2180157 1. "ANTI CALCULUS ORAL COWPOSI TION' The present invention relates to
oral conposi- tions containing an antical cul us agent.é?iﬁ?g’ti%'s a hard,

m neralized formati on which forns on the teeth. Regul shi z aids in
preventing a rapid build-up of these deposits, but even regular brushing is
not sufficient to renove all of the cal culus deposits which adhere to the
teeth. Calculus is formed on the teeth when crﬂstals of cal ci um phosphat es
begin to be deposited in the pellicle and extracellular matrix of the
dental plaque and becone sdfficn 3 é ﬁi y get for the
aggregates to becone resistant t AN & AEE ruwd%ghiai EOSR YQih et e
agreenent on the route by which cal cium and orthophosphate ultimtely
becone the crystalline material called hydroxyapatite (HAP). It is
general |y agreed, however, that at higher saturations, that is, above the
critical saturation |im?Th etHEeﬁ?Bch§8Pnﬁé°@rf§&ﬂﬂQSm99#ﬂr¢% %@mam%xphous

or mcrocrystalli ne*mhslwhﬂaﬂﬁﬂhgt an EA@EB&@&&&‘@'&@M phosphat e”
al though related to hydag ¥ gtlte dlfLa a froqmit i,n atom c structure,
3t% Fhe

particle morphol ogy, T tHE ofrEt Py pingradiized, 9%%?p%??e¥%1%h
anmor phous cal ci um phospsiade shewsebthad Regkdalrypircadhinfg aind 9hims

materials, which | g5 ' e a _ord I ct Stl of ail
crystalline materi gﬁ% ‘yl nc{'&g A ?E&Pd ?‘qlhg a p(;l%r ecct%aet%er‘gﬁo %?‘I Létgents
whi ch effectively |ﬂY%mfé¢@uhﬁrhb§ﬂ§b@aBIﬂﬁengmowuﬁﬁﬁcﬂ¢¥tvﬁ¢|r¢mpve all
effective as anticabguine 898BLhTus AepHEdes! Gfich adhere to the teeth.

Calculus is formed on the teeth when crystals of

- calcium phosphates begin to be deposited in the
pellicle and extracellular matrix of the dental
plaque and become sufficiently closely packed
together for the aggregates to become resistant to
deformation. There is no complete agreement on the
route by which calcium and orthophosphate ultimately
become the crystalline material called hydroxyapatite
(HAP). It is generally agreed, however, that at
higher saturations, that is, above the critical
saturation limit, the precursor to crystalline HAP is
an amorphous or microcrystalline calcium phosphate.
“Amorphous calcium phosphate" although related to
; hydroxyapatite differs from it in atomic structure,
- particle morphology, and stoichiometry. The X-ray
diffraction pattern of'Amorphous calcium phosphate
shows broad peaks typical of amorphous materials,
which lack the long-range atomic order characteristic
of all crystalline materials, including HAP. It is
apparent therefore that'agenfs which effectively
in: :rfere with crystalline growth of HAP will be
efiective as anticalculus agents. A suggested
mechanism by which the anticalculus agents of the



mechani sm by which the antical cul us agents of the 2. present invention

I nhi bit cakculus formation probably involves an increase of the activation
ehergy bagrier thus inhibiting the transformation of precursor anor- phous
cal ci um phosphate to HAP. Studi es have shown that there is a good correl a-
tion between the ability of a conmpound to prevent HAP crystalline growh in
vitro and its ability to prevent calcification i2» vivo, provided of course
that such conpound is stable in and inert to saliva and its conponents. It
is well known in the art that water sol ubl e hexanmet aphosphat es,
tripolyphosphates and pyrophos- phates and the like are effective cal ci um

and magnesi um i on suppeeen@rinvenhubntdh&abﬁQQ@QQEMQQQSf%&%b&&c&h%k Bb%ﬁg
t

agents, and are effeg h of HAR formatiqQn in vitro. U

No. 4,515,772 |ssuedﬁ/’bé§ﬂgg hg‘9§§°?83ﬁ§r of the &Ftau"éaleé’e?%al'cb&rmer
‘oral antical cul us coﬁb§§|@nbnbl&@ngathengranhmnwmad&cmobfs@u@@ﬁr&&& afbwbl e
di al kali netal pyro- Pﬁaﬁ§p9§§8§uﬁlﬁﬁ8F§ﬁ adMxegaW th tetraal kali netal

pyr ophosphat es.- Al t hough this pate PSS 6°drsclrose experi ment al
evi dence of effective andShudipsaBpueaghprwal thatsthese s iangoodocorkela-

refers to prior art tmdhcaétﬂéehhéhe"HﬁEQEQQSB?aEec §EQn$htbn§FQbEﬁg BXp

pyr ophosphat ase in vivo' # é enz in sal am nous
nunber of ackknow ed§E¥SHRLLENGS rﬁﬁﬂh” §n€|F§&"aPH11tY to prevent

calcification in vivo, provided of course that such
compound is stable in and inert to saliva and its
components. - _

It is well known in the art that water soluble
hexametaphosphates, tripolyphosphates and pyrophos-
phates and the like are effective calcium and
magnesium ion suppressors, inhibitors, sequestrants
and/or chelating agents, and are effective inhibitors
~of HAP formation in vitro. U.S. Patent No. 4,515,772
issued 7th May, 1985 to Parran et al discloses and
claims oral anticalculus compositions containing a
fluoride ion source and soluble dialkali metal pyro-
phosphates alone or admixed with tetraalkali metal
pyrophosphates. Alﬁhough this patent fails to
. disclose experimental evidence of effective and
L acceptable anticalculus results in vivo, it refers to

~ prior art indicating”that'"pyrophosphate would be
inhibited by pYrophpsphatase'in vivo", i.e. by this
enzyme in saliva. The voluminous number of
ackknowledged prior art and "References cited" in
this patent indicate the many uses and functions of
these polyphosphates hiterto proposed in oral compo—
81tlons. '



this p ‘ent indicate the many uses and functions of, these polyphosphates

hitertd proposed in oral conpo- sitions. 3. Fbmever as in part admtted
in the aforesaid patent disclosure and-as shown hereinafter, these | i near
nol ecul arly dehydrat ed pol yphosphates (i.e. Qe

‘hexanet aphosphat es, . tri pol yphosphat es,” pyrophos- phates,. etc.) in conmmon,
when introduced into the oral cavity and/or *aliva are significantly hydro-
| yzed by salivary enzynes (phosphatases) to ortho- phosphates which are

i neffective as inhibitors of HAP formation. The present invention ains to .
provi de an inproved antical-cul us oral conp05|t|on which will not be subject
to or will be |ess suljostevero @fe idy parte asmittheditgy &he af anps aid

di sadvantages. . T %trérn%swsalhrbwaé Ahla gdim t&ﬁl%ﬂee@n Hde

conposi.ti on whi cfi i nhi bi e transfornation, of anorphaous ‘cal ¢j um

phosphate t o HARLmeas: molecularive qﬁmﬂ%ﬂ%ﬁ"as&q}&%‘ﬁ? Rabes | us. In
accordance with g@&@mg&aﬁhdgyhagﬁyyngz1§dnypud§pﬁguggyrpygﬁpﬁbgo an ora

conposition containi in.anoral ly acceptabl e vehic effecgtive anti -
cal cul us anount r?%'o B %réé/"m Ohy €‘t‘e‘: Ad‘lﬁejl‘{ll C‘§}Tﬁ‘at ed
pol yphosphat e sabtalatammﬂyﬂanﬂ/qnnsakﬂtananeeaygnlfxnnh&&ychyﬂnmmtlon

i nhi bi tor agai ns?d%%%yrgﬁ s(\alt}.é%rﬂ) )@4 nﬁafs s&%%gﬂmﬁq}; éﬁiﬁé—' n -

-saliva, an anoun dori‘de 1ton - urce
phosphates which are 1neffect1ve as. inhibitors of HAP

formation. _

The present 1nvenh10n aims to prov1de an
lmproved anticalculus oral composztzon which will noh lJ
be subject to or will be less subject to one or more
of the above problems agq_aisadvantages,

‘The present invépticn.also aiﬁs bo,provide an
oral composition which inhibibS'the hranéformation of
amorphous calcium phosphahe to HAP crystal structure
normally associahed w1th calculus.

