WO 2009/ 130319PCT/ EP2009/ 054993 Oral care conposition conprising dissolved
tin and fluoride This application clains the priorities of European
pat ent appbie@izosono.'s 08155126 and 09153802, the contemep2@biosdbsh are
hereby included in their entirety by reference. 5Field of the invention The
present invention relates to the field of oral care conpositions, in
particul ar nmouthrinses, and their use in treating or preventing erosive
tooth demi neralization in acidic nmedia, brought about by food acids or
endogeneous ac- | o ids such as gastric juice. There are three major
sources for _acids, which can cause tooth dem neraljzation. The first source
are the &uals cargycomposition comprising digsalyad tin andnflyeridens.
These acids are carboxylic acids derived fromthe carbohydrates of the food
debris that are netabolized by the oral bacteria. Such acids are rather
weak, but act Thors expénded iper icdds mon thise preetrh.t iflte ofedondrseur etar e t he

exogeneous food .acids 20 that ar resent jn .t foodstuffs thensel ves, in
parti cul &4 r?%prldiciagc,lofnr RS jSui 08335%&§ 6?&“5*&%]1%2‘%8&% ’S(S)Ehedrcloﬁﬁse,nr%r Olfﬁ sal ad
dr essi ngsshiBre drd @t 1S Ge ARRIeNdegeneRAUS catlidSsty bypardiGdne .

hydr ochl ori ¢ aci d-containing gastric juice, which may cone into contact
with the teeth upon vomting, such as 25 in bulima patients, or in reflux
di seage pati enqt;s.; gThese latter two, types of acids are rather strong but act
only tfor short—trmes onm the teeth—Tooth dem neralisation caused by the
latter two types of acids is ternmed "erosive tooth demi neralisation" and is
not related tq.cariogenic .oral hbhacteria. 2009/ 130319PCT/ EP2009/ 054993 -
2 - Since aci d-CoRt: %r%nrjfg l?éffep&ﬁoﬁ]kstel%ﬁgs\elﬁoo%%ﬁ ]afBlreﬁgi g popul &Fity anong
consuner $dnpddie ipasd, tinmedihe ekl emah Artresi wd aold :demeanearal i sation
by food acids has becone nore acute, and a marked percentage of the overall
popul at i ¢1F Sas- 1815 G\a dPaRy SAftFIN 196 ® By S thoogimidearing rad 14y rdber  of
(mainly f - i_ent ject i ma.; Erasi t 0ot _

dem ner alaﬁs%l%ﬁr%?%aﬁelblsfgyggmtso%@ﬁ?ﬁ éjrr‘}geﬁ%;élc; igrcg\?esjrzsoi(}gle\eﬁ%gﬁ%q} s Tot” not i ced
by the afifdd ctuedh subjoectt fiar jguidee a | ong tine. The pathol ogi cal condition
is thus often only diagnosed 10 at a |ate stage, when it is already beyond
treatment or cure. Prior art It has been known for a long tine that
fluoride ion, Imesuchras tihrachaafjormsofursed worf laddrisge whitcanmaws f 1 uori de,
sodi um hexaf | uor ophosphate or. .am ne fl u%% %e,, i s beneficial in preventing

tooth defd¥eralioCdty Gt Frese Ao tes TG GHRYHASy SddnithiSs tered in the
form,gf ofale Gare) MPAUGHSRUGR: a3 41095hRasties r dentRlo P&y als Mty nses.
In view of 20 the toxicity of fluoride at higher |levels the total fluoride
concent r &dick® iareorcarbeand ipr eductss dey kigst Tosinowhe topgitedlydrevels off 1500
ppm The ld cant, of .th resent application. narketed at . 25.the tine of
filing oft%feﬁefloﬁﬁgre%trfsa%%tca rieorI{l#gbt%lszeaOB&yi ctg][el (SjnragL rlr)gucttﬁrrilr?s'e

(meri dol @uctcartiaigniang trhe sy Redyydartd ladar ifde GAR—INIRd meari oo wit
corresponding to 125 ppm fluoride and stannous fluoride in an anount al so
correspoﬁ&ien q@&hrzéfh&prﬁqqmi%rcwr?omwww@m GSAF3 - 3 -
It is,knqun d hate &.concentinatied aqueys, 5ol Yion (11Q% by yweighti). af; »
stannous fluoride, when it acts for prolonged tine in vitro on dental
enanel , produtes san fimsidl ghlieasr eqi pirt atre idn dilkd exvdimelr ifndund dwo ilve

Sn3F3PO4sd%g:f%réggynégfﬂThe third source are endogeneous acids, in

particular hydrochloric acid-containing gastric juice, which
may come into contact with the teeth upon vomiting, such as
25 1n bulimia patients, or in reflux disease patients. These
latter two types of acids are rather strong but act only for
short times on the teeth. Tooth demineralisation caused by
the latter two types of acids is termed "erosive tooth demin-

eralisation”™ and is not related to cariogenic oral bacteria.



516, p. 241ff, 1971). In a Ph.D. thesis by Anne Schurmann "Effekte
unterschiedlich dosierter |okaler Fluoridapplikationen auf die erosive
Dem ner alweabesoozon humanem Dentin in situ” at the 10 PCT/EP2009/054993

Just us-Li ebig-Universitdt in G essen, Gernmany (2004) three oral care
products marketed by the applicant of the instant application were tested
for their efficacy agai nst erosive tootth dem neralisation by citric acid,
nanely a) meridol (r) toothpaste, containing OLAFLUR i n an anpunt
correspordint@ ta@itb 30 Hapmid ueritde iand starneus) dyldddrd de dim@mpopmunt
correspondi n%ﬁft o0 1050 ppm fluoride; b) the above nentioned neridol (r)

nmout hri ns d 3Pl FNEYFE eé ot éiarﬁtndiﬂﬂ_eAliLhﬂ?Hrr?k&r?Harﬁﬁurﬂro‘
cor r espondigg R 2000 AR AL A e AN, SOiHDAIHONIAe Jdb A Grpnt
corresponding to 10000 ppm fl uori de, no 20 stannous salts. Tested were
t he toot lypasts ai)rtd tahetaddusbi @coumHitratd arf ajeb)ovanch itthedonilpite. coondsi nat i on

a)+b)+c). It was r.vgd&it hat the efflca&y agai nst, erosi ye toath

demi nér ali¥A507 Iaﬂ &8 For ) T8 d misHatd o "8)%b)°to tri- ple
conbi nat i @fx i1 glb)f'e@&a:le\/)hlp%f’tl\e@ﬁ:satelﬂé Ruted 40 dhedinmi2d Geasiveg anounts
of adm ni stered fluoride US 5,004,597 A discloses in its exanples

