ORAL COMPOSI TI ONS Gregory Richard Hartlaub Mel vin Ant hony Barbedel 37384
TECHNI CAL FI ELD The present invention relates to oral conpositions which
provi de nore efficient fluoride upt ake by the enamal of human 10 teeth.
BACKGROUND OF THE | NVENTI ON ‘The rol e of “t1uoride it he remineralizati on! of
carious lesions is well known. The use of agents to enhance this benefi't ~is-
al so well known. One such agent is strontium 15 While strontiuns
Inclusion in oral conpositi @ralcdNPes grbkyori de is desirable, the agents
form an insol ubl e precipi o1 ' feuse or the strontium
lons are conpl exed so as not te : afads. precipitate.
Strontium EDTA is such a conpl ex. valn Anth'Umy Slairbera of strontium EDTA
conpl ex in conbination-with sodrum ecrmoreate amt—a—uoride source is
found in the Journal of Dental Research (1982) 61 (3) 451-455. The conbi ned
effect of sirontiumand fluoride In reducing the acid solubility of enanel
Is also disclosed in the Journal of Dental Research. (1983) 62 (10) 25
1049- 1053. A further reference d| scussing the effect of strontium and
f1uoride Featherstone, J.D.B., "RenihEEHNICAL FIED Artificidal Carious

Lesi ons In-vivo and fHe Vbi'éﬂmt Firn%mwmgsueiesv\bf&sw c@ilr&%smdﬂ Whears
Ltd. The use of stréptlum é},&lc t}g ﬁ cls raL 3P

conposi tions i sPAPYTi RIS H'SH HPpEs Y fer‘@ﬂ@@ TR d
anong theseldr ef teethces are U. S. Patent 3 888 976, June 10, 1975 to M kvys
di scl osing an effervescent n@A&%E@@%;&pﬂgq@;g ;!gt“ ontium™ ions and
possibly a fluoride ion anuary 4, 1983
t o Schol e 35 discl d's%sf%%r?tfl flupgide danthe rﬁ‘ﬁ%"ﬁ"'c!l?%ﬁa?fcﬁ?'&“’st‘?ﬂ%$ um ( '

Eg) Y a recinojeNegl KdwnANTheé use BPrigentsi 9 enhancecthis béneffeigndiso

well known. One such agent s strontium,

1§ While strontium's Inclusion in oral compositions contélnlng
fluoride is desirable, the agents form an insoluble precipitate
uniess separated before use or the strontium ions are complexed
so as not to be available to form the precipitate. Strontium EDTA
is such a complex. '

20 The effect of strontium-EDTA complex in combination with
sodium recinoleate and a fluoride source is found in the Journal
of Dental Research (1982) 61 (3) 451-455, The combined effect of
strontium and fluoride in reducing the acid solubllity of enamel is
also disclosed in the Journal of Dental Research. (1983) 62 (10)

B 25 1039-1053. A further reference discussing the effect of strontium  (

and fluoride Featherstone, J.D.B., "Remineralization of Artificial

Carious Lesions In-vivo and In-vitro", Proceedings of Workshop,
(1983) IRL Press Ltd.

The use of strontium in combination with fluoride in oral

30 compositions is also disclosed in a number of patent references.

Included among these references are U.S, Patent 3,888,976,

June 10, 1975 to Mlkvys disclosing an effervescent  mouthwash

tablet containing strontlum lons and possibly a fluoride ion °

source. U.S. Patent 4,367,219, January &, 1983 to Schole

35 discloses dentifrices contalning a combination of strontium EDTA,

a recinoleate salt and a fluoride lon source., U.S. Patent




4, 415, 549, Novenber 15, 1983 to Shah et al. discloses toothpastes
contafnihg a glycyrrhizinate salt, strontium EDTA and a fluoride ion
sburce.  Finally European Patent Application 0,079,611, June 6, 1983,
Shah, dj'scl oses oral conpositions containing a 5 stronti um EDTA conpl ex
and a f¥#oride. ion source. The use of other materials in oral conpositions
to provide a variety of benefits in conbination with soluble fluoride ion
sources has al so been disclosed in the patent literature. Included are
certain polyners and ot her agents. SpECLIQC 10 agents disclosed are

pol yel ectrol ytes such as copol yners of nmleic anhydride and ethylene

disclosed in U,§s, memov&mtm 9333 IQEEbtroUShHhZ& aL%ﬁsclb@es Sb@m pasedey -
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o 000, 09D For 13 AT TRECLEWNEP ﬂsg\cg?& .hhsraogoﬁbgs.'ms_f 9 Brobidd b of

previ ously applied agents - to @Gffar,
11, 1976 di scl ovasietymfl baeefits "arﬁmhieaﬂmywéhssqlebtf flugrida jon éevasefand a

~cationic therapgyfiftse®¥eh dfsclosed M QhE%t‘éhBﬂ)teﬁStLﬁ"ét.l cal cul us agents. In
spite of the.many dlsclosures of str ons

pol yacrylic acids i Ancluged,ars, cgr{amt R@FVSJ" alnglclfﬁnﬁr a98q bsgesglpﬁﬁ'ffco
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pol ymer or COpOEX(VEEr ﬁf:;?ﬂﬁ' WAVIRY! A Ubdrdge mblecaladr fmgheropbswt wd the

pr esent i nventi on tO ro

eeffe anti - arle sition
These and ot her 9583%8€+ s Hq‘F"béE nges egtﬁ%%‘"s 8 §5 ng‘& dfy Aral
descriptionsihi gmposieions- are South African Patent 720898, September 12, 1972

" which discloses such acids having a molecular ‘weight of from 1000
to 1,000,000; and U.S. Patent 4,304,766, December 8, 1971 to
Chang discloses poly'acrylic acid’ h_avmg a molecular weight in the
range of 2,000 to 4,000,000 for use as a membrane to prevent the

20 elution from teeth of previously applied agents. Finally, U.S.
" Patent 3,956,480, to Caffar, May 11, 1976 discloses complexes of
‘anionic polymers (e.g.. acrylic acid) and a cationic therapeutic

\_  agent (e.g., chicrhexidine) as anticalculus agents.
' In spite of the many disclosures of strontium, fluonde ions
25 "and polyacrylic acids in the prior art, there is lacking a
'su-gg'estior'\' to combine these agents in a single oral composition.
~ Strontium ions form a complex with the polyacrylic acid thereby

not being able to form a precipitate with fluoride,
It is therefore an object of the present invention to provide
. 30 oral compositions which combine a polyacrylic acid polymer or

copolymer, strontium and fluorlde..
- it is a further object of the present invention to provide a
' more effective anti-caries composltion.