In accordance with certaln"of its aspects,.this
invention relates to ah.o:al composition containing
in an orally acceptable vehicle an effective anti-
calculus émount_oﬁﬁone or a_mix;ute,of linear mole-
cularly dehydrated polyphosphahe salts as essential
anticalculus agent, and-as combination inhibitor
aga1nst enzymatic. hydrolyszs of said polyphosphate
saltslln.sallva, an. amount of a fluorzde ion source
sufficient to supply 25-2 000 ppm of fluoride ions
‘and, preferably about 0.05-3% by weight. of, a synthet1c~
‘anionic linear: polymeric poly-carboxylate having a _
molecular weight of 1, 000 to 1 000,000, preferably !
30,000-500,000. - i

Compounds providing a source of fluoride idn



sufficient to supply 25-2,000 ppm of fluoride ions and preferably about

0. 05- 3% by-wei ght of a synthetic anionic |inear polynmeric poly-carboxylate
havi ng a leecular wei ght of 1,000 to 1,000,000, preferably 30, 000-500, 000.
Conpounds providing a source of fluoride ion 4. have been profusely
disclosed in the prior art as anti-caries agentgﬁ Synt hetic anionic |inear
pol ynmeri c pol ycarboxyl ates and their conpl exes th various cationic
germ ci des, zinc and nagnesi um have been previously disclosed as
anti cal cullus agents per se in, for exanple, U S. Patent No. 3,429,963 to:
Shedl ovsky and i nstant assignee U.S. Patent No. 4,152,420 to Gaffar and

i nstant assi gnee, U RRVe-pedr REofusely dbsclesedchrethet puiomnartnasant

assignee, U S. PatenintD-cdrids. ddents. Gaé{rﬁf.hé‘ﬂﬂc'Qﬁiéﬁica§§hg£'€e and
U S. Patent No. 4,183, ne of these patents however

to et

nor any ot her known B?f%?eﬁ+? B?L%?%&%%x%%%t%? §H@htBSF§CS?BB¥?¥ﬁ§eglﬁhone
for inhibiting sal|vaaylbudreiysmﬁlefgéh@leaadsL|ﬂeﬁe aﬁayﬁagﬁaggﬁﬁshaaych
| ess in conmbination with a Jof) ﬂ% $rov% a sou 8 %ﬁuorlde ion. It
is to be understood PRER PHEVE %? t$t%% ?%ﬁ ca?lﬂﬁ fcﬁ FYnp; ggents per
pol ycar boxy- | ates dsecimsefior nexdmske pa ebt sPatenvploat By429p968eto
conposi tions and net e Vv NdySHCh ogures are
to that extent |ncor§§€§%8$s%£ aR& %y re#grgﬁ%gaﬁﬁé ? 2 8¢ paL At oY

+ 152,420 to Gaffar and instant assignee, U.S. Patent
No. 3,956,480 to Dichter et al and instant assignee,
U.S. Patent No. 4,138,477 to Gaffar and instant
assignee, and U.S. Patent No. 4,183,914 to Gaffar et
al. None of these patents however nor any other
known prior art discloses use of such

o

polycarboxylafes alone for inhibiting salivary
hydrolysis of the_éaid linear polyphosphates, much
less in combination with a compound providing a
source of fluoride ion. It is to be understood that
the synthetic anionic linear polymeric polycarboxy-
lates disclosed in these patents are operative in the
compositions and methods of the present invention and
such disclosures are to that extent incorporated
herein by reference thereto. L

The linear molecularly dehydrated polyphosphate
salts operative herein as anticalculus agents are

€

well known, being generally employed in the form of
their wholly or partially neutralized water soluble
alkali metal (e;g; potassium and preferably sodium)

. or ammonium salts, and any mixtures thereof. |
Representative examples include sodium hexametaphos-
phate, sodium tripolyphosphate, disodium diacid, tri-



The Iinear nolecul arly dehydrated pol yphosphate salts, operative herein as
antical cul us agents are well known, being generally enployed in the form of
their wholly or partially neutralized water soluble al kali netal ggg

pot assi um and preferably sodium or ammonium salts, and any m xtur

t hereof. Representative exanpl es include sodi um hexanetaphos- phate, sodium
tripol yphosphate, disodiumdiacid, tri- 8. sodi um nonoaci d and

t et rasodi um pyrophosphates and the |ike. Linear polyphosphates correspond
to [err] where n is about 2 to about 125. They are generally enployed in

t he oral conpositions of the present invention in approxinate wei ght
amounts of 0.1 tsod&hmpmeheaemayaﬁdltb&rﬁ%bd&ﬁhﬁp@r Qhﬁt%stﬁnﬁ96 When

nis at |least 3 [ sa are assy i_.n character. The
synt heti c anlom%ﬂ |§gg% angg Bﬁg %ﬁ%ﬁ?l&? eﬁﬁ@PQttPe herein are
| i kewi se wel I knbﬂhPopﬂﬁfvhaSBynbeBngbenplBy&d abcuhelﬂﬁrnlaheyhaké
partially' or pre u rak.i r | kal i t al (e g
pot assi um and prégggg%Fl§s%h¥6%?gh agn%§%|§%%§afﬁgbgg ? ?rgg gﬁ

4:1 copol yners oPrﬁaPchlanﬁya#PaelaraaerexwmaMeawsugbm pmbyn&slnable

ethyl enical |y ungatugateq, npﬁemsiabmyebe&abbysﬁetE&kev &Ee éﬁgg 2 to
(nethoxyethylene havkg a.mpl ecl a of a 0 to about

t
1, 000, 000. Thesé EOpo 8 éFea§v Paﬁ|5 FBr‘gﬁéﬁbla'a§aGQnPPéYPhNSISQ
(MW 500, 000), yhateélare glassy in character. _

- The synthetic anionic linear polymeric poly-
Carboxylates=operative”herein are likewise well
known,-preferably'being'employed in the form of their
partialIY'of preferably fully neutralized water
‘soluble alkali metal (e.qg. potaséiﬁm and preferably
sodium) _or'-‘amﬁOnium salts. ‘'Preferred are 1:4 to 4:1
copolymers of maleic anhydride or acid with another
poLYmerizable'ethyléhicdllyfunsaturated'monomer,
preferably methyl vinyl ether (methoxyethylene)
having a moleclar weight (M.W.) of about 30,000 to
"about 1,000,000. These copolYmérs are-avai1able for
example as Gantrez AN 139 (M.W. 500,000), A.N. 119
(M.W. 250,000) and preferably S-97 Pharmaceutical
Grade (M.W. 70,000), of GAF Corporatlon.- The terms

"synthetic" and- "llnear“ ‘are intended to exclude R
known thickening or gelling agents comprising carboxy-
methylcellulose -and other derivatives of cellulose
and natural- gums, as well_as_the Carbopols, of

- reduced solubilify due to cross-linkages.-

Other operative polymeric polycarboxyla*es

1nclude those disclosed in U.S. Patent No. 3,956,180
' referred to above, such as the 1:1 copolymers of



(MW 250,000) and preferabl.y S-97 Pharnmaceutical Gade (MW 70,000), of
GAF Corporation. The terms "synthetic" and "linear" are intended to exclude
known t hi gckening or gelling agents conprising. carboxy- nethylcellul ose and
ot her derivatives of cellulose and natural guns, as well as the Carbopols,
of reduced solubility due to cross-linkages. O her operative polyneric

pol ycar boxyl ates i nclude those disclosed in U %. Patent No. 3, 956, 180
referred to above, such as the 1:1 copol ynmers of 6. mal ei ¢ anhydri de
with ethyl acrylate, hydroxyethyl methacrylate, N-vinyl-2-pyrollidone, or
ethylene, the latter being available for exanple as Monsanto EMA N. 1103,

M W 10, 000, and EMhamedxdxaa&hymdielwthprécﬂ laerf 1&@%{3@%&'}41}“

met hyl or hydroxyetmg &ha%; , neth%§$§!%F§1 nethyl et

acryl ate, isobutyl Vi SR CEYR \?1”#4’3}1 iqense. °Kd(ﬁtthyd1ﬂﬂe' the

operative pol ymeri clpaltﬁralmm availdlbslcd cﬁmdemanqil@/asf @fo@fsraﬁﬁ;d EMA N.