oral car &QBApEANITGS Id6miriiosi ng PRsYld SriRgh CrO0® Prrgstiahngusviesrss,ble
fluoride Q% t. of- gl.ycerol C t.i.an this
publi cati gln%dweaslr)gl%gevm Cko%?‘a \3534 %21 fl%ufofg‘l c‘fgaeeqodg V\é:%t % %Jult% w1y %f
2009/ 130319eCT/TER? @RI/MI84393 1 4:ondmildmt1@ndﬂﬁhsf @Iftierreairil@g ddragoreeeent i ng
erosive tooth dem nerali satq on., . lgg, % e abogve nentioned
printd Bibld dationd&eamdiHed & He 190§ es‘/tO de Peaiton” & 4he
di scl osed sol uti ons. In EP O 026 539 A it was observed that am ne
hydro-fl uorides, when fornul ated together with stannous fluoride in oral
care conpositi dadsosuelrtas a nout hrinse, stabilizes stan- 10 nous ions
agai nst oxidation and precipitation. Some of its exanples were oral care
formul ations with nore than 1000 ppm stannous ion. This publication did,
however, not extam'hrae tohenef]&neﬁtns f@fr iat 9 ctTEAsict ithrs @ uerdsieve cngot h
dem ner aI i sation. Dent. Res. 50/3, p. 531ff (1971) t he
ef fi dacy S9F0.aMm ) ﬁ%r‘f&ﬁ“ quu&qddémédﬁ]ﬁ’tqrdﬁ? cg&rar%‘%o&ogndﬁlh@ ti¢'Sabout 1180
ppm st anmdnpweaew&%fp@f@h\éeeemmﬁeﬂﬂa@al@ itd op Lausad by
acetic acid / acetate buffer of pH 4.0 was 20 tested, also after aging up
to 21 days) ramdealtsmd riqurtes elvgd nofr alhes adompl .exitegcademtoy iglggcermsl  or
tartaric acid. |It. vvas ound that afteQn 2]f darys Storage the st.annous

3

tomari minister .care
f1 uori de 61 Uti%n 870 aini ng one of se TWb corrpl exing a ent s’ was | ess

active i nupreenticigreiesicss enrarkll demnerahisatianddan trhe izl sal ution
cont ai ni ng stannous fluoride al one. In a recent publication (Carl es

Res. 242, i cizgoo@)t dtlamiods Gl ridde s S ion (815 P thdtwr i3

content) and.stannaus, filuoride Saldit,on (809 pPRIAL ale 1t accr:rypeﬂtta)l were 30
tested in vitro for the treatnent of erosive tooth dem neralisation by
citric adiedelAfdferl 58It rpem.aci d erosi on and sub- WO

2009/ 130319PCT/ EP2009/ 054993 - 5 - sequent stannous fluoride treatnment the
teeth sanples seened even nore mneralised than before the erosion test

(see its figurenl) apphe cassay ff 0heeiAsiseh tWapp INQWeVRh, Y K&ty at _
measurenents; the absorption reduction caused by tooth dem ner- 5 alisation

was c?érrpetrli?atteél@pa)rft |fdﬂtlylg o éven LoV o erPatied t sy thive Gitserrg 11—
absor pti on  of traces It@? degosmed ontg teeth, thu cau5| ng

stannous .S
an error 997 tHe “app g‘rﬁ Y& S A sat ) on &f Fi tALT est %u?@h%?n]%% since
this study was dd otiAET@R it dird afit@ur&o&%ﬁ%rs dhetiinf lience font *IQu%aJ Ivary
pd- 10 licle present in vivo on the teeth on the efficacy o the t est
sol uti Ongrlaﬂfeapygﬂed;tannous fluoride in an amount also corresponding to
125 ppm fluoride.
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The present application seeks to provide novel oral care conpositions with
i nproved efficacy in the treatnment or 15 prevention of erosive tooth

deni ner alweabemisoxiaused by food aci ds or endogeneous acipds/Epoeb/os®9gastric
juice and which is stable upon prolonged storage. Summary of the invention
The object set is achieved by an oral care conposition conprising a liquid
phase containing 30%to 90% preferabl y 30%to 80% by wei ght, based on the
| i qui d phase, of water; dissolved tin; 200 to 2000 ppm fl uoride ions, based
on the oral conposist ikeRwnartha® tao c@&%@lﬁt)tr\&&ie@hfa,qulé@%@;d son utthenor@loscare 25

conposition, of a C(3_5) sugar alcoho characterised in that the cont ent
of di ssoled it smE istaReus quive &H;f?se Wherg f @ifstts 50 Al eser abl y
at | east Q00 .ppm; dased, ondiha compesl t ianadhal 60 sanlepn

preferably 75 ol % or nmore of the conteént of |ssolved tin [Sn is in the

f or mal oledatartet icon tSteatemanid], fanchd Hat deheredaposi (i scofrals és cdn
organi c d _an nitén?déations of the formula (1): WO

2009/ 130 1 PET/ 054993 - 6 - R NHI R-[(CH2),-NH Ro],-R (I) wherein R

is a saturated or unsaturated straight-chain hydrocarbon residue of 10 to
20 carbon atons, v is an integer fromO to 1, uis an integer from2 to 3

and R' Rh and R éré’hr R $h@spEn BenBinyes SICEErad oy & r%fﬁ)?dﬂtt?gélﬁlté?ﬁd
- CH2CH2Od. lqrcr %’ﬂ%‘}g! L5 Qfe £ @%&%rﬂhda%%rﬁ KEATROR fo IQF gf;@ as in the

dependent ¢ ar ns. escription e Invention The oral
care conmsnstum@enfntetrahmaﬂ:ntqmmmrtﬁmamem IDeguuiiich phrase.tuBy &t itqud d" is
understoad in the cantext of the present application th t 'gﬂ] hase

desi dhat &S TG d BHOUVE e T 1dy RS Sirs G55 Yat 4986 t ature of

not 15 er%lt han 1000 g1ka s %arﬂ&éd G C{tﬁh%ﬁﬂﬁaﬁftefcﬁj abley iatsteast
partially aqueous. Accordingly, the liquid phase may preferably conprise

about 30 moreo%rerrﬁre@tmdeff@rramrgﬁlab@ﬁflmyt @g@ucstﬂt 80%by’ nei ght
based on the. ligui.d phase, of te Apossrbecoiﬁzl i s etI?noI in
amount s P38 ARV BRHYE™ t?yltvﬁét Gt e“ﬁ qicd Phase.