These and other objects will become more clear from the
35 Jdetailed description which follows.




-3- Al percentages. and ratlos used herein are by wei ght unless otherw se
‘'speci fied. SUMVARY OF THE | NVENTI ON The present invention enbraces oral
conpositions conprising: (a) a safe and effective amount of a pol yner
~selected from polyacrylic acid polymers, copolyners of acrylic acid apnd

m xtures thereof; (b) a safe and effective anount of a soluble strontum 10
ion source; (c) a safe and effective anount of a soluble fluoride ion
source; and (d) an acceptable carriey. 15 DETAI LED DESCRI PTI ON OF
THE | NVENTI ON The conpositions of fhé “present invention conprise

pol yacrylic acid polymers or copolyners, a strontiumion spurce, a fluoride

i on source and Adl aergentagesaRdcratigs-ysed gﬁﬁﬁb§|?F8n “as used herein

nmeans a prQ%q e""qrﬁfbs?é) ogﬁbﬁ‘bgs@rglpeeiﬁeourse of usage is not
i ntenti onal swal | owed for wie‘s ,F, gyﬁﬁ%? 3ﬂm ni stration of
particul ar therapeutlc ager§ € 1Y g‘\ ed-in the oral cavity

for a time@y fg reg‘érﬂi\tiﬂﬁeﬁﬁﬂbucembnbseanoraﬂ.l gomppbsdtions dental surfaces

and/ or eor al tlssue.s for purposes of oral activity. 25 By "safe and
effect Pve ARMREISING{sed herein nmeans suffi- cient anount .of material to
"provide the(alpsi reafécamd i eESRCE dvBcpMgUBKS oft @ PRAYMeT] sele tissues

of the oralecayildyyfie Wp%ffctﬁéﬁh §81Rhbt ) UcopdlyiRad b aictylix meant that

vari ous ad(ﬁ nents can”be” conjoi nt'l'y- enpl oyed..in the 30
conposi ti orecid and smixteresokhgsePSig as theiisted materials per form

their i nten@lgtﬁféogﬁd S fbbeiver amoadtr iofr 'a sadubded staaritium s neant a
Icle |

SUItabH§ ch is acceptable and can be used’ to apply t he present
conmposi ti orkOR rSQWEC®7 al cavity. 35 . e
(c) a safe and effective amount of a soluble £1uonde o/
ion source. .
a.nd : : _
(d) an acceptable ca:rier. -
15 DETAILED DESCRIPTION OF THE INVENTION

The compositions “of the present invention comprise
polyacrylic acnd polymers.or copolymers, a strontium ion source, a
fluoride ion source and an acceptabie carrier.

By "oral composltlons" as used herem means a product which

20 in the ordinary course of usa_ge is not intentionally swallowed for
purposes of systemic adminiétration of particular therapeutic
agents, but is rather retained in the oral cavity for a time suffi-

cient to contact substantially all of the dental surfaces and/or U
oral tissues for purposes of oral activity.
25 By "safe and effective amount" as used herein means suffi-

cient amount of material to provide the desired benefit while being
safe to the hard and soft tlssues of the oral cavity.
By the term ”comprising“..__as used herein, is meant that
various - additional components can be conjointly employed in the
30  compositions of this invention a_s' long as the listed materials
perform their intended functions. '_
8y the term "carrier". as used herein, is meant a suutable
vehicle which is acceptable and can be used to apply the present

- compositions in the oral cavity.
35 . :



- 4 - Polyacrylic Acid The polyacrylic acid polyners are staple itens of
comer ce' and are made by pol ynerizing acryl,ic acid, [ERR] to formthe
repeating chain [ERR] wherein Mis an alkali metal ammoni um or hydrogen
ion. Pol'ymers of the type useful in the present invention are available

f rom Rok# and Haas Conpany. Copol yners of acrylic acid and other nononers
may al so be 15 wused in the present inveption. Suitable other nonomers:

i ncl ude nmethacrylic acid, "2- hydroxyprop?l" Tacryliate, 3-hydroxypropyl

met hacryl at e, BPh%droxE pEo.gg/l acrylate, acrylam de and m xtures thereof.
It is preferred 11 hacrylic acid, the nunber of -acrylic acid
units in the pol ynerTHee pnlyr']amitc B0hd (Polyyiners o8 s:labtes i RS ﬁfmhc@t h]g%r
nononers it is ferr t e_per t.age.he_at | east 80% xtures o .
ot her’ nmononers ?ré? aZ{eS§1Qgtg %!eﬁa&y?ﬁgu?rﬁeafgwg Q%fjght of the polynmer may be
in the range of 1000CHg = CH 1,200,000 (mass average), preferably the

mol ecul ar weight is from =0 4000 to . .10, 000, nost 25
preferably from- 4%00 to 5200. A particularly preferred
material is a polyacrylic 8Hi d pol ymer having a nol ecul ar wei ght of about
4500 whi ch can e ferMmVviHéedepeatitfiendngl Haas carrying the identification
LMWK 4S. The amount of tEg pol yn&g used hn t he Eesent conpositions 30 1is
.generally from 0-003% - C 23% preferably from0.03%to

- 5.0% nost preferably from C 6.03%to 4% Eor @ dentifrice conposition
. contai ni ng gphout 220 ppm [err] bne preferred Iﬁael of polymer is from

' 0.3%to 0.5% For a nmputhwash cConposition contalning about 225 ppm 35 Sr
"the preferred pshgrgin Meisepn alkplionetal ammonigm v, bydroged 10% Rbktmerss of
pol\racrylic acigk ppkytppe sefilPoh YiRd SpPdsent invention are available from

-Rohm and Haas Company. : : _
Copolymers of acrylic acid and other monomers may aiso be
1S used in the present invention. Suitable other monomers include
‘methacrylic acid, Z-hydr'oxypropyl acrylate, .3-hyd.roxypropy,l
methacrylate, 3-hydroxy propyl acrylate, acrylamide.and
mixtures thereof. It is preferred that with methacrylic
. acid, the number of acrylic acid units in the polymer be
at least 50% of the total units present. With other
monomers it is preferred that the percentage be at least
80%_‘._ Mixtures of other monomers may also be used.
The molecular weight of the polymer may be in the range of

o - 1000 to 1,200,000 (mass average), preferably the
molecular weight is from 4000 to - 10,000, most
25  preferably from - 4300 to $200. A particularly

- preferred material is a polyacrylic acid polymer having a molecular
.. .. weight of about 4500 which can be provided by Rohm and Haas
K _carrying the identification LMW-45,

