthlageoﬁothWtegaéiaﬁeBhéﬁeﬁsatﬁohi werfelh @h the total
conp05|t|0ns ﬂ f%o% Eﬁkhglng food. The following percentages
are by welght_of the total compositions, and the ratios

are weight ratios.

Discs of hydroxyapatite were prepared by blending W/

it with 10% of polyethylene to improve binding
characteristics followed by moulding separate discs by
compression at 500 kg for 90 seconds and subsequent
heating to 110°9C. Separate discs were treated with a
slurry of the dentifrice to be tested with water
(water:dentifrice=3:1)_fof one minute. The dentifrice
composition had been stored for 2 weeks after its
preparation and was of the general composition of that

- of Example 1. |

The treated hydroxyapatite discs were each placed
beneath a rotating propeller in acetic acid buffer at
PH 4.65 and at 370C for one hour. Aliquots were
removed at 5 min intervals. The dissolution rate
constant, k, was calculated using the following
equation:-

dC=x(Goe =Ct)
dt

wherein G, is the concentration at infinite time;
' Cy is the concentration at time t.

and d4ac is the rate of change in the concentration,
dt ' |

C, with respect to time, t. The percentage change in
the rate constant relative to treatment with an
identical dentifrice or solution but containing no
fluoride was dgtermined.



are wei ght rati

os. Discs of hydrokyapatite were prepared by bl ending

t

with 10% of polyethylene to inprove binding characteristics followed by
maul di ng separate discs by conpression at 500 kg for 90 seconds and
subsequent heating to [err]. Separate discs were treated with a slurry

the dentifrice

to be tested with water (wategp:dentifrice=3:1) for one

m nute. The dentifrice conposition had been stored for 2 weeks after i

“preparation and was of the general

of

ts

conposi tion of that of Exanple 1. The
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treaLEg hydroxyapatlte di scs were each placed beneath a rotati.ng propeller

in acetic acid.
renoved at 5 m.

fer C.for one hour. Aliquots we

d
nFSFV;FgHafﬁesa 288|UPI§R ¥rate constant, k, was

cal cul at ed usi ng the followi ng equation:- [err] wherein [err] is the

concentration ahrkBbrBirkent REBE bRTAl 1S the concentration at tine t.
U;—ChaﬂgE”TTFTﬁE“COﬂCEHtratiOn, dt C, with respect to t

dCis the rate

t. The percentage change in the rate constant

re

and

i e,

relative to treatnent with an

i denti cal denti&gbgemqnggolution but contai ning no fluqrtdannasdet er m ned.

DISSOLUTION RATE

Distilled water _ ' ' -

Dentlfrlce hav1na aeneral rom0051tlon of Example 1. and

_ contaxnxng-

(i) 0.11% Sodium_fluoride 63
0.40% Sodium monofluorophosphate
2.5% Sodium carbonate

{ii) 0.055% Sgdium fluoride 55
0.20% Sodium monofluorophosphate
2.5% Sodium carbonate

The effect of the incorporation of a water soluble
ionic agent, such as sodium carbonate, or dipotassium
hydrogen phosphate, on stabilising ionic fluorides is
illustrated by the following experiments.

Slurries containing-chalk (40 g) in de~ionised
water (100 ml) were stabilised with varying quantities
of sodium carbonate prior to the addition of known

quantities of sodium fluoride, and then stored at room

temperature for a period of 190 days. The available
fluoride ion concentration was monitored, see Figure 1,
in compositions containing 8% (l1); 2% (2); 0.5% (3) and
0% [(4) and (5)] sodium carbonate by'weight.

Figure 1, clearly shows that the available

- fluoride ion concentration decreases when no sodium

carbonate ‘was added ((4) and (5)]. However, the
available fluoride ion concentration (i.e. [F™]) shows

~



results are set out below DI SSOLUTI ON RATE DATA TREATMENT
CHANGE | N DI SSOLUTI ON RATE Distilled water. Dentifrice havi na aeneral
conposition of Exanple 1. and containing {i). 0.11% Sodium f.luoride .
63 0. 40% Sodi um nonof | uor ophosphate 2.5% - Sodi um car bonate (ii) 0.055%
‘Sodi um fl uori de 55 0.20% .Sodi um nonof | uor ophosphat e
2.5% Sodium carbonate The effect of the incorporation of a water soluble

oni o agenty: SUiGh RS ANY e YodlIPIASHMLIY FoeapOsPhaLe,

on stab|I|S|ng I onic orides 1s Iustrate

Slurries cditlait® iy dvany (QF(N@lﬂlere?--’iQ)rﬂ@bd[E/valt-er [ikry ige, vidre

st abi | i sed jMadt ivaitviidiy @JaaﬁdﬂdreSFMonsmt U cardwniderdited gy the
addi ti on of knommcgggntltles of so quorlq? and t hen storgﬁyat room

t enper at ur &13eT, SRS Gt IRRS ARt £ 13 rTRRT
concentr at ithre wese rt[le%)rs&nﬂumee:a:n@nael slurmpnpesia irdrsy 4B ai ni ng 8%

(15 2% (2)gen)- 541 D2 2%h %4 (Ha A daPdorhill WRHANP U éa R P! 9Nt

850 ppm [F~] (1l).