The termifjgselmed tdd?ttdfnl'r%t ended Jro ieNGRMERUA! |cd QG R iMeN-doni ¢
tin species in the formal oxidation states +l| and/or +I'V and being

di ssobveddith prive filivpuiidieplrase. St@(amuszilmoe@d@f iguch diresoltvediar speci es
are hydrated Qu ns, stannaous, hydr.o sol u i.oni c, or nonronrc
conpl exe% fnOtS n%n%ou:ldésg)d/p& sf?élr?rﬁlger o%)g XChteh atbne edrl%“ssgtl\?eltdeo et 0 sugar

al cohol  apd/@rmdhen Anh OR) Ca.ONE HOAT fe KBSkt B@n@b%ﬁ%/&;edL@FQ@RI ¢nacid as
| i gands, and ionic hydroxo conpl exes 30 of stannous and/or stannic ions.

Pr ef er ablan 6@omyl Wecorr nemrendmrce tpr efSdratyioyn 75 uvsl i%<ora b e dofurnt He usont ent

of dissolved tin [Sn] is.tin.in the tion ate .+ 1. . WO

2006) 13031 6P ERB008F o6y r o e ditd o TEARL e ek Hiar ol shon

i s i nbendedireeNeRPass eldt aplydndrine alceahglastw td) , atth@t alowgdrdon at om
nunber n of 3 to 5 and a nolecular forrmula of C , H(2, 2)0,. Preferably t hese

5 sugar &CBHAIES idre eyl |a@daﬁé1%r¥l¥rléﬂ@n§d>mb€>@a@‘ﬁﬁtoéé P VRE )0 F 5 3sugar
al cohol %rbeseql MCLNO h\ét 'Hff‘b@acyt it Ql, e"%roastl'vtemtoc?otl S'ofe‘?rtmﬂé}%f il.bitol.

Mor e preferre are acyc I ¢ unbranche Co H sugar al coh suc
gl ycer ol ,sagriyrhriirtcole sarea! tthrogi taol tcantbybdret icculbamiat ipmefagriad tics tgliycer ol .

Anore io preferred range of .co ten for the iss | ved 3 sugar al cohol
is 25% t & A5%BY Wi ght] Basdd Gt ¢ <t & etrclgr’rﬁc?- g%HcSKZ? the C(3_5)
sugarssal cokelsiing; preferablor (Hoﬁﬁ@h\é@t@ﬂd@ tﬂtedﬂiqw d phase.

US 5,004,597 A discloses in its examples oral care com-
positions comprising more than 1000 ppm stannous ions, fluo-
ride and about 10 % by weight of glycerol. The compositions

30 of this publication were devoid of amine fluoride and were



15The organic acid is preferably a carboxylic acid. It is preferably
dissolved in the |liquid phase of the conposition. The term "di ssol ved"

i npl i es hwoeotdngbswbhe aci d be di ssolved either as the fpeg/meidosmas a
pharmaceutically acceptable salt of its anionic conjugate base (whichever
may be the 20 case) in the liquid phase of physiologically acceptable pH
Pref erred subgroups of organic acids -arde edible di- or tricarboxylic acids
with 4 to 6 carbon atons including the carboxyl ate carbon atons, such as
succi ni ¢c,ndraritradgieCiflor G ramliing Jdrumatdve naith ad it vac itdsit ordeadin e

a- hydroxy C(2_ 25 (3)carboxylic acids such as glycolic, lactic, citric,
tartaric S lgisedenihc acids. If the organic acid is dissolved in the form of
a pharmaceutically acceptable salt then the counter cation may be a netal
cation, such as froman al kaline netal (such as sodium or potassium, from
an earth al kal Noaenetfalth30 ot asnragnesi pmiortedalociodmcataonfsr @mazi-nc.  As
an al terna- 2%09/1_ 0319P /EPZO%Q?/ 054993 - 8 - tive the counter cation
may bé ar UM T 61 ofS THE Wb R F o £ 15 The Cohtént® D t he
organi ¢ agighd.s preferably in the 5 range of 0.01 to 10% by wei ght,
preferably 0.05 to 3% by wei ght, based on the conposition, whereby the
upper limt may be given by the solubility of its conjugate base salt in
the |iquid phas ysi ol ogi cal e T I ent of
organi ¢ aci ds n%q%%p@e(tﬁeér)mﬁ)%%fb%ﬁ/a@%%i%lgé%@%&k%n%ﬂeﬁ%%%ih Cg{gof t he
oral car & loompasd,i ometro faboutl gud D, t ogpettatact ivigHt e sfmeer sorfgamirc deciids wit h
an organi c sol vent such as .ether, and anal ysing .the extract .by cal i brated
GC usi ng THe S CIFHS d&ivaes! 6f° thdCAds " SBMmré ably* it he
cont @t Qfoud ssRlyvedidinyd IUiddt itdhe didwEphase disd .n dhe range of 1000
ppmto 3000 ppm even nore preferably in the range of 1300 ppmto 2500 ppm
still evexamprle prefsr f3al i%%éqran@@tdfonﬁwtgpmqr@ XG0 gm0 @mi nost
pref erably i e .rang f t 100 ed t ition.
The tot al“%ca(?n oynét 16)?1 'di%glg()ﬁ ép%%qlﬁc%t%o% B]fe{%c}]ethg}%r%%ﬂegfd &%Qnge@%-mﬁgl? e

f | uor escerfte qtsee fexamlenkd)si thhe scant ento sdfvaditssalhv etbntiine ral itdze- f or mal
oxidation state +I1 nmay be determ ned potentionetrically (see exanple 14).
The di ssdihWéd tin may preferably be derived froma pharmaceu- 25 tically
acceptabl e stannic ion salt added to the oral care fornulation. Exanples
are stannous chloride, stannous fluo- ride, stannous hydroxi de, stannous
sul fate, wth dnannodendhl &eisde Heing Ppr ef2difed1971) theTkd fdomsivnatii on of
di ssol ved, ti.n. speci es, of i_.ch, sa re rather acidic,. and t

phar rraceg)t'idclal]\ffecé’jcn@edﬁtsaﬁﬁleu sra@}e osfrgﬁllﬁel O&rsga(%ocrracﬁpg),ndv]\ﬁl%cgaol }s‘lj%roa er

basi c, may g elgth igt drhieu WD 200 HGE3IIEIRCHERZORH D493 mi P ralliistid d phase

of the oral conposition a pH range y’ui ch is physiologically acceptable for
an oral ddr® SEMFES C% R C<u¢h %5 G vpirdcaiaF abbdit ey, 0% ot A%,

pref efablye about A0, 1.61@Rouly 1% 0.u L AT ef8/ablan akaul, 4.3 4,0 abowt 4. 6.