S ~ The amount of the polymer used In the present compositions
.30 _is generally from 0.0003% to 138, preferably from
- 0.03% to " 5.0%, most preferably from . 0.03% to
48, For a dentifrice composition containing about 220 ppm
Sr’" the preferred level of polymer is from . 0.3% to !
. 0.58, For a mouthwash composition containing about 225 ppm

35 sr™t the preferred polymer level is from ~ . 0,03% to

++



al so useful in the present invention. Strontiumlon Source The strontium
ifons of the present conpositions can be 5 provi ded by any of a w de '
variety of strontiumsalts or conplex- es.,Included are strontiumchloride, «
strontium acetate, strontiumbrom de, streng§ium glyconate, strontium
lactate, strontiumhydroxide and strontium salicylate. In anotHgf

execution stront0urog.caniktinesoef dpolyaerylic acies qidlymerd asr td:ogaﬁy,ﬁ&sa‘%@
abl'y

conpl ex with the_pal yacg yl..c id. _The.stropntiumion source i s preferabl
sol ubl e enough iﬁgfhég%%lgsFﬁ&{egfngée"wgﬁﬁen used to provide from2 to
10, 000, nore preStrartiymfloonfaéreer 4400 ppm Sr Fl uoride 1on Source The
wat er - sol ubl e fl uori cop 1S fega B ~in the . conpositiopns
of this invention i n.r:if'!;'ne agnﬁﬁ#?ﬁéﬂuf fﬁfeﬁ? ?hxgléfgessgﬂh G8TPAR' o8 1A a-BFon
of from 0.0025% poowides: by apyoft a3 wide yanriéty afl striondiunD.salt5%et ocdin@ixby

wei ght at [err], ¢dN YRGS IFé ItPHNALMQ hW?aﬂ %?aniGmpEt‘?éﬁiag@ @P{dﬁngtﬁﬂags

effectiveness. Preferred fluorides are sodi um rirde, stannous
i ndi um fl uori de, PERMiAR. at SETPHIBHaBlYGINASL) deStrantimi ulactate,  strontium

nonof | uor ophosphhay@roxideS. aRat egtroatidf, 7sBicyidte, 26.1n198RotHerNOkkiesuibn !l .
and U.S. Patent ‘25 3,678 15%, Jul é8 (]é?%o W dder et al., disclose
such salts as wePtrondiym h&3a ~ ba. Rravided &9, the, Reasept, cpmpositions,cas a

conponent s df0 t heomplexewith nthentpadypaceylidbcacidy VEhecktrontiunaliba kourdesdsi n
thet ﬁo (r)]r al tcavt;t;feerdkr salubdles e'ntmigwleiﬁ hﬁxds?&hpseﬁwﬁnéé Qﬁﬁcl- or.
nmout hwashes, too S p n s - powders, pro axis
pastes, | ozengesvﬂgﬁnéggﬁdkghé%?iblégga cfgél?gi o efﬂgu{’]?(}' dBeEPi ngfegaﬁly

herei naf ter. Denfrémi 28stand4@0urpmSres are the preferred systens with 35

t oot hpast es bei ngy s AR' r e@d. Toot hpastes: contain as a ngj or o/
conponent an abrasrve, e abrasive polishing material contenplated for- use
in the presdSt invenTP8nwakRrnEodnpleafduaningicomporwrdnis prefesabiyy

abr ade present .in the compositions of this invention in an

amount sufficient to give a fluoride concentration of
from 0.0025% to 5.0% by weight, more preferably from
0.005% to 2.0% by weight at 25°C, in the composition or

20 Wwhen used to provide anticaries effectiveness.
Preferred fluorides are sodium fluoride, stannous
fluoride, indium fluoride, acidulated phosphate fluoride
and sodium monofluorophosphate. U.S. Patent 2,946,735,

- July 26, 1960 to Norris et al. and U.S. Patent

25 3.678,154, July 18, 1972 to Widder et al. disclose such
salts as well as others. ' -
Acceptable Carrier

The carrier for the components of the present

invention can be any vehicle suitable for use in the

30 oral cavity. Such carriers include the usual components
of mouthwashes, toothpastes, topical dental gels, tooth-
powders, prophylaxis pastes, lozénges. gums and the like
and are more fully described hereinafter. Dentifrices
and mouthwashes are the preferred systems with

35 toothpastes being the more preferred. _
Toothpastes contain as a major component an abrasive.
The abrasive polishing'materihl contemplated for use in
the present invention can be any material which does not
excessively abrade
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- 6 - dentin. These include, for exanple, silicas including gels and
“precipitates, calcium carbonate, di cal cium ~ ort hophosphat e
dfhydrate, calcium pyrophosphate, tricalcium phosphat.e, calcium
polynetaphosphate i nsol ubl e sodlunipolynetaphosphate, hydrated 5
alum na» and resinous abrasive nmaterials such as particulate’
condensati on products of urea and fornmal défiyde, and ot hers such as

di sclosed by Cooley et al::x in U.S -Pat &nt 3,:070, 510, Decenber 25, |
. 1962, . y S Q abras es may. al so be
‘used. 10 - seentin °dery'éﬁs°al5?&'§‘ﬁq?es fory eﬁaa‘PP[ﬁ.rs {’% "‘E BQOGFEFe ans

uni ﬂue bege}‘ [ tst?@‘é(cjm(mps; onadalciant al carbomatey Saladcawiogu shbag-.q:pﬁofsphg?pce
wi thout unduly abrading tooth.enane L 1i,ca abrasi mat eri,al s
are al so excepti GHaY¢ SOmSQF:I'N"e ‘erﬁ“ggﬂﬁﬂ{%’ ol '?(5? Phgs %‘Ffﬂe cajejum

t hese reasons theplymetaphesphats, Ibsoluble wmﬁhmr lrymeﬁfphoephs& t hgdrated
abrasi ve sel gcte | d o] I ty, W | e
strontiumio g "(?:'ﬁ%%"Fh%L%l Irﬁémomosr asl v§ | i s%g%%?gfhalass ué%ftﬁﬁ%y&
herein, as wel | &gndhesaﬁMrPMS\&fsurg%rmdalfpyMHmm.am apbepsirsuch e
size ranging betygengapiled): byan o%&fewna il Y ) v pirdtd 350780510,

m crons. The silica abrasjive cipitate
such as the sili@gcembsfetd dS8dsi bed in Pader et aI U. S. Pat enMiXtures