Pat-ent No. 4, 138, 4711@er 4. ;,831%1/6,00| ngl %ﬁﬁ\o é n?a ei,c anhydri de
et

W th styrene |sobutylene or et yltaconlc
and pol ynal ei ¢ aci d§oPRAFmeFIsy @PﬂﬂL;QMaqyﬁﬂmm$homaﬂhwa ax hvdnmxyhﬂﬁyl

available as Uni oyalechedy1 S Ahietraeasnale) Hetril WPLigd Ashinian! |y

or ethylenically unsaturated garh S conta
car bon-t o- carbon ol &SPRUEY, oUﬁﬂglbﬁﬁ@eﬁn&raN‘Wééyﬂ‘@W@Y@Jﬁﬂéﬂpmegroup, t hat

IS, Additional operative polymeric peolycarboxylates
disclosed in above referred to U.S. Patent No.
4,138,477 and 4,183,914, include copolymers of maleic

~ - anhydride with styrene, isobutylene or ethyl vinyl'
- ether, polyacrylic. polyitaconic and polymaleic
acids, and sulphoacrylic oligomers of M.W. as low as
1,000, available'asiUniroyal ND-2,
. Suitable generally are polymerized olefinicall y
or ethylenically unsaturated carboxylic acids
- cohtaining an activated carbon-to-carbon olefinic
double bond and at least one carboxyl group, that is,
an acid containing an olefinic double bond which
readily functions in polymerlzatxon because of its
presence in the monomer molecule either in the alpha-
_ beta position thh respect to a carboxyl group or as
i»; _ part of a terminal methylene grouping. Illustrative

of such ‘acids are acrylic, methacrylic, ethacrylic,
alpha-chlorocacrylic, crotonic, beta-acryloxy
propionic, sorbic, alpha-chlorsorbic, cinnamic, beta-
styrilacrylic,'muCOnic. itaconic, citraconic,

- mesaconic, glutaconiec, aconitie, alpha-phenylacrylic,
2-benzyl acrylic, 2-cyclohexylacrylic, angelic,
umbellic, -fumaric and maleic acids and anhydrides.



an acid containing an ol efinic doubl e bond which readily functions in

pol yneri zati on because of its presence in the nononer nolecule either in
t he al pha- beta position with respect to a carboxyl group or as payt, of a
terminal methyl ene grouping. Illustrative of such acids are acryli&™

met hacrylic, ethacrylic, alpha-chloroacrylic, crotonic, beta-acryl oxy
propi oni ¢, sorbic, alpha-chlorsorbic, C|nnaﬂLc beta- styrilacrylic,
muconi ¢, itaconic, citraconic, nesaconic, glutaconic, aconitic,

al pha- phenyl acrylic, 2-benzyl acrylic, 2-cyc|ohexy|acry|ic, angel i c,

unbel lic, fumaric and nmal ei ¢ aci ds and anhydri des. 7. O her different
ol efini ¢ nonomer StbepoljkErireak! el\mfb.lnmmrwéitsx)dd POl TR 1lenc| ude

vinyl acet al e, vi RylpCBLAL e rdyRRY helhad 3 gp{eelv[}bk Congl yer s

contain sufficient carboxyllc sa roups
synt heti c an|on|Ulnyﬁeﬁhlpﬁlﬁﬁerdémpahwi @m&@@@ﬁ am@:¢Mmpdﬂﬂmm.|s mainly a

hydrocar bon “ﬁthCBPbi?ﬁ@kshébﬂgﬁﬁnaQQfgiﬁqg5% @%g%fggﬁﬁe‘gﬂT@“agﬁyis

| i nkages as presen exanpl e ester gr oups
" general l'y enployé&rlHaFﬁé'Eeﬁﬂ8§FltN¥ons of the present |nvent|on in

appr oxi mat e wei ght anpuat syath@t@2 haidicPnahRiaadips g% 2 or e
preferably O. 1to. 25 ingunts I n the ypper portlons of thes nges. are
typical |y enpl oyE8TPRXY REPr FPEROBERY R MO L ¥ida RYGE OsKboso wisHi ¢ i ons
- general ly contalppngoaadehhabgehr&adve-&bdthiaﬂdgisuwﬁtumﬁbhﬁﬁ and

linkages as present in for example ester, ether and
OH groups, and is generally employed in the composi-
tions of the present invention in approximate weight
amounts of Q.OS-to_3%, preferably 0.05 to 2%, more
preferably.0.1 to 2%. Amounts in the upper portions
of these raﬁges,are:tyPically.employed in dentifrice
 compositions, meaninQ oral-compositions generally
containing a dental abrasive and used in conjunction
with brushing of the teeth, e.g. tooth pastes, gels,
_creams and powders. Amounts in excess of these
ranges may be employed for thxckenlng or gelling
purposes. - - . _

The source of fluoride ions, or -fluorine-
providing,compounds,frequired'accordihg to the
present invention as an essential component of the o
described inhibitor combination, are well known in
the art as anﬁi-caxies_agents_and_alstact as such

' agents in the practice of the present invention.

. These compounds may be slightly soluble in water or
may be fully water-soluble.: They_are characterised -
by their'abilitj;tO'release-fluoridegions in ﬁater
and by freedom from undesired reaction with other
compounds i



)
with brushing of the teeth, .e.g. tooth pastes, gels, creams and powders.
Amount s in.excess of these ranges may be enpl oyed for thickening or gelling
pur poses. The source of fluoride ions, or fluorine- providing conpounds,
required accordlng to the present invention as an essential conponent of
t he described inhibitor conbination, are well @?omn in the art as
anti-caries agents and al so act as such agents Th the practice of the
present invention. These conmpounds nmay be slightly soluble in water or nay
be fully water-soluble. They are characterised by their ability to rel ease

fl uori dei ons |n wat er qg? QX f£eedon1fron1unde5|red reaction with other
conpounds . of tHe Y%ICTRE RIeRITAL Lonp AMenR sthere aratesiaks are

i norganic fl uor| de siaidmgarsitehf hsorside!8£1 88 Kaduchad sl ssiich Al kﬁil&d’!ﬁ earth

metal salts, for ex oride ot assium f] uori de, barium

fluoride, or calci u?nﬂgljl uof‘ﬁgie ar%{ia ’rﬁﬁ)nﬁ IR HieSatis » EQppRamleyri de

fSiJCh as culprous fl umdﬁexn; of lucrrigié lpntahaslmdflubfiwi (Edﬂilﬁﬁ.tﬁ,urfy‘ﬁagn um
uoro- silicate, s or.o osphat e

al umi ni um nono- andqﬂc: flluéoirl%& ﬁi(z)ls"{ ﬁat e, “and ndo%} GOt gefd“ %Pn‘?fa%cr um

pyrophosphate. Al kaI‘-‘r°Rﬁﬁralf1d%RF1t & Fualbrasiepransh Skcmidaymamdisannous

fluorides, sodi um mgeidriden Msuaial o dbids kAN ! Waitod I W uord-S

preferred.
silicate, sodium fluorozirconate, sodium monofluoro-

phosphate, aluminium mono- and di-fluorophosphate,
| and fluorinated sodium calcium pyrophosphate. Alkali
— _ metal and tin fluorides, such as sodium and stannous
fluorides, sodium_monofluorophosphate (MFP) and
mixtures théreof,_are preferred. _
The amount of fluorine-providing compouhd is
~ dependent to some extent upon the type of compound,
its solubility, and the type of oral preparation, but
it must be a nontpxié amount, generally about 0.005
to about 3.0% in the preparation. 1In a dentifrice
prep;ration, e.g. gelricreah._toothpaste or tooth-
pqwder,_an amount of such compound whicn releases up
to about 2,000 ppm of F ion by weight of the prepara-
tion is considered satisfactory; Any suitable
\h; o . minimum amount of such compound may be used, but it
' is preferable to employ sufficient compouhd to
release about 300 fp about 2,000 ppm, more preferably
.about 800 to about 1.500 ppm of fluoride ion.
Typically, in the cases of alkali metal fluorides and
. stannous fluoride, this component is present in an
amount up to about 2% by weight, based on the weight
~of the preparation, an§ preferably in the range of



The amount of fluorine-providing conpound i s dependent to soie extent upon
the type of conpound, its solubility, and the type of oral preparation,
it nust be a nontoxic anobunt, generally about 0.005 to about 3.0%jn, t
In a dentifrice preparation, e.g. gel, cream toothpa??% or
an anount of such conpound whicn rel eases up to about 2,000

preparation.
t oot h- powder,

ppm of F ion by weight of the prepara- tion ?s considered satisfactory. Any

he

but

sui tabl e m ni nrum anount of such conpound may be used, but it is preferable

to enploy sufficient conpound to release about 300 to about 2,000 ppm nore

preferably about 800 to about 1,500 ppm of fluoride ion. Typlcally, in the
cases of alkali
present in an a

preparati on,

the case of sodluﬂfﬁﬂh@ﬁtu& b—3§hom9hatEYPihclbpnpbuuﬁ omy6de present in an
amount of about 0. 1- %0 EEL | 4Pb6EHY1 SHE halh 7600 pbleBBLnBESPAT al I 00

such as nout hwashes, | ozenges ‘an
conmpound i's typlc%?¥?n%ﬁis%ﬂ@ ?he%hPQNWWht thef firenineoprevediagup to

about 500.ppm pr@éﬁp@&h& 2H oLy ﬁéai apﬁaé &901ﬂﬁaﬁbxm&EhGhLuEELéiaﬂé'de

and

nebamtfmuos%dee BHd SiﬁﬂﬂﬂusciédoéfdEOdEGhSmBHBEQBSPB—'S
é@ % g’b% %e be r p t he wei ght of the
rer el a ?% 2B 9p 358ﬁ 1039, #BOYYE  In

ew ng gum uor I ne-pr bvi di ng

ns

ion. Cenerally about 005 to. gﬁ % of . such ngoun present.
a

In certain h|ghly %r%?%??%% #By ?F°?Fe

ppm, prefer ly about 25
to about 300 ppm by welght of fluorlde ion.
Generally about 0.005 to about l ¢ wt % of such

"~ compound is present.