If neces- 5 sary the pH of the oral care conposition may be adjusted to the
desired vd udeby cagdiang raciadsrguc ly lassehydr oohltoriteraci dcior. Bdsergssuch as

sodi um hydr oxj .. The fluaride content of .the oral care caonpositions is 10
£ om 200 A5 Sba AR Bds el S ie KOs T B ar Lo T Mg T o 3000
ppm Pr efiarablap g filndordrnde ds thessolived domdiRe ilnouod ihase ofl dde
conposition. The fluoride content of the oral care conposition may be

det er i né¢F Poterit] GRATIETCAINY WSSy ea FIawsT dEsaIsectliive elactiiode (isee
exanpl,e Js@l-ut]i%nT:&%rft!a Qfiirde JmBy, e, added, Ly d ;}Gio‘?fe@' care conposition in

the formof any fluori ge i on source custonmarily enployed in oral care

conpositions, e.g. as stannous fluoride and/or sodium fluoride and/or as

above nenti one& am ne fluoride. ng pr.ef erred odi nent _of gto_lbr%)oral
[

. 20l.n o
care conposi - tiofs "6f tteH ér?ta;%&ﬁnt H&2dafitent Sof *FI'uéFi-dé Ti’en ppm
based on dihe RMPesiltldAnie [dFolutiich | B1thegranag Of Q.n/YcBhlent) and

stannous fluoride solution (809 ppm total tin content) were
30 tested in vitro for the treatment of erosive tooth deminer-

alisation by citric acid. After citric acid erosion and sub-



[F]0.40[ Sn], nore preferably 0.60[ Sn][FI]0.40[Sn], wherein [Sn] has the
above neaning. In another preferred em 25 bodinent the content of fluoride
ions in pponoasesioon the conposition, [F-], is in the pramge2ab/054993
0.30[Sn][F-] 0.20[Sn], provided that the content of dissolved tin, [Sn], as
descri bed above, is then in the range of 1900 to 2200 ppmor in the range
of 1000 to 1400 ppm preferably 1050 -t & 1250 30 ppm based on the
conposition. In all these preferred enbodi ments, preferably 80 nol H or
nmore, or swgrrid0 gWind ars Mine,r i A0 2RAHTEI3 EIRCTHIERZ0 M RE439F cenld - of
the content of dissolved tin [Sn] is in the formal oxidation state +l1. In
al | thesé&Vreferced iawsodi $HahedorRsositg G 958 Pr éfSertabisEea 1t

mout hr i nsg.g,the ;gnmenidm.cati ans of Jgila L | h At der ied Frgmm. o s-
corresponding am nes which contain one or two basic nitrogen atons and

whi ch ar errcorrdrs;ed hteo atihse rgrmmomi uradeatt ioms afudfenr iy & dth Blemaddimg an
anount of .an acid which is acceptable i.n_an oral care conposition, such as
hydr o&hl 6ri*¢2 ydr SRS LIGTR S Ea HohiSE " it Ta&i® &Y HUeEn e Hd& s,
pref er ably, 1 idiQeIH O o thysd off Harde AG fdSt and U sia 1L Ry
hydrofluoric acid, in which |atter case the acid addition salts are known
as "ani ne IEdrefiudEedés” s &RUe T FOY ISgEST. 1TThé NCo @Rt <ot &/pfoiium
cations i r.ef er.abl y. 4 n f m £ 00Q - on t he
conposiﬂ%%ﬁaﬁﬁigggébﬂf% {?%%% %%ﬁ%%%%ﬁ%éﬁii%#E%%SQF%EEﬁéﬁfﬁgmépg

di ssol vedriitrd,he d idjui chqrhase sofdetrthec heonpddivdrare cfhehdetserlmveaty grelof t he

content of, amoni um cations of fornmula (1) ma e done over their
cort diporkiond FredSith e Basts ol CAr AThd TPerdoe Sasd TRETC (see
exanpl es & @and110i0n20 analysed.l n the amoni um cations of fornmula (I) the

resi due R can have even or odd-nunbered chain |length. Preferably the carbon
atom of R which is connected to the nitrogen atomof fornula (I) forns a

nmet hyl ene group.. Resi R [ : ven-n : in | th are
pref orrod wi Ch TEoETE Ly pRy I oN SaeieptSbEEEey e Fds Figs mmy be
sat ur at edaare mgos idii-orer wially ungataireat ed £ ipreefyeriabloh arane-dursatturcat ed
Exanpl es of saturated hydraocarbon residues having an even-nunbered chain
| engt’h ared STEEACTd e EAC SHYEUrAED AT AA SBOMHY ISSTAASS Mexiaety |
(cetyl, %&méﬂﬁe&ﬁﬁﬁﬁﬂs%&%ﬁﬂ&ﬂ%@?&%ﬁ@%uﬁ%ﬁﬂ&%&khis
unsat urated resi dues having an even-nunbered chain I'ength are
9- ci s- octsddéden-upon qrolleylded WO 2ERY-130319PCT/ EP2009/ 054993
9-trans-octadecen-1-yl (elaidyl), cis,cis-9,12-octadecadi enl-yl (linolyl),
cis,cis,cis-9,12,15-octadecatrien-1-yl (linolenyl) or 9-cis-eicosaen-1-yl
(gadol yl'). Prefseniedyaog even-inwaberieth C(162C)al kyl or even-nunbered C(-;
,)al kenyl. More 5 preferred are those cations of fornmula (1) wherein Ris
Cl bal kyl or Cmral kenyl, and nost preferred wherein Ris 9-cisoctadecen-1-yl
(ol eyh) . THhe pejddaddit ion salits, ek ened ahove, ot ANING itdie L -ammoni um
cations of fornula (1) may be preparéd in all instances by reacting the
cor r espordiirg ror ee laminel lpdse SRR ta (1042 )30k NRb]W-R, pwiedrssialb lal 130synbol s
have the sane nmeanin inclaiml, with the appropriate acid in one
equi val ent’, rgg)rﬁn%yi é“h%%%lscrmrbgst ar? orté e dui Ve a(ssuCr?%asWa%e(fS é%Lﬁ val ent)
15 hydr onjcuraeeert ikgsion onitdy ogan aiemMresarie iinvrid)e Hawel am nedase.l | f the
free amne base is a pure conpound, the nunber of basic nitrogen atons is
cl ear fr &S Sthdfot @l ¥ smila. O eHE MM e spas € $heh ICATL m xture
of ¢ o] : th r of i C. i en t i ned by
- 20t rat o or A oarpl e or SUSRT S i R Ur e TR porchy i Te acig in
gl aci al adet icoracnd usi iy s oglvass telrectdrdde.n the lidrhel prear atd et of the
free am ne bas t hensel ves is hriefly described in the foll owi ng sections
i) to ii&ﬁa%%%%o PRI, O §Re 1l Yo gde te%ﬁ&%fﬁmhn@Q§e f”hﬁﬁ%wdrogen
t he am neRase iits o3l ;MA@ datiy amendrd\H rashereiin, Rhas itthe meaniang of
claim1. 30ii) In the case where v is 0 and at |east one of Ft, and

of the content of dissolved tin [Sn] is in the formal oxida-

30 tion state +II; and that the composition comprises an organic

acid and ammonium cations of the formula (I):