3, 538, 230, iSSUEdfMEHbeiQes aﬁwaﬁy@dba Ged. o, U S Patent 3,862,307, June

21, 1975, P d | | d

Teylota oy the wilfics, SeBtal, SBeARIANC! SIUABLSC eYBEF, [ AR 25

Pr KLerHr gd g)em piniqued besnelf‘tsa ofat excentsonaicldmtal hcﬂé@aniagkam'lﬂ blyllshmg

J. uber* Cor po dd.n._@er r ulaar e
" % E'E% esl it R‘S E Zeode zabﬁgﬂ% #‘%(atgepgfﬁﬂ oF déntH‘

silica carrying nation ca abrasive
are descri bed i nSilie sbraaiueematar@!m 3 alsq \excepticoadly ceppPatible; with

the dentifrice cggppedd Iovnfolda&crﬂdwd&erm ifesk! PEAIUNsAthEy laP¥ ShreTbrfeddm
about 6% to about 70% preferably.from-about 15%1to,about, 2 n the
dentifrice i3 a fofot Hﬁ&st’\?"&"& I-?éh&?“rs&/eﬁ ahr rasiys ég'egg‘ﬂ% e %y -
i f the conpositi erhitsitaexcellent compatibility wlth soluble strontium ion sources.
o _ The silica abrasive polishing materials useful herein, as well
as the other abrasives, generally have an average particle size
ranging between about 0.1 and 30 microns, preferably 5 and 15
20 microns. The silica abrasive can be precipitated silica or silica
gels such as the silica xerogels described in Pader et al., U.S.
Patent 3,538,230, issued March 2, 1970 and DiGiulio, U.S. Patent
3,862,307, June 21, 1975, _ .
W, _ Preferred are the silica xerogels marketed under the tradename
25 "Syloid® by the W.R. Grace & Company, Davison . Chemical
Division. Preferred precipitated silica materials include those
‘marketed by the J.M. Huber Corporation under the tradename,
"Zeodent", particularly the silica carrying the . designation
_. "Zeodent 119", These silica abrasive are described in U.S.
30 Patent 4,340,583, July 29, 1982, | R

‘ The abrasive in the dentifrice compositions described herein

is present at a level of from about 6% to about 70%, preferably

" from about 15% to about 25% when the dentifrice is a toothpaste.

35 Higher levels, as high as 90%, may be used if the composition is a
toothpowder.



t oot hpowder .

‘and ot her conpositions of the present.invention.

-7- Flavori ng agents can al so be added to the dentifrice

Sui tabl e flavoring gents

of

di um

i nclude oil of wintergreen, oil of peppermnt, oil of spearm nt, oi
sassafras, and oil of clove. Sweetening agents 5 are al so useful and
i ncl ude aspartane, acesul fame, saccharin, dextrose, |evulose and

cycl amat e. Fl avoring and sweetening agents are generally used In the

conpositions herein at

| evel s of from abdbut 0.005%to about 2% by weight .-

The conpositions of this invention also contain enulsifying 10 agents.

Sui tabl e emul si fjavaringgagents gan alsosbe added tar the edeotifitice shdbl e and
; h h . o o e e eas Py
oo L1 05 br a0 i HAAE NP SSUGLT AAN T, o

cationic, zw

erionic an oterrc organ heti ergen

these suit abgentur ingludat Pibr of dinibtergneepy @ibské @epgermint,U. ol Rt ent
4,051, 234, lgpeniamne O8Il of’ sadshffas Vdrid dif ot EBVQ[EW&&HH#‘% ent
I n-the prepard |(?n o?

conpositions of this invention. Water enplo

ed
commer cihl | ya&ti 899 &sefubAng; f'?QJngsWGBFﬂé/%f crcasvifame. dspeFN3MA. and

free of orgagesttosey- Idvulese Bn@r seditinil | oyctamdve,ses FiavaR Ry

oujnd0% to

50% 20 f |y f bout 20% 1.0, 40% i ght. of the toot hpast
composi t 1 ons SHEFENINS' S3tn@ ke qeascaityitee Y Pl Forfposiiens el i cr

i s added pl uat tleeeiswof ¢hom satioutr ®.D0S&dtoviabhudtdicby mmeighital s such as with

sorbitol. In pr i e | fnueSt IEC B SAS Y e 2
t hi ckeni ng mat erﬁgﬁt%&%\%@?ﬁggﬁ amdﬁégﬁsﬁgfgnéc/@ts& %'ﬁe "9

5

t hi ckeniy ad@ents.ar eSuitablsy \emulisifying ncagentsar aegjcdhase hyhichkyarey|
cel I ul ose angdeyeinably WFtublecafid! foanPthPelghoWES RIdEDH FPHAHe 2InERMYI

. . W,
oo e T i, R W A PRPE A vt

pol ysacchari

magnesi um al

t he thickeni
18

20

25

30

35

| | ePigy EL
deganigssgnthetics detetdentsgurMany of thede sudtable Gaidfactinits
418 DAoL 21 OibpAE! o410y SUL522
September 27, 1977, : . '

‘Water is also present in the compositions of this invention.
Water employed in the preparétion of commercially suitable compo-
sitions should preferably be deionized and free of organic impu-
rities.. Water gerierally comprises from about 10% to 50%,
preferably from about 208 to 40%, by weight of the toothpaste
compositions herein, These amounts of water include the free
water which is added plus that which is introduced with other
materials such as with sorbitol.

In preparing toothpastes, it is necessary to add some
thickening material to provide a desirable consistency. Preferred
thickening agents are carboxyvinyl polymers, carrageenan,

hydroxyethyl cellulose and water soluble salts of cellulose ethers

such as sodium carboxymethyl cellulose and sodium carboxymethyl
hydroxyethyl cellulose. Natural gums such as gum karaya, gum
arabic, and gum tragacanth and polysaccharide gums such as
xanthan gum can aiso be used. Colloidal magnesium aluminum
silicate or finely divided silica can be used as part of the
thickening agent to further improve texture. Thickening agents

‘in an amount from 0.58 to 5.08 by weight of the total composition

may be used.

and.,

e d‘ﬁ?ij §'par_t 'of

L4



in an amunt from 0.5%to 5.0% by wei ght of the total conposition 35 may
be used. It is also desirable to include a hunectant in a toothpaste to
.keep it from hardening. Suitable hunmectants include glycerin, sorbitol,
and ot her edi bl e polyhydric alcohols at a |l evel of fromabout 10%to about
70% 54 Anot her preferred enbodi nent of the present inventionis a
nmout hwash ~ conposi ti on. Conventional -nouthwash conposition conponents
~can conprise the carrier for®“the actives og t he pri#&sent invention.