In certa;n hlghly preferred forms of the
invention the oral compOSLtlon may be substantlally
liquid in character, such as a mouthwash or rinse.
In such.a preparatlon the vehicle is typically a

as described below. Generally, the welght ratlo of
‘water to aleohol is in the range ‘of from about 1:l to
about 20:1, preferanly about 3:1 to 10:1 and more

' preferably about 4:1 to about 6 1." The total amount
of water-alcohol mlxture in this type of prepara*;on

is typlcally in the range of from about 70% to about
99.9% by welght of the preparation. '
“The pH of such liquid and other preparatlons of

water-alecohol mlxture de31rab1y 1nclud1ng a humectant

the invention is generally in the range of from about

4.5 to about 9 and typically from about 5.5 to 8.

" The pH is preferably'in the'rahge of from about 6 to

about 8.0. It ie'noteworthy that the compositions of
the invention may be applied orally at a pH below 5
without substantlally decalcifylng or otherwxse

- damaging dental enamel. The 'pH can be controlled

‘

t



.

I nvention the oral conpgsition may be substantially liquid in character,
such as qéynuthmash or rinse. In such a preparation the vehicle is

tsypi cally a water-al cohol m xture desirably including a humectant as

descri bed bel ow. Generally, the weight ratio of water to alcohol is in the
range of from about 1;1 to about 20:1, preferably about 3:1 to 10:1 and
nore preferably about 4:1 to .about 6:1. The ¥8tal arount of water-al cohol
mxture in this type of preparation is typically in the range of from about
70% to about 99. 9% by wei ght of the preparation. The pH of ~such liquid and
ot her preparations of the invention is generally in the range of from about
4.5 to about 9 and w@thoa¢i¢ (eogn abbutis. &cla 8¢ Bbﬁzptbiscpdﬁfefabﬁyein

the range of from apgt é&@rﬁ’ ?o?idﬁ SbQ § ggp%*hg%?% 88 t hout

conpositions of the 1n ention ora
substanti al | y decal ¥1$Y§isedbam e b¥@$5e Uanagahg denrhpnehenebr The pH can

be control | ed 10b1&&£$bﬁ%&§ (& fﬁﬁrh9d€8§9n°§h8ﬁ 5& aSidéoQ{uQase

(e.g. sodium hydroxide)_ or buffered g Such ramcitr :
benzoate, carbonat ediy¥dregen pehesrhatetedi um hydrogen phosphate, or sodi um

di hydr ogen. phosphate). |DnC@éf@aﬂnOébﬁérd&ésiﬁQbEefQéﬁﬁsoéffﬂﬁepﬁﬁéééﬁt
i nvention, t he oral ositi tha sgbstan igll i d or asty I n
character, such as ¥?¥é$kﬁﬁ®9r %.éﬁifaf PREBPEE LR ¥6$t ﬁa§?€s rbiatly
dental cream - solid or pasty in character, such as toothpowder, a
dental tablet, a toothpaste, gel or dental cream.
The vehicle of such solid or pasty oral preparations
~ generally contains polishing material. Examples of
polishing materials are water-insoluble sodium meta-
‘phosphate, potassium metaphosphaté. tricélcium phos-
phate, dihydrated calcium phosphate, anhydrous
dicalcium phosphate, calcium pyrophosphate, magnesium
orthophosphate, trimagnesium phosphate, calcium
carbonate, aluminium silicate, zirconium silicate,
silica, bentonite, and mixtures thereof. Other
suitable polishing materials include the particulate
 thermosetting resins described in U.S. Patent No.
3,070,510 of 15th December, 1962 such as melamine-,
phenolic-, and urea-formaldehydes, and cross-linked
gﬁ; - polyepoxides andfpélyesfers. Preferred polishing
materials include crystalline silica having particle
sizes of up to about 5 microns, a mean particle size
of up to about 1.1l microns, and a surface area of up
to about 50,000 szlgm,'silica gel or colloidal
silica, and complex amorphous alkali metal alumino-
silicate. R _
When visually clear géls'afefdesired, a



The vehicle of such solid or pasty oral preparations genéraliy contains
polishing material. Exanples of polishing materials are water-insoluble
sodi um net a- phosphat e, potassi um net aphosphate, trical ci um phos- gggte,

di hydrat ed cal ci um phosphate, anhydrous dical ci um phosphate, cal ci Um
pyrophosphat e, nmagnesi um ort hophosphat e, triqagnesiun1phosphate, cal ci um
carbonate, alumniumsilicate, zirconiun1siﬂiCate, silica, bentonite, and
m xtures thereof. Other suitable polishing materials include the
particul ate thernosetting resins described in U S. Patent No. 3,070,510 of
15t h Decenber, 1962 such as nel am ne-, phenolic-, and urea-fornal dehydes,
and cross-|inked pelyepdrgdagentdofocpddoddal Bidiicaredugcbl mshithgsent eri al s
include crystalliggial uh@drhanend ridena®ke sY68d Ak 4R1b242H9ULna M Crons,
a nean particle SIZi-Qf Hg'to abqut 1.1 mcrons, and & surface area of up
to about 50,000 [&8¥PAHEm iPFC&“%@F'5Pe06FPGF&§FKsﬁP#?QFE&h&sc§ﬁﬂ¢@F91

anor phous al kal i mﬁoahnd|aﬁka&i;ﬁb&hgahﬂrFMhﬁﬁfiﬂiFakbyc@h@ﬁEx@%'%z@re '
desired, a 11 l.i shi agent qQl | i silica, such_as those so
under the tradenapﬁgg?EEﬁﬁggg %§P§F§'7 IRSE SPeY havs EFiﬁﬁﬁﬁﬁthe

t rademar k SANTOCELnddc8anrdoele 100 thed raifiraictivet dndilesi of- gellildage

conpl exes are part,i ak s ef, ' 1 h r.ef i I,LRdi ces cl ose
to the-refractiveapﬁgkcgéﬁg agé#kf%ghggght;%¥5uﬁéa(fﬁcﬁﬁg%ﬁ§%ﬂ§per'and/or
hunect ant) . systems commonly used in dentifrices.

y Maqyfof the so-called "water-insoluble"”
polishing materials are anionic in character and also
‘include small_amou@ts of soluble material. Thus,
insoluble sodium metaphosphate may be;forméd in ahy
suitable:mahnerlas;illustrated by Thorpe's Dictionary
of Applied Chemistry, Volume 9, 4th Edition, pp;

510-511. _The forms of insoluble sodium metaphosphate
known_a§ Madre1l\s_salt andiKurrol's salt are further
examples of suitable materials. These-metaphosphate
~salts exhibit only a minute solubility in water, and
therefore ére commonly referred to as insoluble meta-
phésphates (IMP). There is presént therein a minor
~amount of soluble pthphate material as impurities,
"usually a few peréent'such;as up to 4% by weight.
The amount of soluble phosphate material, which is . \‘f
believed to include a soluble scdium trimetaphosphate
~in the case of insoluble metaphosphate, may be
.reduced or eliminaﬁed by washing with water if
desired. The ihsoluble alkali metal métaphosphate'is
tYpigally~empl§yed-in powder form of a particle size
such that no more than about 1% of the material is
larger than about 37 microns..



systens comonly -used in dentifrices. Many of the so-called
"mater-iqioluble" polishing materials are anionic in character and al so
knclude gsmall amounts of soluble material. Thus, insoluble sodium

nmet aphosphate may be fornmed in any suitable nmanner as illustrated by
Thorpe's Dictionary of Applied Chenmistry, Volume 9, 4th Edition, pp.
510-511. The fornms of insol uble sodi um net apA@sphate known as Madrell's
salt and Kurrol's salt are further exanples of suitable materials. These
met aphosphate salts exhibit only a mnute solubility in water, and
therefore are coommonly referred to as insoluble neta- phosphates (I M).