A slurry of dicalcium phosphate (10 g) and sodium
fluoride (0.44 g, ie 1000 ppm [F~],weight/volume) in
distilled water (200 ml) was stabilised by the addition
of varying amounts of dipotassium hydfogen phosphate.
Each slurry was stored for 4 days prior to measuring
the ionic fluoride concentration. Optimum results were
obtained on addition of above_z'g of dipotassium
hydrogen phosphate; a stable fiuoride ion concentration
of between 725 to 750 ppm was observed (Figure 2).

experi megk's.

-



Figur® 1, clearly shows that the available fluoride ion concéntratyon -
decreases when no sodi um carbonate was added [( "l ver, th
ayai l abl e fluoride ion concentration, (i.e. [F-]i mmu"im' mm littl e@
i nstability when 0.5% sodi um carbonate isgggded (*3) ¢tota sl wrry containi
250 ppm [F-]. Likew se, the inactivation sodium fluoride is al so
. prevented by hi gh@Lxmsentrati ons of sodi um carbonate, as shown by the use
of 2% sodi um carbonate slurry containing 450 ppm[F-] (2) and 8% sodi um
carbeniate slurry containing 850 ppm (F-] (1). A slurry of dicalcium
phospffate (10 g) &and Sodiamal hxgiate (@euppst ion 1GO@EEhng from 0.01
[F-], vei ght/volune) i n.dlizstgd hafl Wl (F0QHE o Slialid Ised addie

P

addi ti on of varying anounts of “di potiassi um hydrogen phosphate. Each slurry
was. stored for 4 days §Hittle & Inekids RPUaRE T Y i idfe Aor@hitT at i on
Optimumresults were diwidielt opEidHd10N dmatverid g Of i@Braed assi um

hydr ogen phosphate; a stable fluq{id ,on concentration of between 725 to
750 ppm was obser ved (Tﬁ %¥e59p osphate, an 1onic abrasive material

containing metal cations capable of forming'a
water insoluble fluoride, and, dissolved in the
composition, between 0.01% and 9% weight of the
compositiqn of a water .soluble ionic agent
containing the anionic counter'ions, as
hereinbefore defined, of the ionic abrasive
together with metal cations capable of forming a
water soluble fluoride, with: the proviso that when
the abrasive compriseé calcium phosphaté, and the
ionic agent compgéfes sodium phosphate, an

ionic monofluori?ﬁ%%e.is not present.

2. A composition according to claim 1, in which the
ionic abrasive material compriszes calcium
carbonate, and the ionic agent comprises an alkali

metal carbonate or bicarbonate or mixture thereof.

3. 'A composition according to claim 1, in which the
\_ ionic abrasive material comprises calcium
phosphate, and the ionic agent comprises an alkali.

métal hydrogen phesphate.

4, A composition accerding to any one ¢ claims 1 to
3, in which the ionic Eluoride comprisss an alkali
metal fluoride and the ionic monofluorophosphate

comprises an alkali metal monofliusro-phosphate.



AINBW conposi tion conprising fromaQ.01 to 2.0% by
wei ght conposition of a water soluble fluoride source consisting of

an ionic f I |y adm xed wi {th an,ionic nonofl uorophosphate an?
ionic a mm\\‘g\ ontaining netal cations capable of formng a water
i nsol ubI ) énd di ssolved in the conposition, between 0.01% and 9%
wei ght of the conposition of a water M\ubl e ionic agent containing the

ani oni ¢ counter ions, as hereinbefore defined, of the ionic abrasive -~
together with nmetal catiqnsg capable of form ng a wat er sol.ubl e fluori dae

with the prdvi soPt FRPPRFSIPRe a86PES1Rg s &8ec ofc i RiMfodphR e, and

the ionic agent 4oMh #hichodhenvaitexpzailablen ioaiicC a@@ﬁw‘ liwor ophosphate is
‘not present.

abrasi ve materi apéc?gﬁﬂrl ét‘glaggﬁgﬁ%&%r a :}gﬁfo Oa:,;{?djtﬂ]gr# \é\:’m %ké&t i oni c

conpri ses an al keifi thet sompasihsiaine or bi carbonate or nmixture thereof. 3.

A conposition according to claim1, in which the ionic abrasive nmateri al
conprises cal ci um phosphate, and the ionic agent conprises an alkali. netal.
hydr ogen phésphaﬁeCOmPOSAté@ﬂpwPPirér#nScG@r anygone ofy dadms Lit®ins 1 to

3, in which the isQnijg fheolfolt SFTRI idedt iFridiekal |

7. A dentifrice dispenser cdntaining a composition '
according to claim 6.



metal fluoride and the ionic nonofluorophosphate-cenprises an al kali net al

hnnofluoro-phosphate. 5. A conposition accordin of cl
Iyto 4, in which the water sol uple ionic agent i igﬁ!@“‘ nount
fromO0.5%to 6% by wei ght of the conp05|td . 6 $ O accor 0
to any one of clains 1 to 5, inthe formof a dentlfrlce . A.dentifrice
di spenser- containing a conposition according to claim 6. A net hod of

reducing or preventing the ingctivation of a water soluble ionic fluoride
by an i oni c abBasi vé Meted el Rdicdme OFnprevensindwtibeén conpri ses addi ng
to a~Conposition a vsataeftxmluﬂaire ofoni waagantsalukde donint fMlaoridduby a

conposi tion as deflnedl&%l l@ﬂ?&%lve in an oral hygiene composition,
which comprises adding to a composition a water
soluble ionic agent in an amount to produce a
composition as defined in claim 1.