Mout hwashes generally conprise [err] abdut 20:1 to about 2:1 of a

wat er / et hyl- al cohol, splutio refera ot her ipgredients such as
flavor, sweeteners, 'thl?rréiﬁo afg'rﬁhﬁ S?Jdgl ﬁg‘y%gehvg'egtﬁm Hg & e A3ELR (tPhed
anve TEe hunﬂ(ete@ntns fmmhhasdegnlnygerlmawleswméc@hn@ \lﬁcmdhﬁ)lgiwcéﬁm to
t he nout Gener nout es el ntion
conpri se 5%tosé’gk%%br ea;%eré%ﬁél'g %nggf'ﬁyF%BGnélt aplavel 3&‘3’3
(preferably 5%abou20Pdd ¢6 &ohtlrﬂ@t%t.ant 0%to 2% (preferabl y 0.01%to 0.15%
emul si fyi ng agent, f 00p % I.00.agent
such as sagcharl n, 89/} Opggfe%'pégf%?g%ﬁ%e rtognp(}%&syp?&% Wﬁﬁdgl ?lg
agent, and the ﬂmmhwammm&ﬂmabl eCnowm;@ndndmnmw gueRmRasitioent s

are discl osed ZQmdonekits. c?ﬁt QBhp4l§l83lzI%55c?ﬁPéH | folrl. zﬂ@7§%&0e§r 6bemﬁ&etter
et al., Suitable tOBI cal deptal %@Ih‘éagenera nprise a, base

hurrect ant such R{§5§ S/CBWeﬁ’é"’Phl c ashes 9 '?HMI SompEine 'SUE‘h a@é’l“é
general ly do n@o:¢otd aboutir2:abotiai water?ithyl -alcoRoe sotlivén t3red [preserdbly

Che ot h 20 nagheh o iagreibatss ARh "BECHaRaY. Gr@itaRth hGReBrtE BadO"
tolapout 10, prssidsing|agentsnsudioas theose sesaribed Fbeverr eIdet hcamepoamsu.ons
since. they are g w%:yeeﬂﬁ' ak@" sbrBAbI Hgivie0 at %Hi?t Sfaei®lo A mdlth,d ”Ot__

contain materials whic cause signi fTcant | oss. of strontl um and/ or

f1 uori de i ons. Q\E‘HMV€F°N’ARIUP'RG*ERFP%% the rmeythwashes of othe Jpvention
present inventicomprise 3§ 863 UPrageratiioThS tdi25h) adthyt AIGHDI | Y be 208al

products agga. (preferably 5% to 20%) of a humectant, 0% to 2% (preferably 0.01%
to 0.15%) emulsifying agent, 0% to 0.5% (preferably 0.005% to
0.06%) sweetening agent such as saccharin, 0% to 0.3% (preferably
from 0.03% to 0.3%) flavoring agent, and the balance water,
Suitable lozenge and chewing gum components are disclosed
20 in U.S. Patent 4,083,955, April 11, 1978 to Grabenstetter et al.,

Suitable topical dental gels'generally comprise a base of a
humectant such as glycerine thickened with a suitable agent.
— Such gels generaily do not contain an abrasive. :
25 The pH of the present compositions and/or its pH in the
- mouth can be any pH which is safe for the mouth's hard and soft
tissues. Such ‘pH's are generally from about 3 to about 10,
preferably from about 4 to about 8. The present compositions,
since they are designed to deliver fluoride to tooth enamel;
30 should not contain materials which would cause significant loss of .
~ strontium and/or fluoride ions.,
- -METHOD OF MANUFACTURE
The carrier 'compositions of the present invention can be
~ made using methods which are common in the oral products area.
35 However the strontium ion source and the polyacrylic acid polymer
should be added prior to the addition of the fluoride ion source.




35 However the strontiumion source and the polyacrylic acid polyrer

" shoul d be added prior to the addition.of the fluori.de ion source. - O-
This is to ensure that strontium and fluoride do not forman insol uble
precipitate. A specific nethod of manufacture is set forth in the -,

- Exanpl es. COVPCOSI TI ON USE 5 The present invention in its nethd
aspect involves applying to the oral. gylty safe and effective anounts of
t he conpositions described herein The e anounts (e.g. fromabout 0.3 to
about 15qg), J.f is at ste ar ut hwa ar.e kept i n err] nouth
for from abaJht' 15‘ t'9 aﬁf'& 8 %c%tﬁﬂ%{m'fo firal fluatides go| ARitn éé’?ﬂa | es
further desgidddebienprdeipitater.at & Fpetifi¢ e.deeidwddmﬁnérsumt@w fshegegcope of

t he present entl T%g anpl es are given solely for illustration and
are not to lg%r% Bﬁe%i pfé)él’htatlons of this invention as many variations

t hereof are possi bI e w thout deCOMPOSITIONNUSE scope 15 thereof.
Fﬁég/m—:z?)ln The CW?J:—EEQ& %le&?llﬂ lts'ﬁewlsﬁgé’%?éb&ngs dgﬁgﬁ%ou de

0. 243 Strontte uﬂhecnr@lr icavity] spfq and effective amounts of theampdsitianent al
Abrasive  described herein. Thése AMOIURRS YEL Y. 'fForﬁ‘CélSﬁtﬁr ’013 to_about

0. 280 Sodi umSS cc? In Ti tani um
Di oxi de if it is a toothpaste orompgy'nppmorare kept |n Y- mouth
0. 600 Car bqutFrEt-dsrylmﬂdtuisao about 30 seconds. . 0.600 Surfactant-Tween

80 The omlowmg e%gg!pll:g y?ﬁrf})‘\e?”%%'s)é?i‘%e ‘?0866‘0538'“9

5. 000 3b° Tri et hanol &
0. 050 Wat er preferred embodiments within the scope of thelgzr(;ggnt invention.