There is present therei nTﬁe%&&&sﬁmﬁnha‘ﬂferiﬁllul?.'seg@ﬁmﬁ‘ike[:H'%ts%h'tal
impurities, usually S@fewhggaﬁent such as up.,tqQ 4% he anmolnt of

sol ubl e phosphate n&f&r S FcRaF§Yb€PP€9@&t98WSnéPu&@18h§oF@BF@"§6§PUm
t'ri met aphosphat e |ntﬁbascafeabbutnsohuhbeambh&pbe%phaP&ef@&ﬁb& ,f qeuggad or

el i m nat ed by washi t esi.red. he in bl al | netal
nmet aphosphate is ty |caFF$ gﬁp EOh tg rﬁ&ﬂ&@? ;SPm %péﬁﬁ &Pe such
that no nore than a@b&t m%:obthpestrat.eandl firoml abgat 704n tababoud? 99RCHaANS.
12. The polishing n@% bwagrgenerally present in the solid or pasty

conpositions in weight ncentra- tions of about 10%to about 99%
Preferably, it is presengnlﬁ saothpastengthe Riawidbyehicd® meyalbomprise i n

toothpaste, and frogadBeUandOfuheceBAY! t§PYehlly in an amount ranging

- from about 10% to about 90% by weight of the prepara-
tion. Glycerine, propylene glycol, sorbitol, poly-
propylene glycol and/or polyethylene glycol (e.g. 400-
600) exemplify suitable humectants/carriers. Also

advantageous are liquid mixtures of water, glycerine
and sorbitol. In clear gels where the refractive
index is an important consideration, about 3-30 wt %
of water, 0 to about 80 wt % of glycerine, and about
20-80 wt % of sorbitol is preferably employed.
' ' Téothpastes, creams and gels typically contain a
‘'natural or synthetic thickener or gelling agent in
proportions of about 0.1 to about 10, pfeferably
“about 0.5 to about S, wt %. A suitable thickener is
synthetic hectorite, a synthetic colloidal magnesium
'&mi alkali metal silicate complex clay available for
| example as Laponite (e.g. CP, SP 2002, D) marketed'by
Laporte Industries Limited. Laponite D analysis
shows, approximétely-by weight, 58.00% SiOz, 25.40%
Mgo, 3.05% Najy0, 0.98% Liz0, and some water and trace
metals. Its true sgpecific gravity is 2.53 and it has
an apparent bulk density (g/ml at 8% moisture) of 1.0.
Other suitable thickeners include Irish moss,



t oot hpowder. In a toothpaste, the liquid vehicle may conprise water and
hunmectant typically i-n an anount ranging from about 10%to about 90% by

wei ght of the prepara- tion. dycerine, - propyl ene glycol, sorbltolﬂ¥poly-
propyl ene glycol and/or polyethylene glycol (e.g. 400- 600) exenpl i

sui tabl e hunectants/carriers. Al so advantageous are liquid m xtures of _
water, glycerine and sorbitol. In clear gel33where the refractive index is
an inportant consi-deration, about 3-30 wt % of water, Q0 to about 80 w % of
gl ycerine, and about 20-80 wt % of sorbitol is preferably enpl oyed.

Toot hpastes, creans and gels typically contain a natural or synthetic

t hi ckener or gellguq;t@ggacamtm;OQearchnSpoiyabnyLPQriolﬂdehéuth #8roxy-

preferbly ahou iyt hovtcya odh, ASHLLAOSLL SHERSE, Lo IMMDR! ¢

clay avail able fchYQ%@#MP%PB&lLmﬁthleceblgloiﬂy Bpdeoggethyl naektukdséy

Laporte I ndustriege ngke y by
wei ght 58{0096[erri 25 40@6$ﬁﬂ9 ALO%§}fg§%¥§b séﬁ?ﬁﬁ 8?P§%§§§§ﬁ%§§ater and
trace netals. |t<c® %E;%&Emnﬁ?@ ﬁﬁb%?%?aFSSQlSSaaﬂﬂchtaﬁaglaﬁlﬁpﬁéﬁ@n@ bul k

density (g/m  at éyﬁémustgrg) 9441 0. Ocher suitable thickeners include

I rish noss, 13. gurg fra n tar p vi nyl pyrrolidone, dr oxy-

ethyl propyl cell.ul ose, fﬁ?ggsﬁﬁtﬁF ﬁ??d ghgﬁroéﬂ,xﬁyﬂ?ﬁX?BF 9?¥1nethyl

cel l ul ose, hydroxyis¢ hyraeprepasations are to be sold or otherwise
-distributed in suitable labelled packages. Thus a

jar of mouthrinse will have a .label describing it, in e

substance, as a. mouthrinse or mouthwash and having ™/
directions for its use; and a toothpaste, cream or
gel will usually be ln.a collapsxble_tube. typ:cally
aluminium, Lined_léad or plastic, or other squeeze,
pump or pressurized dispenser for metering out the
contents, having a label describing it, in substance,
as a toothpaste, gel or denﬁal ¢ream,-

Organic surface-active agents are used in the

compositions of the present invention to achieve

. increased prophylactic action,_asSist-in_achieving
thorough and complete dispersion of the anticalculus
agent throughout the oral cavity, and render the

. compositions of.ﬁpg,preSent'invention~more \uf
cosmeticaily accéptable, The organic surface-active

- material is preferably anionic, nbnionic,or ampholytic

- in nature, and it is preferred to employ as the
surfaee—aétive agent a dgtergiveimaterial which
imparts to the compositién detersive and foaming

_ properties. -Suitable examples of anibnic surfactants
are water-soluble salts of higher fatty acid mono-



(e:g. available as Natrosol), sodium carboxynethyl cellul ose, and coll oi dal
silica such as finely ground Syloid (e.g. 244). It wll be understood that,
as i s corventional, the oral preparations are to be sold or otherw se

di stribut®d in SU|tabIe | abel | ed packages. Thus a jar of mouthrinse wll
have a | abel describing it, in substance, ? mout hri nse or nout hwash and
having directions for its use; and a toothpas é creamor gel will usually
be in a collapsible tube, typically alumnium lined |ead or plastic, or

ot her squeeze, punp or pressurlzed di spenser for netering out the contents,

having a | abel descri bing,i I n substance, as a toothpaste, gel or dental
cream Organic surf3&¥°&€9@9em8§8ﬁpépéﬁée§seéth Fﬁetb6n§@§RPMOﬁ§l¢f°¢he

present invention teh&chbﬁbeuubhaeéaeﬁoﬁb@&?&b%ihéco%ChyQQo enatldt in
achi eving thorough and conple t he an Iculus agent

er3|
t hroughout the oral SR50PRY f?&%&efcﬁ 3§FtF H oP“@R@ 2§S§H9h
~invention nore cosnaslsaﬂhyma&aapyabsalphihe,oagagacasy&fanepaehates

material is prefera ani.o 0 o] I c.in_natu and it is
preferred to. enploygg§htﬁg gh?%a@éaggg &l Beﬁ%?gg éh sPeéenaﬁéﬁng whi.ch
inparts to the conpédkyilosudphersetatend hgehaNprt&weaCnésesSerBabEel 2

exanpl es of ani oni Cdiﬂﬂrﬁ%@k?”b%oﬁ&ﬁew@tu@. hsahwl eaﬁa' the0 %u%'s%?{uaifl&y
acid nono- - 14. gl ycéride” nbnosul phate such the sodium sa
saturated hlgher allphatlc acyl amldes of lower
'allphatlc amino carboxyllc acid compounds, such as

: | those having 12 to iG_carbons in the fatty acid,

s alkyllof acyl radicals, and the like. Examples of
the last mentioncd amides are N—lauroyl sarcosine,
and the sodium, potassium, and ethanolamine salts of’
N-lauroyl N-myr1s toyl, or N-palmitoyl sarcosine
which should be substantlally free from soap or
similar hlgher fatty acid material. The use of these
sarcosinate compounds in thc oral compositions of the
present invention %s particularly advantageous since
these materials exhibit a prolonged and marked effect
in the inhibition of acid formation in the oral

_.cavity due to carbohydrate breakdown in addition to
exertlng some reductlon in the solubility of tooth
enamel in acld solutlons.