R, is -CH2CH2OH the am ne may be obtai ned by hydroxyethylation of a fatty
amine RRNH2, with R as defined inclaiml1l, with WO

2009/ 130346RP@N/1BRPAO09/ 054993 - 12 - one equi val ent et hylpemEpreniodssoonvhi ch
gives the amines with R as Hand Ft, as -CH2CH2OH, or with two equival ents
of ethyl ene oxide, which gives the amines wwith R, R as -CH2CH2OH. 5iii)
In the case where v is 1 and uis 2 or @-they may be prepared by acyl ation
of ethyl ene di ami ne or propyl ene dian ne, respectively, with an acyl

chl oride R -00CR-nhRch] gives-Rirstl,yranides B1-CONR -[(CH2),-NR 1, -R
with Ba, Rh and Rs as hydrogen. Reaction of the non-acyl ated nitrogen atom
of |0 théSELfith Fone @qlﬁ%r@rﬁedet%lwtd%a&@dgﬁﬁé?%%@‘%ﬁﬂébﬁbf g

am des Wil hiBa, R0 ag nydragen ang Rao.a8 . CReEL0G [or M tih dawn equiyal ent s
of ethyl ene oxide the corresponding amdes wth R as hydrogen and Rh, Rs
as - CHCH2Q@H. 1To U urd ker nortedent rioguce Ro, ZasindCH2CHROH ahyR ofartechese ami des

may be 15 reacted.at the amde nitrogen (the one i.ng. R _copnected to it)
W Br oRSSEIIRIE i THE TSSOl G ST O DaSih bHOR ne? 2 e

opt i onal lefisMdimebaforghand pretiecden inddie thym Anexys groups Wwd-h

di hydropyran. Any of the am des so obtained may then be reduced to the

cor r esporfigdmAdé Wis-h 20 |ithi um al uni ni um hydride, optionally with

bef orehand protection of any present hydroxyls w th dihydropyran, to obtain
amnes R-CH2-NR -[(CH2)-1-NRI-]v-R" wherein R-CH2 is now equal to R of
claiml. If afDertailedacylsatrign isthep ft hbhesdindemedoini on sequence i s inverted
(i.e. first alkylation at the am de 25 nitrogen with 1-bronoethanol/t-BuCK,
t hen *feaction with one equival ent of ethyl ene oxide), and then the
reduction w th et Rirym alawd RickpRYArLicte ios Rekf anvRet ither dhe jamane bases
with Ra, Rh as -CH2CH2COH and R, as hydrogen are accessible. As already

st at ed t He camfbminafccatiyor's icfuifcdy mi ander ssrc® host threefcammaisist @ddédiet o t he

oral care ¢ Siti .am ydrof | warijdes. .T j Y. f]uoride
where R i%sreg{&oc- atlof?qﬁ%alg%necr%r?&lgy (pgil%eéﬁ %Ses¢%rh;%t%@an%% g'l ?Ldare hydr ogen
i s known sihiddrd thierd nt eryiraiiienali sworsipyoprd etcany teatpe roft RDECHAFIIR.  The
am ne hydrofluogrides where v is 0, R, and R are.- CH2CH2OH and R is

oct adécy MG oGt dddlde PR y§ - af8khoWH -5 PPBATL hE BxahBFesisr 2 98/ 22427
A. The | a &-+af; 1ty i S - ot [ natd

non- pr opr iteteat%g:r yéné:qrrg o&%%%@ﬂué%@%{%qﬁé fﬁm%orliqﬁjl%gr%%? imsayl, uis
3, and RPmRIcamd1Re came-iGR GHROH i3 kriowshevderd tthe niontee mvatficorsdlly
nonproprietary name of . O AFLUR ,OLAFLUR CTAFLUR and XI.DE-. 10,CAFLUR are
the part ia(;%tﬂué:r I%}J %?Cé’f &ed ;8% onebyh%frlgfhltugr%lacfees?{,_ “ai gthr?os g urlé%&hraestff’i S
OLAFLUR. ofheraareal. @ane seanmiesidd-ers vaayt alss @ wenprli,se rehinorirdes iaans,
preferably as dissolved ions in the liquid phase. A 15 preferred range of
t he @Al orfivdhe Eritermt® [(C1-4°9 PYppiRiPdsePaHTd & Coifpdsitiich PhidSS n t he
range 0.65[Sn][Cl] 0.55[Sn], preferably in the range 0.62[Sn][C ]0.56[Sn],
and nost preferably is about 0.60[Sn]. The chloride content nmay be

det ermi ned by Fokernsirongidiise dtliviedattiion (isee nexamelde t20 et®pomphlse ehllori de
may be added for exanpl e .as sodi um chl or.i dedH?cag Ci um chl.%j de or Sstannous
chi ori de,"SHt%h Thé Tartey iy Prérer éd. “Tive ‘G ¢ Spdsi tiBhS 6 he

i nventionmar erpr/eferanl y\un2b ndeve diiefs cerperin meaningniikbtoHhey. eonmpiH se
preferably | ess than 0.05% by weight, nore preferably |less than 0.001% by
wei giee, 5§§ﬁﬁcﬁhfﬁﬁ%1é%Wﬁﬁ%ﬁWqQNilQﬁSRﬁﬂﬁﬁﬁ.are hydrated stannous

ions, stannous hydroxide, soluble ionic or nonionic complexes

of stannous and/or stannic ions with the dissolved C-s)
sugar alcohol and/or the anionic conjugate base of the dis-
solved organic acid as ligands, and ionic hydroxo complexes
30 of stannous and/or stannic ions. Preferably 60 mol% or more,
more preferably 75 mol% or more of the content of dissolved

tin [Sn] 1s tin in the formal oxidation state +II.