The examples are given solely for Illustration and are not to be _u
construed as limitations of this Inventlon as many variations )
thereof are possible without departing from the scope
15 thereof. : '
| EXAMPLE | |
The composition given below is exemplary of the present
invention. - _
Component ' ' Weight $
20 Sodium Fluoride | C0.243
Strontium Chloride GH?O | ' . 0.567
Silica Dental Abrasive 20.000
Polyacrylic Acid? : 0.280
Sodium Saccharin 0.130 U
25 Titanium Dioxide | - 0.700
Flavor ' ' 0.600
- Carboxymethylcellulose _ 0,600
Surfactant-Tween 80° 0.900
Polyethyleneglycol MW 600 - 5.000
30  Triethanolamine | 1.000
Dye ' 0.050
Water o 19.000
Sorbitol (70% Aqueous Solution) ~ q.s. 1008

35 ] Precupltated silica abraswe offered by J.M. Huber Company as
Zeodent-l19 '



Sorti t ol {70% Aqueous Sol uti on) g.s. 100% 35 Precipitated
silicat abrasive offered by J.M Huber Conpany as Zeodent- 119 -10- [err]
Pol yacrylic acid polymer having mass average nol ecul ar wei ght of about 4500
of f ered by Rohm and Haas POE (20) sorbitan nonool eate offered by ICl
Anericas’lnc. The above conposition is prepared by putting 50% of the 5
sorbitol into a main nix tank, adding all of th¥ polyacrylic acid and 50%

of the water and m'xizng f or ,few_(gi nutes. Strontiumchloride is then
di ssol ved in 10% of t hEPWAERYiGAFIdBRIY™MES PRXINGITASSH 2VeEIge inaleculne weight
desired pH bei ng: obtaef abdubystonafersicecby RIHmNgn&IGHazy NaOH. Next sodium -

fluoride is dissolved gt 1 A i ning, wat er..and ad o the nain mX
tank, fol | owed by the %‘?‘Fi‘?g’a orbitali mopgdes §£§F€ﬁ§r?}ﬁ?‘ai Aver(fascinsei de
and flavor. In a separat&heaakoveheompositioni §s npresaredt byt hsuttevgi SONDF the
sorbitol and addged t | ' . f we, t r.tac t and the
dye. The final d% xtﬁbr'lg?lﬁ)sl efgt quma{rg%'[‘(e?%?"pérjdo‘%:iégsgﬁ_§§ ti"?hi’@ﬁ'@ﬁrﬁﬁfﬁ 3qid
and deaerated if nectdatQd ofxiisrivter| any vixipgl dor i femotnisutescanSiteortium

the present inventiofhloFlIEDPNetNen dissolved in 10% of the walld QRH YuSedi #Nth
Fl uori de 0.,111 20 . Strontium Chl or?‘ﬁe gjﬁ%tr'f
iately

0.333 Silica Dental RBIMadli¥etank with the desired pH being gbtaipsslyhy  ifm

Acid[err] adding HCI or NaOH.0. N¥xtSeddium Fneehidei is dissolved in the
0. 130 Tit ani um GQigoxi ini : 0. 100, 2 El avo ;

0. 600 Car boxynet 1yl leeﬁ?:radpgge mfater anc.i added to the main;nix tank,. 6?!1I|°Nﬂfillby the
Sul fat e silica abrasive, sodjgm ppecharin, titanium dioxide and flavor. In
0. 050 Water a separate tank, the binder is mixed WitlAhe3RemaMiRyt itol
( 70% Aqueous Sol ut i 009 “theFemafifg ' Srbito

on : . S.

an)d added to the rﬂain mix tgnk followed by the surfactant and
the dye. The: final mixture is heated to. . 70°C, processed
15 through a mill and deaerated if necessary.

EXAMPLE 11
Given below is another example of the present invention.
Component - Weight %
Sodium Fluoride . 0.111
20  Strontium Chloride 6H,0 S - 0,333
Silica Dental Abrasive _ 20,000
Polyacrylic Acid? o o : 0.500
Sodium Saccharin - 0.130
‘Titanium Djoxide _ 0.100
\_ 25  Flavor : - -0.600
Carboxymethylcellulose , S . .0.600
‘Sodium Alkyl Sulfate _ B 2.500
Dye | 0.050
Water : , 19.000

30 Sorbitol (708 Aqueous Solution) - q.s. 100%

1_ Precipitated silica abrasive offered by J.M. Huber Company as
Zeodent-119
2 . .
_ ~ Polyacrylic acid polymer having mass average molecular weight
35 - of about 4500 offered by Rohm and Haas



1 Precipitated silica abrasive offered by J.M Huber Conpany as Zeodent-1
19 [err] Polyacrylic acid polyner having nass average nol ecul ar wei ght 35

of about 4500 of fered by Rohm and Haas EXAMPLE 111 G ven below is yet
anot her exanple of the present invention. Conponent

Wi ght % Sodi um Fl uori de 0.243 5 St ror’h-ﬁwum
Chloride 6[err] 0.106 Bil~i ca Dental Abrasive '

20. 000 Pol yacrylic Acid[err] 2.000 Sodi um Saccharin
0. 130 Ti tani um Di oxi de : EXAMPLE 11l 0.700 10 Flavor
ga?ggsfﬁ;?gxymt hyl CeHanr‘P%low is get another example Bf GRE RN indeheibh.

‘0. 050 Water o M 19. d¥gight 3 sor bit of
(70% Agueous Sol usb@idm Fluoride g.s. 100% 1 Precipitatedssilica abrasive

offered by J er nm. odent-1 19 2 Pol yacryl cid pol yner
havi ng mass a%\//lerasgr% L@é&l’r‘% gﬁ 8 of about 4500 of ‘grogd by Rohm and
Haas EXAMPLE |V CBilma Dehtav Abrasigeher corrposi tion re’preé@nom ive of the

present invention Ng a: 42 - Wi gh§ 625 Sodium
Fl uori de Po%quﬁg Acid . 0 443 Strontium C;ﬂ oride 6[err]
1.200 Silica Dent &pdiag Sacgbarin 20. 0009F3yacrylic
Acid[err] Titanium D:oxlde 3. 000 Sodi um Sacchar pJ700
0.130 30 i tﬁg Di oxid _ S _ : 001‘500 -Fl avor
0.600 Carboxyhet h 2@ ul ose 0.600 °*
Carboxymethylcellulose 0.600
Sodium Lauroyl Sarcosinate 1.500 \J
Dye oo S 0.050 -
Water S : : 19.000

15 Sorbitol (70% -Aqueous Solution) S q.s. 100%
1 Precipitated silica abrasive offered by J.M. Huber Company as
Zeodent-119 _
2 Polyacrylic acid polymer having mass average molecular weight
20 of about 4500 offered by Rohm and Haas
. EXAMPLE 1V
Given below is another composition representative of the
present invention. '

Component ' - Weight % _
25 Sodium Fluoride 0.443 &/
 Strontium Chloride 6H,0 : 1.200
Silica Dental Abrasive _ 20.000
Polyacrylic Acid? 3.000
Sodium Saccharin _ ’ 0.130
30 Titanium Dioxide 0.100
Flavor : 0.600
. Carboxymethylcellulose - = 0.600
Cocoyl! Isethionate ' 2.000
Dye - L : 0.050
35 Water - K 19.000