_ Examples of water-soluble nonionie surfactants
are condensatlon products of ethylene oxide with
various reactive hydrogen—contalnlng compounds
reactxve therewith havxng long hydrophobic chains
‘(e.g. aliphatic chaxns of about 12 to 20 carbon

~atoms), which condensatlon products (“ethoxamers“)
.contain hydrophxlxc polyoxyethylene moieties, such as



t he nonosul phat ed nonogl yceri de of hydrogenated coconut oil fatty acids,
hi gher al kyl sul phates such as sodium | auryl sul phate, alkyl aryl
sul phonat es such as sodi um dodecyl benzene sul phonate, higher alkygé,
sul phoacetates, higher fatty acid esters of 1,2 dihydroxy propane _
sul phonate, and the substantially saturated higher aliphatic acyl am des of
| ower aliphatic am no carboxylic acid conpoub8s, such as those having 12 to
16 carbons in the fatty acid, alkyl or acyl radicals,and the |Iike. Exanples
of the last nentioned am des are N-|lauroyl sarcosine, and the

sodi um pot assi um and et hanol amine salts of N-lauroyl, N-nyristoyl, or

N-pal m toyl sar CO%&&%MB%&U%&&BM§l@ﬁtﬁaiyaté}{h{rléﬁef69{%&?3019{1
sim lar higher fag{ggenn d The use, of %hese sa[cosi nat e conpounds

in the oral conpo BRATHIY ?ﬁ%%eﬁrc?¥ﬁtﬁtl ALEEK ﬂ%%@?%ulﬁ?lyhydflc |
advant ageous 5|ncealénnmismﬂéwgzﬂsoruimimtmenoseéaneed)aaddnpbkyd effect in

the inhibition of ac o the cavit carbohydrate
br eakdown i n addi tri’ ¥ eg’hﬁ?gng{ SO ?f%nm?% ? 1§8rub| lity of tooth

enanel in acid soIut|oﬁ%arigusmwthexﬁma@@exatslubYebeonnoqrposatédcinnts
are CO“densat'O“F%ﬁ%“ﬁ%éiﬁéféﬁiwgéiﬁhgxﬁﬁetﬁétﬁ (gLhPUS 62&9%&% uely

hydr ogen- cont ai ni ng co eactiTve therewt aV|n
chains (e.g. aI|ph%§|%h¥#ﬁﬂ#ﬁ9cﬂg%mﬁﬁu neeﬁerzeté&¢§onsa%bﬁeye5nh¢bhoro-

condensati on produsiy { " @Seiaids §"6tl€é‘f‘téz1h£‘1@¥ﬂéﬁpﬂs| ageﬁeéy()éx&yayl ene
moi eties, such as ammoniated materlal such as urea, diammonium .
phosphate, and mlxtures thereof " These adjuvants, t\J
‘where present, are 1ncorporated in the preparatlons
in amounts which do not’ substantlally adversely
affect the propertles and characterlstxcs desired.
Any sultable flavourlng or sweetenlng material
' - may also be employed.' Examples of suxtable _

flavouring constituents ‘are flavouring oils, e.g. oil

| of spearmint, peppernint} wihtergreen, sassafras,
clove, sage, eucalyptus, marjoram, cinnamon, lemon,
and orange, and methfi'Salioylate. Suitable
sweetening'agents.inolude:sucrose, lactose, maltose,
sorbitol, xylltol, sodlum cyclamate, per111ar+1ne,
APM (aspartyl phenyl alanlne, methyl ester), -
saccharine and the 11ke.' Sultably, flavour and \uf
sweetenlng agents may together comprlse from about

- 0.1% to 5% or more of the preparatlon.

In the preferred practxce of the present
1nventlon an oral composltlon accordlng to the
present 1nventlon ‘such as a mouthwash or dentifrice

: contalnlng ‘the descrlbed polyphosphate and inhibitor
combination in an amount effective to inhibit



15. condensation-products of poly (ethylene oxide) with fatty acids, fatty
al cohol s, fatty am des, polyhydric alcohols (e.g. sorbitan nonostearate)
and pol y< ’propyl eneoxide (e.g. Pluronic materials). Various other materials
may be iﬁﬁbrporated in the oral preparations of the present invention such
as whitening agents, preservatives, silicones, chloro- phyll conpounds,
other antical cul us agents, and/or ammoni ated mggerial. such as urea,
di anmoni um phosphate, and m xtures thereof. These adjuvants, where present,
are incorporated in the preparations in amounts which do not substantially
adversely affect the properties and characteristics desired. Any suitable
flavouring or sweetenin naterig;. al so_be enpl oyed, anpl es of

S

Ex

suitabl e flavouringS hus,&n ISFARGGR) 0F 1R ekerpbly |applied
spear nmi nt, ‘pepper n meguliartlyr dgreeelenteds safanesl,, Quie,as PR re Welond W
marj oram ci nnanon, | , r. ' I ILylate. . Suitable
sweet eni ng agents i rgéﬁrﬁ; %ﬁ%oﬁﬁ%cﬁ%“s% %ﬁols}% s%rtb"l"feoﬁ ,d Yot oart, a
sodi um cycl amat e, p@d [afaabont VY RReuty |9 preangral hniamutnst Jfyto
ester), sacoharine gy, itk reriifliallsoud |8Uks ANEbSRSURIUID AgENt S

ft

may together conprise fromabout 0.1%to 5% or nore of the preparation. In
the preferred practweeks Yhdpdnanks ReMITh W ¥ Bifatines tion

according to the present THw Qtngdsiichof TR gVEShOL flAtfidd Can be

cont ai ni ng thg descri beq, (}Ig/t%taosi%hafoeze%ndesl nhérblitri)rchceorr,bl nati on in an

anount effective to 3R - ges, wing gum or othex
: products, e.g. by stirring into a warm gum base or
g_; _ coating the outer surface of a gunm baée, illustrative
of which may be mentioned jelutone, rubber latex,
vinylite resins, etc., desirably with conventional
plasticizers or softeners, sugar or other sweeteners
or Carbbhydrates such as glucose, sorbitol and the
like. _ ”

The invention may be put into practice in
various ways and a number of specific embodiments
will be described to illustrate the invention with
reference to the accompanying examples. All amounts

~and proportions referred to hereiﬁ_and in the
appended claims are by weight and temperatdres are in
degrees centigrade unless otherwise indicated.
B '~ EXAMPLE A B
‘gffect of Salivary Enzymes on Inhibition of

dAP Formation by sodium hexametaphésphate
(HMP) and tetrasodium pyrophosphate (TSPP)
The in vitro formation of HAP is measured titri-

metrically via a pH stat procedure. Stock solutions
of 0.1M CaCl; and 0.1M NafipPO4 are prepared fresh in
carbonate-free deionized distilled water. To 23 ml



16. calculus on dental surfaces is preferably applied regularly to dental
enanel, such as every second or third day or preferably from1l to 3 tines
daily, at a pH of about 4.5 to about 9, generally about 5.5 to about 8,
preferably about 6 to 8, for at |east 2 weeks up to 8 weeks or nDre up to
lifetime. The conpositions of the present invention can be incorporated in

| ozenges, or in chewi ng gum or ot her product¥7° e.g. by stirring into a warm
gum base or coating the outer surface of a gum base, illustrative of which
may be nentioned jelutone, rubber latex, vinylite resins, etc., desirably

wi th conventional plasticizers or softeners sugar or other sweeteners or
‘car bohydr at es sucm%-@mom,omeﬁ tdﬂsmﬁlemmat«e 1 0enl nofrthen may be

put into practice ﬂggﬁ rﬁﬁ? f CLEi L€ gents will
be described to i I% ust raé e the I nvent{l rie)Toersn’e:ﬁcééét%ntﬂagaccorrpanyl ng
exanpl es. Al amoRkatirn @hHpork | ¥hs M @B ¥Ry aptiealrulasdagent Heeing
appended cl ai ms E”été%éd*&ﬁﬁ“add&htfﬁ!&ﬁﬁéd”ﬁ? B/@ D SLUERESsESLkI gr ade

unl ess otherwi se indjcated. E LE A Effect of Sallyar Enzynes on
| nhi bition of HAPqﬁ%QkRWcﬁP >U¥£§i§§a HeeR et B sHRY Z%?ngh%nd
t et rasodi um pyropmea;&!atm(Tm désctioniis Occﬁm'ltmted)naﬂpriA'P 4sun@esur ed

L L ol LY Y B Ml LT c Sk 04 6878, 84 A L57)

recorded automatlcally from WhICh the txme required -
for crystal formatlon ls determlned. mTable A shows
the results of thls procedure. _ | o
TABLE A
Time of Crysta1 Growth Inhlbltlon (Hrs.)