WO 2009/ 130319PCT/ EP2009/ 054993 - 14 - negative charges brought about by

all anions present is equal to the sumof all cations present. The
oral carewoaoposgiiibon of the invention may be any 5 suclkchmpoabasioeon, e.g.
a toot hpaste, dental gel, nouthrinse and so on. The conpositions of

t he invention, when they are nouthrinses, are clear solutions essentially,
preferably conpletely free of suspended or sedi nented solids or from
turbidity. The conpositions of the invention, in particular in the
formof nouthrinses, are efficacious in the treatnment or pre- 15 vention,
particularly the prevention of erosive tooth dem neralisation caused by

food acids (i.d&PCadifd® ofigirnatiry fHomTobds)S o™ By &t dgerutd et s such
as gastrig jj Yoen A1 d 2ad A 1ds yahe Lansideredddy therfonkexd: of Jhe
present application in particular phosphoric, acetic, propionic, ben-
20zoi ¢, cardyori gnceia mac,eawelarc,fooxadliec,0f detliey2) Pyr URT€fesaety ciim g5

tartaric, tannic, caffeotannic, .ascorbjc, .gluconigc, glucuronic and glucaric
aci de® pEHIA, TYETRYEd 0 FUT dioxide. W LTS R ETdeP [ Cdny Sal t
thereof still cenaidideghal 4easdlpnerdhydrogeihatem whilkheisod) ssegtable to

at least 25 50 nol % in aqueous sol ution at aeéprqH teg)i cal for human saliva
(i.e. a pHtadout2ys.i¢tlo saksbuti gL - Planis aed™s @4 derstidsd vas f ood

acids su i ith i rst ue 3 (s - sphoric
and citr i%tc}aglg!lh%s%, \@Hffd? %%%géu??ét}?hell oXi %Lgé%na a(go%ér%?%l hc%l%%ht,ﬁglrl%?gr whi ch
can act asidachelmatiiteg ,3@ind gaends. dfudrardal ginefidrors! (Isuch vasddact iZcmdr@ tari ¢,

citric, malic and am no acids) and/or which form./| ow soluble calciumsalts
(sucHoas FHAIE S A0 & i PAoSp G ¢ e O et fy- Suddt
2009/ 130319RGT/{EP2009/054893 1y 1 i, 0w s@liblre 16/l ¢jum $aldes'c i -
understood in the present application calciumsalts with a solubility of
| ess t harpi®iprg /ThEO® (ms) welt @3 r of L gl 7l atreedbeedtlY edvpesat ve@ and
pressuret%%d |at u%l% I%%a% rtial pressure of carbon dioxide. 5 Furt her
optional conponents in all types of oral care conposition of the invention
may be for instance: Flavourings and cooling flavours, such as counarin,
10 vanillin, ethereal oils (such as peppernmint oil, spearmnt oil, aniseed
oi |, Yenthol, dR& REITEH CirCrds 16i Bfeér%réibﬁéfr S SSERCEY liSuchids dppie,
eucal ypt lfﬁfe%rer%@ﬁg)' 9 inds ASRLNCE) -th@”‘_@%%{xfi'cﬁ%@é“%’% My bepyesent,dn 0%to
0.5% preferably 0.03%to 0.3% by wei ght, based on the oral care
conposi tildye tE3m Swestsererssl” iimodaas dfrer taat fiihg @lcishvist shierso Isigsh as
saccharin i Ceq_”s%lsf rﬂe r}eroetea%] i%ycolrargast % Orhasrlflncrcaélu Sl%a rlat l‘cljrca‘le table
hi gh-intensity sweet eners such ‘as t Rauratt i, Stevi osi de “or gci cyrrhizin; or
sugar al eehd  diifderentorfiromdlieidG(t?d Ha ssugah ialheekol masueie anesorbitol,
xylitol, maltitol or 20 mannitol. These may be present in anpunts of 0% to
0. 29%2°pr éFéredblly? -NF05%F 0 0 PIRaIsy AleiRfhits T PWased adnt 1 Fe SEoHsésia iRdh.
Ant i bact el s Al Qi IRSES VA Ioiemn SUcl i3, chlorherd ne- td ghasan,
guat er nary anmmoni um conpounds (such as 25 benzal koni um chl ori de) or
par abens desiicix vds aretciyds ori ghr dpydo parcabdr)n atlvensanmuntudofmaantharicerobi al
agent in.the _oral care conposition.is typically fromO t.o abaut .0.5%

I on.

or ef er ablR 70105 ¢ &0 1% By Wei‘gh"Thaed it HE ordl’ CAr'e ‘coposi T

Enul si fiers  0r sQhuliild S8I8.adT8: ¥ dit SONIeCld 0N 3¢ Wit ARpvenent i oned
flavourings and/or antibacterials, which often are of I'ow solubility in
aquecss necheboxbipl®sidd swuch ®sulbydokirs, atecheut ral tsic f atdamisi€ such
as p0|y_or gluconic acids. If the organic acid is dissolved in the
form of a pharmaceutically acceptable salt then the counter
cation may be a metal cation, such as from an alkaline metal
(such as sodium or potassium), from an earth alkaline metal

30 (such as magnesium or calcium), or from zinc. As an alterna-



WO 2009/ 130319PCT/ EP2009/ 054993 - 16 - oxyet hyl ene hydrogenated castor oi

or fatty acids of sugars), anionic surfactants (such as sodiuml auryl

sul f at e) ,woabewnBdziosur f actants (such as the amoni um caticonEp2@b/ofmosul a
(1)) or zwitterionic surfactants. These surfactants or solu- 5 bilisers may
be present in amounts of typically 0%to 2% preferably 0.2%to 1.5% by

wei ght, based on the oral care conpositd on. - Thi xotropi c agents,
such as sol ubl e grades of hydroxypropyl net hyl cel | ul ose,

hydr oxyetdiylec @lHaul@se @ir maaiing, nad ide ah amoni ef featiome 4/ dhpart the
oral care _conposition a thixotropic behaviour. - Stabilisers, such as

pol yvi nyl3RFicolicddie.2 Fdrt-her optional conponents for oral care
conpositions 15 of the invention that have a solid phase, such as in
particul ar toothpastes or dental gels, are abrasives, such as inorganic
abrasi ves (e.g.Thsi ldopdendl wfi ihemcaxiede c ealici um cacbieraid,y dal dihem
phosphat e, cal ci roph hat e or. stannous rophaos te) or ,organic

abr asi5vesfa(ns(-:jl?cﬁ)f;rsB %1 3& ﬁ@%e%)éf, Wf(i%&i’y\ﬂrr%ﬁep%mqé’r fbd@ &61) yst y¥ene,

pol ycar baratg,t ,CoRYARITS ticomdRid)aey ates < othefpgefliiniic mRoners,
pol yam des, urea-fornmal dehyde resins, nelam ne-fornmal dehyde resins,

phenol - f Gramdligey d s w9 ludirlddy pdl vidrs sed Jepsebe Resiensadit pél yést ers) .
25 : ral. car ot ft ' ti d treat
or preve&f’L@éﬁ#%gﬁ%%éﬁﬁ%%gﬁgﬁgfgﬁgéggﬁbﬁﬁﬁﬁga%gﬂﬁﬁg%%n?%mﬁgé) gT(%%%

t r eat mentteort prieventardn. afards hissy appldetatrinamdd bys gpriefiehriedy tshatndvime or al
care conpasition he 30 uthrinse. The nouthrinse i s preferabl rovi ded
Lo tHE SGOHOY Hindd@ (9 The 6t MOBIPR fatkage CORtE MG bEor T~
nout hri nse and e f.0af |8ty onto Mhieh J1ihe IRstyleion dS v such as