Sorbitol (70% Aqueous Solution) 'q.s. 100%



Cocoyl |sethionate - 2. 000 Dye _
0. 050°35° Water co 19. 000 Sor bi t ol
(70% Aqueous Sol uti on) g.s. 100% - 12 - Precipitated silica
abrasive .offered by J.M Huber Conpany as Zeodent-1 19 2 Polyacrylic acid
pol ymerxfavi ng mass average nol ecul ar wei ght of about 4500 offered by Rohm
and Haas 5 Al of the above conposit+di2s-provide i nproved -
fluoride uptake by dental enanel. Simlar performance is obtained if the
polyacrylic acid is rRyscinitatedy sicat abrasiveyofferectiby poMimttuber Copwaypyers
havi ng a nol ecul ar »gjdipk-Pfg from about 1000 to about 1,200,000. Simlarly
strontium chloridenmay be replaced wth 10 another strontium salt such
as strontium acetatRolyaemgin iagif Irfly®@ee, havingnmass awenagel modecuar oweighin
hydroxi de or strontéfugbalt @90 o¥feredUBy i REhMPARK HAN3al ysis The ability of
conpositions of_ the preggntﬂj nyention to 15 . deliver enphanced fluorjde to
dental enanel whas neasufdd UsitE APIUR VFUPRPIHINE| RIP¥ IS LRI VeR Jflupride
di scs (4nmm di anet ergptaikec byodehesl enamelci t Sinitals peir Ferimagrceu il obtained if the
pol i shed- -renovi ng ' 40 f g | surface, | SCS.. \er
decalcified for 46 o'Hrgg'a’gﬁc [aé:lr'lgi Psl n}%ﬁ?&g?r%o art?t{l’%ﬁg ?'f’a’?ﬁ c%'g\aﬁ?ﬁymeﬁl gs
1.0 x 10 M dicanglymenehawving- a hmaieguiati preigiph ofiafrom DR} HW0Ute exboud
pH 4.5. The depth of Jgenadeer aldimfbirgn $RenBRR CHIBRR! Ymah?OBEY réBfacddS GRith
were placed in groups of four 4%"aper treatpent group. K At" the begi nni ng of
t he study, eacﬂ%trego)ﬂ‘ﬁgﬁf.gsrt& HORs St SYSPerffod SHANtBIR EEPLaIByr StROAtUM
grams of fresh, pariattdte, sistrontiumt egdlicylaté cdstrortitns ahydroxiddeorc Gtpdmtilm
agitation. The treats cgﬁ# groups were then exposed to 20m of an

appopri ate test so? HEPOR S or - one (1) m-nute, followed by a thorough
rinsing in deionized water. The one lueridetYptakesAnalysds f ol | oned by one 30

(1) hour soaking in therpgl iamikpt B8 cohpbsitfors | 6 Pl ebnggéme invention to

15 deliver enhanced fluoride to dental enamel was measured using an

in-vitro enamel disc method. _
Enamel discs (4mm diameter) were mounted in lucite rods,
" then grouhd and polished'-_-removing at least 40um of the enamel
surface. Discs were decalcified for 46 hours at 37°C in 8ml of
20 0.1M lactic acid plus 1.0 x 107*M  disodium-methane-
hydroxydiphosphonate (MHDP) adjusted to pH 4.5. The depth of
demineralization was approxii’nately 100um. The discs were placed

in groups of four (4) per treatment group.

- At the beginning of the study, each treatment group was
Y 25 suspended for one (1) hour in 15 grams of fresh, paraffin stim-
ulated, pooled human saliva under constant égitation. The treat-
ment g'rou'ps were then exposed to 20ml of an apbropriate test
solution for one (1) minute, followed by a thorough rinsing in
_deionizéd water. The one minute treatment was followed by one
30 (1) hour soaking in the saliva baths. This cyclic battern (one
minute treatment/th_orough- rinse/one hour saliva soak) was
repeated seven (7) times a day for four (lt)' days for a total of
'twenty-eight (28) treatments. Saliva baths were changed twice
daily. to maintain their freshness. At the end of each day, the
35 discs were thdroughly rinsed with deionized water and placed



m nute treatnment/thorough rinse/one hour saliva soak) was repeated seven
(7) tinmes a day for four (4) days for a total of twenty-eight (28) '
treatments. Saliva baths were changed twice daily to nmaintain their
freshness. At the end of each day, the 35 discs were thoroughly rinsed
wi t h dei oni zed water and pl aced - 13 - upydght in a noist at rmsphe\,v-,e
under refrigeration in order to mnimze any mcrobial growth. Followng
the 28th treatngprightPsi aeamyzeraetnbbph@wmrydéﬁ nw.q@’rbﬂodelu@nbz&& Vgt er
and anal yzed for f uorl de cont ﬁ%:“:f using a m crodrill biopsy technique.
In this techni que™XMiZE BNYeMYPI! BEWHHi amet er appr oxi mately 0. 45mm)
penetrates the surfacéobbwtﬁgﬂ the c28tndtrieatment, tq:édimebﬁsefetvé ttheroughly

d I d 0 T

Fecovered fnto a CER YIS o ERBRIAREP, Mefer s FRIDEES FO2CRURHERS Ehnisy

of 0.5M 10 JerrisingTe mmmdrdl bdesy 4ecihmqhede|lmn|tlzsdtmréquet e cardBigle of
a Ctrate-EDTA bytheh g6yl a'rﬁ'éier'dbspﬁ-gkﬂﬁé’t'ely}’ Q. Hﬂﬁmgl e E%técsof%éa%lr?’a%'e

Fl uoride analysis of this solution one using an uor i
| on-speci fic el ec®f GBG disssanddracisole thaibasesobdbs depinsselizediarea, in

calibrated for tt}ﬂsré’é@eloﬂ drﬁlﬁsﬂ'rﬁnaﬂ:sﬁlbe@d elrfame‘iaﬁﬁw - |s'5tr%E:b6ér+e‘aa|into
anal yses were donge us E%q tfﬂ dard .t: st f @g % gf gf oth
above descri bed p? o?f'é CARA R 1S vs'?lr ean'i o}‘? éYl? ¥ithn&iul,
pol yacrylic athd HEIQper Teubis ls\md;ieﬁbéaqufhdemnizeﬁl(vmpm thean}Ouloouf ta0
det ermine ‘'t he anog it A 2GR e | - e I 70
Pol yacrylic Acid 25 af% err.l]. F r#p Rl err? rg,?mg Jtotél a"%@% i qf)bﬂ{'} ake
(ug/[err]) 1100 analysis. 4f¢gor de anafysis of hlszgol_p;thn 11531 q!goo.lsmg an .
2200 3.0 Orion RUoPidet 18nS8peklfle electrode (Mdlddi 96 09 06) Sthat hasu
18.29 + 1.23 1100been appropSrQé)tely cahbrateg for the 11’7angg?<’e of tgese ‘analytical
15 samples.
' Statistical analyses were done usmg a standard t- test for
significance.
| Usmg the above described procedure, various strontium ion
concentratlons and polyacryllc acid polymer levels were used with