Antlcalculus ' _ S Pyrophos- Alk. Phos-
" Agent ‘Water Saliva phatase phatase
HMP o 12 3 1.0 2.0

TSPP 0.8 0.3 0.3 0.0

Table A shoksfthat:in water both agents signifi-

'Cahtly_delay'HAP formation, However, the effective-

ness of these agents is_drastically_reduced when
incubated with saliéa as evidenced'by the shorter

deiay time. Thls reductlon 1n'eff1cacy is due to the

enzymatlc hydroly31s of P-O-P bonds. Incubation of \
_these agents Wlth pyrophosphatase and alkaline

phosphatase drastlcally reduces the delay period and

indicates the susceptlblllty of the P-O-P bond to
'hydrolys1s by phosphatases.



carbonate-free deiontzed distilled water. To 23 ni 17. CO2-free

dei oni zed distilled water 1.0 m of the stock phosphate solution and 1.0 m
of an aqugus solution of. 1 x [err] of the antical culus agent being tested
are added~followed by 1.0 ml of the stock cal cium chloride, solution which
initiates the reaction. The reaction is conducted at pH 7.4 under a .
nitrogen atnosphere. Consunption of 0.1N NaOH®s recorded automatically
fromwhich the tine required for crystal formation is determ ned. Table A
shows the results of this procedure. TABLE A Tine of Crystal G owth

Inhibition (H's.) Antical culus Pyr ophos- Al k. Phos-
Agent Wat er Saliva phatase RRRAMBIE H/P 12

3 - 1.0 QS&ﬂi.S.PPzat'on of TSP@ 8g i : Sha

0.0 Table A shows that imwWarer Do eray
formation. . However, the SSTBR) and HME B sisiincal |y

reduced mhen |ncubated\Mpﬂbgﬁadémbgﬁqﬁﬂigggsfg by the shorter del ay tine.

bonds. - I noubati on' of ¢ ndBTRRS MXATO bR A pieadeered ol 109 meti-

phosphat ase drasti caiddar ashisisol inopiedpene esuDphowik | Acid o+ atadiebus fer

susceptibility of the, RaQdn e # OV LLhfad"s FIOSRMR 5E%ne
respective polyphosphate. Inhibitors according to
the present invention are added (except to the

control) to a final concentration of 1,000 ppm
fluoride ion (from NaF) and 0.5% of the sodium salt
of hydrolyzed methoxyethylene-maleic anhydride (1l:1)

- copolymer, M.W. 70,000 (Gantrez S-97 Pharmaceutical
Grade). Equal activities of acid phosphatase,
alkaline phosphatase and inorganic pyrophosphatase
are then added to _.yield a total phosphatase activity
of 0.3 uﬁits/ml. Samples of each test solution are
taken and total orthophosphate available in each

. sample measured after 3 hours hydrolysis in 4N HC1 at
,100°CQ The reaction mixtures are incubated at 37°C
with shaking and aliguots taken at.apprbpriate times
through at least 90 minutes for orthophosphate deter-

N/ mination._ Table B shows' the results expressed as

percent orthophosphate released due to hydrolysis of

the polyphosphate.. .-



EXAMPLE B. St abilization of TSPP, sodiumtripol yphosphate’'(STPP) and HWP to
Enzymatic Hydrolysis in Presence of Inhibitors Enzymatic hydrolysis is
conducted in 100 mlli- nolar norpholinopropane sul phonic acid - NQSH
buffer solution (pH 7.0) containing 1.3 ng/m of the respective '

pol yphosphate. Inhibitors according to the present invention are added
(except to the control) to a final concentr&®i-on of 1,000 ppm fluoride ion-
(from NaF) and 0.5% of the sodiumsalt of hydrol yzed net hoxyet hyl ene-mal ei c
anhydride (1:1) copolynmer, MW 70,000 (Gantrez S-97 Pharmaceutical G ade).
Equal activities of acid phosphatase, al kaline phosphatase and inorganic
pyrophosphat ase are then added to yield aTABLaIBphosphatase activity of 0.3

units/m . Sanples of each test I £ 0 ot al hgphqsphat e
avail abl e in each sanple néasurﬁagg ggraé%&sgk §8§8Iy§e§cfﬁ k gFlgf
[err] The reaction mxtures are hﬂ%ﬁﬂﬂ—ww{ —eh&ﬁrﬁ&q&#g———-
aliquots taken ataapReaRELRLE times through athgast-90 m nutes for

ort hophosphat e deterAgghgatlon cganng s o\ bE 3Brgesul ts expressed as

percent orthophos ed phe pol yphosphat e.
19. TABLE B . mpgpp : 41
‘STPP 100 - 62 _-' : 39

HMP I 95. 40 57

Table.B;shows-that after 90 mihutes incubation >
in the presence O£ énzyme'greater than 95% of the :
available orthophosphate is released from the
polyphosphates in the absence of the inhibitors.

With 1nh1b1tors; hydrolysis of P-O-P bonds in pyro-
phosphate, tripolyphosphate, and hexametaphosphate is
reduced'by 41%;'39%-and 57%, respectively. It should

be noted that the enzyme activities used in this

study are at least 2-3 fold greater than those
normally:found-in saliva. These data indicate that

the combination of inhibitors of the present

invention sighifidantiy reduces enzymatic hydrolysis

‘of the linear polyphosphates.

EXAMPLES 1A, 1B and 1C : o’

Example 1A

A dentifrice.composition is made up with the
ingredients and proportions given in Tapble 1l below.



Per cent Ot hophosphat e Percent Rel ative Release in 90 mn.

Protection Antical cul us Wth Agent Control .
l:nhi bi t or’'s TSPP - 98 58 41 STPP
100 62 - 39 HWP | 95 40

57 Table B shows that after 90 m nutes incubation in the presence of enzyne
greater than 95% of the avail abl e orthophospha#®-is rel eased fromthe

pol yphosphates in the absence of the inhibitors. Wth inhibitors,

hydrol ysis of P-0-P bonds in pyro- phosphate, tripol yphosphate, and

hexanet aphosphate is reduced by 41% 39% and 57% respectively. It should
be noted that the enzyme activities used in PABLE study are at |east 2-3

fold greater than t@%ﬁﬁggggggggy found in sallva. These data ingdicate that

t he conbi nation of i f the present invention signifigg$£$§

reduces enzymatic hyREianised ofatere |inear pol yphosphates. EXAMPLESIAA, 1B

and 1C Exanple 1A Adigpldfij&Le conposition is made up with the i?gd(%“ ents
S

and proportions .given-n Table 1 bel ow. 20. TABLE 1 I ngredien
Parts Deioni zed wat &¢®© 49B (Silicon Dioxide) 37.578 G yce?} n200
25. 000 HMP (Hexaphos) 6.000
' ' Syloid 244 (synfhetic silica) 3.000
Sodium lauryl sulphaté . 1.200
- Flavour : 1.000
. Gantrez (S-27 (Pharmaceutical Grade)) 1.000
e Sodium hydroxide (50% solution) 1.000
Xanthan Gum 1.000
Sodium Benzoate _ 0.500
Titanium Dioxide 0.500
Sodium Saccharin - 0.300
"Sodium Fluoride 0.242

Example 1B

_ This is the same formulation as-Ekample 1A above
but containing TSPP instead of HMP.

Example 1C
This is the same formulation as Example 1A abové
\./ but containing 5 parts of STPP instead of 6 parts of
HMP. o '
EXAMPLE 2

A mouthwash is made up with the ingredients and
proportions given in Table 2 below.



Zeo 49B (Silicon Dioxide) 21. 500 HWP (Hexaphos)

6.000 Syl oid 244 (synthetic S|I|ca) 3. 000 Sodium | auryl

sul phat e 1. 200 Fl avour - o

1.000 Gantrez (S-97 (Pharmaceutical G ade)) 1. 000 Sodiun1ﬁ§aroxide'
(50% sol ution) - ~1.000 Xant han %yn1 : o _

1. 000 Sodi um Benzoat e o 21. 0.500 Titani um Di oxi de

0. 500 Sodi um Saccharin : - 0.300 Sodi um Fl uori de
0.242 Exanple 1B This is the sanme fornul ati on as Exanpl e 1A above but

containing TSPP instead of HW. Exanple 1C This is the sane fornul ation as
Exanpl e 1A above but containing 5 parts dﬁﬁﬂﬂ&i&lnstead of 6 parts of HWP.

EXAMPLE 2 A nout &%iggllgd@de up with the ingredients and prpqﬁocrstl ons given
in Table 2 belo LE 2 Ingredlents

Parts TSPP TSPP 3.0 Ethyl #%ohol
15.0 Gantrez (S gthyl Alcohol - 0.05 dycamlo
100 Gantrez (8-97) _ A 0.05
Glycerol _ I 10,0
Flavour L ' _ ' 0.4
Sodium saccharin ... ... 0.03
NaF | ﬂ 0.05
Pluronic F 108*% - S 2.0 o
Deionized water to Q.S. - . . - 1w0.0 At

* Polyoxyethylenated polyoxypropylene nonionic block
polymer surfactant.

EXAMPLE 3
Lozenges are made up with the ingredients and
‘proportions given in Table 3 below.