2009/ 130319PCT/ EP2009/ 054993 - 17 - printed to use the nmouthrinse typically
once a d&thdem amdamsuwitysoha yipicc&Xhyrastt &3 aHib pertefdeGablus iasohel0 to 20
m, deperéqilg}q1 Q. ietrsS cQnt.ent e%f otfhech ssaecqtdsal four ions, with the

i nstruction 0 the subject 10 rinse the oral cavity for a 5 certain period

of time which is typically about 10 seconds to 1 mnute, preferably about
30 seconds, agai n dependi ng on the content of the nouthrinse, thus bringing

the Sdbject's tE&EhPTRIESAPAet Wit KOPRE o thse I VAR &t He i Ai ng t he

mout hri nsg Jmay; he digearded ‘Mnth howt swald ow ngo @RI el bl y no

rinsing of the oral cavity with water i's perforned afterwards. Such an

admi ni st reatsiromareyione feyadilyi l1ar the tdeegsd wiinilstOlatdron teediove fomm,

nmout hri nses .of the prior art. The or.al .care conposit.i of the Jjnstant

[ nvent i of ard £5at Fldaciare Hgh et erosi v Lot demhErdl Catiion despi te
t he fact ddagt drteyngprtefireatnardgntial nHd uemgde dm 18 jarsau il ocelsdni,ve to the
tin content which is neither. as in stannous fluoride itself nor as in

SN3F3PO4 HESEE! (e TR IORRASIGRCR s T 48 T I O1CSHIARR- 16, 40{°GHILY SFhé- 16t al
care Conposi 1,2 ddans s the dnventdon @6 siahle andd hus rammimncl ear

and precipi'tate-free for prolonged storage tine. The oral care conpositions
of the prigsentoritmrentdfonlicarsde atb tcal amattihen fofritaie axeatat,iarorstate t at i on

of the g , despite the fact,that the ont ai.n _appreci abl y -hi Qgr anount s
of tin thar £H& oW 28 Mol " 17S8 ar keted BVt e gyl i cant
hi msel f. The dissHherddvent ineR, Wddfaiemw ke daurddhar expaimed g -
follow ng non-limting exanples. Exanples 1-12: Muthrinse formulations

VWO 23909/ 13GMIPCH! lgs49ggnic ion salt added to the oral care
formulation. Examples are stannous chloride, stannous fluo-

ride, stannous hydroxide, stannous sulfate, with stannous

chloride being preferred.

30 The combination of dissolved tin species, of which some
are rather acidic, and the pharmaceutically acceptable salt

of the organic acid, which is rather basic, may yield in the



- 18 - In the foll ow ng exanples "AnF" or "AnF 297" denotes the

am ne hydrofluoride OLAFLUR The anounts of all ingredients listed in the
t abl e ar ewbno@enscant ages by wei ght, based on the over al pchrmrRéwionpes
Exanple No. 1 2 3 4 5 6 Added actives 750 ppm F- ex Anf, 750 ppm F- ex NaF,
[ Sn] 2800 PPm 500 ppm F- ex AnF, 500 ppm F- ex NaF, [Sn] 2100 Pipm 250 ppm F-
ex AnF, 750 ppm F- ex NaF, [Sn] 1400 PP 500 ppm F- ex

liquid phase of the oral composition a pH range which is
physiologically acceptable for an oral care composition, such
as typically about 3.0 to about 7.0, preferably about 4.0 to
about 5.0, more preferably about 4.3 to about 4.6. If neces-
5 sary the pH of the oral care composition may be adjusted to
the desired value by adding acid (such as hydrochloric acid)

or base (such as sodium hydroxide).

The fluoride content of the oral care compositions is
10 from 200 to 2000 ppm, based on the composition, preferably
from 500 to 1000 ppm. Preferably the fluoride is dissolved in
the liquid phase of the composition. The fluoride content of
the oral care composition may be determined potentiometri-
cally using a fluoride-selective electrode (see example 15).
15 The fluoride may be added to the oral care composition in the
form of any fluoride ion source customarily employed in oral
care compositions, e.g. as stannous fluoride and/or sodium

fluoride and/or as above mentioned amine fluoride.

20 In one preferred embodiment of the oral care composi-
tions of the invention the content of fluoride ions in ppm,
based on the composition, [F], is in the range of 0.70[Sn] =
[F7] 2 0.40[Sn], more preferably 0.60[Sn] = [F] = 0.40[3n],
wherein [Sn] has the above meaning. In another preferred em-

25 bodiment the content of fluoride ions in ppm, based on the
composition, [F], is in the range of 0.30[Sn] =2 [F] =
0.20[Sn], provided that the content of dissolved tin, [Sn],
as described above, is then in the range of 1900 to 2200 ppm
or in the range of 1000 to 1400 ppm, preferably 1050 to 1250

30 ppm, based on the composition. In all these preferred embodi-

ments, preferably 80 mols or more, or even 90 mol% or more,



AnF, 500 ppm F- ex NaF, [Sn] 2100 PPm 250 ppm F- ex Anf, 1000 ppm F- ex NaF,
[ Sn] 2100 PPm 150 ppm F- ex Ant, 850 ppm F- ex NaF, [Sn] 2100 PPm AnfF

sol uti on wWo3bdw/B30H¥1 1.786 3.571 1.786 1.072 Sn012 di hyacaire200963499. 408
0.272 0.407 0.407 0.407 NaF

_10_

of the content of dissolved tin [Sn] is in the formal oxida-
tion state +II. In all these preferred embodiments, the com-
position is preferably a mouthrinse.
The ammonium cations of formula (I) are derived from

5 corresponding amines which contain one or two basic nitrogen
atoms and which are converted to the ammonium cations of for-
mula (I) by adding an amount of an acid which is acceptable
in an oral care composition, such as hydrochloric, hydroflu-
oric, carbonic, citric, lactic or gluconic acids, preferably

10 hydrochloric or hydrofluoric acids, and most preferably hy-
drofluoric acid, in which latter case the acid addition salts
are known as "amine hydrofluorides" or "amine fluorides". The
content of ammonium cations is preferably in the range of 150
ppem to 1000 ppm, based on the composition. Preferably the am-

15 monium cations of formula (I) are dissolved in the liquid
phase of the composition. The determination of the content of
ammonium cations of formula (I) may be done over their corre-
sponding free amine bases using calibrated reverse phase
HPLTC (see examples 16 and 17).