20 1100ppm F~ on to determine the amount of F~ taken up by the

enamel. Lt _
‘Treatment Solutions*
% Polyacrylic
Acid
25 F (ppm) SR++(ppm) MW 4500 F~ Uptake (ug/cmz) u
1100 4400 6.0 120,17 + 1.31
1100 2200 3.0 20.07 + 0.55
1100 1100 1.5 18,29 + 1,23
1100 500 0.680  17.93 + 0.52
30 1100 50 .068 16.70 + 1,86
1100 100 .136 15.84 + 0.77
1100 10 L0148 13,96 + 0.48
1100 -- -- 10,92 + 1,27

35 *Actual levels in test solutions were at } these levels. These
numbers represent the equivalents in whole “dentifrice before
dilution. |

%)



30 1100 50 . 068 16.70 + 1.86- 1100 100
. 1360 - 15.84 + 0.77 1100 .10, - . 014 13.96 + 0. 48
100 -- -- 10.92 + 1.27 35 *Act ual levels in
test solutions were at [err] these |levels. These nunbers represent the
equi vakents in whole dentifrice before dilution. CLAI M5

- 14 - An oral conposition conpristimg: (a) a safe and effective anount

~of a .pol yner g&tggt ed from-pol yacrylic achg polyners, copolynmers of acrylic
acid and m x t hereof; 5 (b) a safe and effective anmount of a

sol ubl e strontyum Al,-pa.-spua@pog&@‘ RomprRiRgd effect i ve anmount of a soluble
fluoride ion sour;:n? and ;g f%cptable carrler .. An oral conposition
according to d aimtdL @ r‘?"'(""a)ef thve dpountesf or RQ&Y’W‘T csedeqtedafitom
gnﬂoger sel ect Ied frolm E he gr oup consi sting of )Vbli‘i';y}"k:' Ca@@'hd%olymers e
ydr oxypropyl acryl ate, ,op acryl ate r OXypropy
met hacryl ate, acryl ani §op ah'd“% Pfj ge[‘ﬁg‘ﬂﬂfa"‘?g "Y"‘N\"er thereghiositi on
according 50 C ai m(bl. awhaaée nar(dh)efifective camaiatty lofca asoldbmo| strsritiamd idrs
present at a |level of” frﬁ 9 0003% to 13% by weight. 4. An oral
conposition according 0 'Caim 3 wherein the acceptable carrier Is a
toot hpaste. 5. An(elaR cofipoandi effestiver amogntooC ai selubitheflepridenhion
sol ubl e strontium iongs3gpé€eand Present at- a level of from 2 to 10,000

ppm[err] in the c? osition and/or when it is used. 6 An oral
conposi tion accord ‘Hg £9 2FARIARI&(AFERA. t he poly- acrylic acid pol ymer has

a mol ecul ar wep ght Aaf drabrecingsitivn accortingOto O0RIM71 whereiml(agoipasi tion
according to O ai mgpm eI} %ksgcr(\qu 4did and a monomer selected from the
'\/- group -consisting of methacrylic acid, 2- hydroxypropyl "
acrylate,  3-hydroxypropyl ~ acrylate, 3-hydroxypropyl
5 ' methacrylate, acrylamide and mixtures thereof.
| 3. An oral composition according to Claim 1 wherein (a) is a
polyacrylic acid polymer and is present at a level of from
0.0003% to 13% by weignt.
4, An oral composition according to Claim 3 wherein the
acceptable carrier is a toothpaste. _
5. An oral composition according to Claim & wherein the soluble
strontium ion source is present at a level of from 2 to
10,000 ppm sr't in the composition and/or when it is
used,
o 6. An oral composition according to Claim § wherein the poly-
-acrylic acid polymer has a molecular weight of from
1000 to 1,200,000, -
7. An oral composition according to Claim 6 which also contains
2 silica dental abrasive.
8. An oral composition according to Claim 7 wherein the soluble
' fluoride ion source is sodium fluoride present at a level
sufficient to give from 25 to - §000 ppm F in the
composition and/or when it is used.
9. An oral composition according to Claim 1 wherein the
acceptable carrier is a mouthwash, '
10. An oral composition according to Claim 1 wherein the

acceptable carrier is a topical dental gel.
* L & 5



silica dental abrgsive. 8. An oral corrp05|t|on according to C ai m 7 .
V\/nerel n the soluble fluoride Ion source is sodiumfluoride present at a
| evel sufficient to give from 25 to 5000 ppm [err] in the
conposition and/or when it is used. 9. An oral conposition _accordinrg to
Claim 1 wherein the acceptable carrier is a nouthwash. 10. An ora’P"
conposition according to Caim. ;kwherein the acceptable carrier is a
t opi cal dental gel. 11. An oral cqnposition according to Claim9 wherein
(a) is a polyacrylic acid polynmer and is present at a level of from0.03%
to 0.10% by weight. 12. An oral corrposition according to Caim1ll wherein

t he soluple stronti.um.ion rce I S ent  at evel from 2to
10, 000 pg#n‘ tﬂé'a(]:oﬁﬁg'fots i§0 G QJJéEcP whereyn o g

conposi tion gayoddi lagpbd.y_@carlyrhilﬂ agid epolynier saidble ptewengle i on source
5000 ppm [erBF o §eVRE° B8 £3onl DR, £ 6 Fo% by TeferEul 20 an oral
conposi t12n AncordilhgompoSiZiion adcording o Lhaim bl avhereimr is a
| ozenge or cpgry gg1d4¥Te strontium ion source is present at a
level from 2 to 10,000 ppm in the
composition and/or when it is used.
13. An oral composition according to Claim 12 wherein
the soluble fluoride ion source is sodium
fluoride present at a level sufficient to give W,
from 25 to 5000 ppm F~ in the '
composition and/or when it is used.
14. An oral composition according to Claim 1 wherein
the acceptablé car:iet is a lozenge or chewing
gum,
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