Co 'TABLE 3 |
Ingredients . ST _ Parts
Sugar ' _ . 75-98
Corn syrup ° o . 1-20
Flavour oit = . - I 0.1-1.0 - o
Tablet lubricant ' : 0.1-5
Polyphosphate . | - 0.1-5

~ Gantrez polymef_ L 0.05-3
NaF y _ S 0.01-0.05

Water ' . : 0.01-0.2



Fl avour S 0.4 Sodi um saccharin

0. 03 NaF- 0.05 Pluronic F 108*

2.0 Deionized water to QS ' 100. 0 * Pol yoxyet hyl enat ed
polyoxypfbbylene noni oni ¢ bl ock pol yner surfactant. EXAMPLE 3 Lozenges are
made up with the ingredients and proportlons given in Table 3 bel ow. TABLE

3 Ingredients _ $Brts Sugar
75-98 Corn syrup 1-20 Fl avour oi
0.1-1.0 Tabl et Iubrlcant 0. 1-5 Pol yphosphat e
0.1-5 Gantrez pol yner - 0. 05-3 NaF
0.01-0. 05 Wwater EXAMPLE 40.01-0.2 22. EXAVPLE
4 A chewing gumis nade Q ents_and. Aroportjons gjven in
Tabl e 4 bel ow. TABLE 4 Ilr?gr eaél ’E gL & U g W3 8 O 0GR 8L &5 rts
Gum base and proportions given in ITaRble 50 IR:Inkes
3 to 10 Filler . TABLE 4 o to 80
'  Ingredients | . ' Parts
Gum base _ 10 to 50
Binder _ 3 to 10
"~ Filler _ 5 to 80

(sorbitol, mannitol or
combination thereof)

e Artificial sweetener . 0.1 to 5
Polyphosphaté- 0.1 to 5
Gantrez polymer : 0.1 to 1.0
NaF : _ - 0.01-0.05
‘Flavour o : 0.1 to 5

The present invention.has been described with
respect to certain preferred embodiments and it will
be understood that modifications and variations
thereof obvious to those skilled in the art are to be
included within the purview of this application and
the scoge'of the appended claims.



(sorbitol, mannitol or conbination thereof) Artificial sweetener
0.1 to/5 Polyphosphate 0.1to 5 Gﬁntrez
pol yrer - 0.1to 1.0 NaF

0.01-0. 05 Fl | 0.1 to 5 The pﬂﬁéent

i nvention hag]"“l’“ll"l“ﬂ'"!il’uml’“th respect to certain preferred enbodi nents
and it wll be ufdersto® that nodificati g, and vari ations thereof obvious
to those skilled in the art are to be included within the purview of this
application and the scope of the appended cl ai ns. 23 CLAI M5 1. An

oral conposition containing in an or BLAINS ceptabl e vehicle, an
effective antical cul us anount. of one or a m xture of |inear nolecularly
dehydr at ed pol yphosphate salts, and as conbi nation i nhibitor agai nst
enzymatic hydrolysis of the sald pol yphosphate salts in saliva, an anmount
of a fluoride ion sodrce anffioriadnt compasittionR5 qq:mammmooirppmmi

having & mol ecuPRAHY, SrEemtebia U A d 00 V5T A Composi 1 o' ac
claimed in Q ai réﬂfevmtv@ rintd ca 1t Jus BhduntedBidnefot he mittthre of
pol ycar boxyl at e. 11near mo ‘1’32—,-%3'&91%}‘ f%fé:&‘at@éj ponly?pWOS eatoé salts,
and as combination inhibitor against enzymatic
hydroleis of the said polyphosphate salts in saliva,
" an amount of a fludride'ion'Sdurce sufficient to
supply 25 ppm to 2,000 ppm of fluoride ions and a ' _\J
synthetic anionic 11near polymerlc polycarboxylate
_ haV1ng a molecular weight of 1,000 to 1,000,000.

2. A composition asICiaimed in Claim 1
containing 0.05 to 3% by weight of the said
_polycarboxylate.

3. a compOsitiOn as claimed in any one of
Claims 1 to 2 contalning one or a mixture of water
soluble alkali metal pyrophosphates, ‘tripolyphosphates
or hexametaphosphates.-

4. A composition as claimed in any one of
Claims 1 to 3 containing, by weight, 0.1 to 7% of the ‘e
said polyphosphate salts.

S. A composition as claimed in any one of
Claims 1 to 4 containing one or a mixture of dialkali
metal diacid pyrophosphate} trialkali metal monoacid
pyrophosphate or tetralkali metal pyrophosphate.



J
—_— |
Clainms 1 to 2 containing.one or a n1xt ﬁg of water soluble alkali netal

irophosphates tri pol yphosphat es or W wn'u 4. A conposition
claimeg _in any one of Clainms 1 to 3 ml/veight, 0.1 to 7% of
as clai*med in any one of

t he said pol yphosphate salts. 5. A conp05|t|on _
Clains 1 to 4 containing one or a mxture of dialKkali nmetal diacid
pyrophosphate, trialkali netal nonoacid pyrophosphate or tetral kali netal
pyr ophosphat e. 24. 6. A conposition as cl2dned in any one of Clains 3 to
5 in which the said alkali netal is independently sodiumor potassium 7. A
conposition as clainmed in any one of Clains 1 to 6 containing tetrasodi um
pyrophosphate. 8. A conposition as clainmed in-any one of Clainms 1 to 7 in

whi ch the said fl uorld%l%%@%l&@%ﬁ@ﬁhé&niﬁ%yd&e%w
conp05|t|on as claimed 1 n any one of C ains to 8 e, said |linear

t
pol yneri ¢ pol ycar 5ob34ns & |’s’ésw%1%p'b¢§/n%?1%f ?'llgf’r ‘Fr%tt?‘£l 1%t her and
mal ei ¢ aci d or anhiyfiépnddrkly ASedipwset i petasstumi med in Caim9 in which
the said copol ymer has a nol ecular weight of 30,000 to 500,000. 11. A
conposition as claimed in Caim9 in which the said copolyner has a
nol ecul ar melght of abodli Zx)dmmp051tlon as claimed in any one of

Claims 1 to 6 containing tetrasodium pyrophosphate.

8. A composition as claimed in any one of
Claims 1 to 7 in which the said fluoride ion source
comprises sodium fluoride.

9., A composition as claimed in any one of
Claims 1 to 8 in which the said linear polymeric
polycarboxylate comprises a copolymer of vinyl methyl
ether and maleic acid or'anhydr;de.

10. A composition as claimed in Claim 9 in which
the said copolymer has a molecular weight of 30,000
to 500,000. | |

| 11. A composition as claimed in Claim 9 in which
¥>J the said copolymer has a molecular weight of about
70,000.

12. A composition as claimed in any one of
Claims 1 to 11 in which the polycarboxylate is a
water soluble alkali metal or ammonium salt.

- 13. A composition as claimed in any one of
Claims 1 to 12 containing, approximately by weight, 2



12. A conpoSiti?ﬂgﬂ;_%%?LﬂEﬂ_Lﬂ_§ﬂ¥ one of Claims 1 to 11-in which the
pol ycar boxyl at e - sol ubl e al kali netal or ammoni um salt. 13 A

conposition as cl gj of ainms 1 to 12 contai ning, )
approxi matel y by W‘“‘m“mﬂgﬂ\ 6% of the pol yphosphate salt or “fal ts,
an amount of a fl de +om séurée suffizdent to supply 800 ppmto 1,500
ppm of fluoride ions, and 0.1 to 2% of the polycarboxylate. 14. A
conposition as claimed in any one of Claims 1 to 13 in the formof a

t oot hpaste, gel or creanlhaving a pH of about 4.5-9 and further cont ai ni ng

a dental |y acqeptablsr ][riq)ﬂ‘@gﬁ{a@é salﬁ: ox.A SOTPOs1 44 OhhGEnc! @i med in
0 A

Claiml1l4 in which the sald polii'shing material conmprises silica. 16.
conposi ti on aPkldifeiifdenienRowice 9&4%1‘-11%’63 150 | $UPPRLY {300 BRM 5

mout hwash havigy 1, 509 Ppmleritf tadr e lons A HIPES] tE@n29So £l @haed i n
Caim1l substantlall as S eC|f|caIIy described herein‘with reference to

any one of Ex .. A method of preparing a conposition as
clainmed in any one of Clalns 1 to 17 which conprises mxing together the

corponent s Spec'f'6¥h'r1§*5%ﬁ§ﬂ§&t15“r§§ claimed in any one of
.Claims 1 to 13 in the form of a toothpaste, gel or
cream having a pH of about 4.5-9 and further
containing a dentally acceptable pollshlng material.

15. A composition_as_blaimed in'Claim 14 in o/
which the said polishing material comprises silica.

'~ 16. A composition as_claimed_in any one of
Claims 1 to 13 in the form of a mouthwash having a pH
of about 4.5-9. o '

17. A composi;iqn as,claimed:in Claim 1
substantially as specifically described herein with
reference to any one of Examples 1 to 4.

18. A method of preparlng a composition as
.claimed in any one of Claims 1 bo 17 which comprises
mixing together the components spec1f1ed in the said
clalms.