20

In the ammonium cations of formula (I) the residue R

can have even or odd-numbered chain length. Preferably the
carbon atom of R which is connected to the nitrogen atom of
formula (I) forms a methylene group. Residues R having an

25 even-numbered chain length are preferred with regard to
physiological acceptability. The residues may be saturated or
mono-, di- or polyunsaturated, preferably mono-unsaturated.
Examples of saturated hydrocarbon residues having an even-
numbered chain length are decyl, dodecyl (lauryl), tetradecyl

30 (myristyl), hexadecyl (cetyl, palmityl), octadecyl (stearyl)
and eicosanyl. Examples of unsaturated residues having an

even-numbered chain length are 9-cis-octadecen-1-yl (oleyl),



20%

0.166 0.1105 0.166 0.1106 0.2211 0.188 Zinc lactate 0.75 0.75 1 0.75
0.066 0.44 0.06 0.07 KOH2092: 0.1 Tego betain F50 1
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9-trans-octadecen-1-yl (elaidyl), cis,cis-9,12-octadecadien-
1-yl (linolyl), cis,cis,cis-9,12,15-octadecatrien-1-yl (lino-
lenyl) or 9-cis-eicosaen-1-yl (gadolyl). Preferred are even-
numbered C(is-20yalkyl or even-numbered C(is-z20yalkenyl. More
preferred are those cations of formula (I) wherein R is
Cigalkyl or Cigalkenyl, and most preferred wherein R is 9-cis-

octadecen-1-yl (oleyl).

The acid addition salts mentioned above containing the
ammonium cations of formula (I) may be prepared in all in-
stances by reacting the corresponding free amine base R-NR.-
[ (CH2) w-NRp]v—Re, wherein all symbols have the same meaning as
in claim 1, with the appropriate acid in one equivalent, or
slightly more than one equivalent (such as 1.05 equivalent)
hydronium per basic nitrogen atom present in the free amine
base. If the free amine base is a pure compound, the number
of basic nitrogen atoms is clear from the structural formula.
If the amine base is, however, a mixture of compounds, then
the number of basic nitrogen atoms may be determined by ti-
tration of a sample of such a mixture with perchloric acid in

glacial acetic acid using a glass electrode.

The preparation of the free amine bases themselves is

briefly described in the following sections i) to iii).

i) In the case where v is 0 and R,, R, are hydrogen the
amine base is simply a fatty amine R-NH;, wherein R has the

meaning of claim 1.

ii) In the case where v is 0 and at least one of R, and
R. is -CH,CH,OH the amine may be obtained by hydroxyethylation

of a fatty amine R-NH;, with R as defined in claim 1, with

HC1
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one equivalent ethylene oxide, which gives the amines with R,
as H and R, as -CH,CH,OH; or with two equivalents of ethylene

oxide, which gives the amines with R,, R. as -CHyCH,OH.

iii) In the case where v is 1 and u is 2 or 3 they may
be prepared by acylation of ethylene diamine or propylene
diamine, respectively, with an acyl chloride R'-COCl, which
gives firstly amides R'-CO-NR.-[ (CH2),-NRy]v-Rc with R., Ry and
R. as hydrogen. Reaction of the non-acylated nitrogen atom of
these with one equivalent ethylene oxide gives the corre-
sponding amides with R., Ry as hydrogen and R. as -CH,CH,OH;
or with two equivalents of ethylene oxide the corresponding
amides with R, as hydrogen and Ry, R. as -CH;CH;QH. To fur-
thermore introduce R, as -CH,CH,OH any of these amides may be
reacted at the amide nitrogen (the one having R, connected to
it) with bromoethanol in the presence of a strong base such
as t-BuOK, optionally with beforehand protection of the hy-
droxyl groups with dihydropyran. Any of the amides so ob-
tained may then be reduced to the corresponding amine with
lithium aluminium hydride, optionally with beforehand protec-
tion of any present hydroxyls with dihydropyran, to obtain
amines R'-CH,-NR.-[ (CHy),-NRy]y-R., wherein R'-CH; is now equal
to R of claim 1. If after the acylation step the said reac-
tion sequence is inverted (i.e. first alkylation at the amide
nitrogen with l-bromoethanol/t-BuOK, then reaction with one
equivalent of ethylene oxide), and then the reduction with
lithium aluminium hydride is performed, then the amine bases

with Rs, Ry as -CHyCH,OH and R, as hydrogen are accessible.

As already stated the ammonium cations of formula (I)
are most preferably added to the oral care composition as

amine hydrofluorides. The amine hydrofluoride where R is 9-
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octadecen-1-yl (oleyl), v is 0 and R,, R. are hydrogen is
known under the international non-proprietary name of DECTA-
FLUR. The amine hydrofluorides where v is 0, R, and R. are -
CH,CH,OH and R is octadecyl or 9-octadecen-1-yl are known
from the examples of WO 98/22427 A. The latter one of these
two is known under the international non-proprietary name of
XIDECAFLUR. The amine fluoride where v is 1, u is 3, and R,,
Ry, and R, are -CH,CH,OH is known under the international non-
proprietary name of OLAFLUR. OLAFLUR, DECTAFLUR and XIDE-
CAFLUR are the particularly preferred amine hydrofluorides,
and most preferred is OLAFLUR.

The oral care compositions may also comprise chloride
ions, preferably as dissolved ions in the liquid phase. A
preferred range of the chloride content [Cl ] in ppm, based
on the composition, is in the range 0.65[Sn] 2 [Cl] =
0.55[Sn], preferably in the range 0.62[Sn] = [Cl] = 0.56[3n],
and most preferably is about 0.60[Sn]. The chloride content
may be determined by potentiometric titration (see example
18). The chloride may be added for example as sodium chlo-
ride, calcium chloride or stannous chloride, with the latter

being preferred.

The oral compositions of the invention are preferably
devoid of copper, meaning that they comprise preferably less
than 0.05% by weight, more preferably less than 0.001% by

weight, based on the composition, of copper.

It is understood that the oral care composition of the

present invention is electroneutral, i.e. the sum of the



Sodi um D- gl uconat e Exanple No. 7 8 9 10 11 12 Added actives 150 ppm
Fex AnF, 850 ppm F- ex NaF, [Sn] 2100 | oPm 500 ppm Fex Ant, 500 ppm F- ex
NaF, [ Sn]W6Q009AR31250 ppm Fex AnfF, PCT/EP2009/054993
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negative charges brought about by all anions present is equal

to the sum of all cations present.

The oral care composition of the invention may be any
5 such formulation, e.g. a toothpaste, dental gel, mouthrinse

and so on.

The compositions of the invention, when they are
mouthrinses, are clear solutions essentially, preferably com-
10 pletely free of suspended or sedimented solids or from tur-

bidity.

The compositions of the invention, in particular in the
form of mouthrinses, are efficacious in the treatment or pre-
15 vention, particularly the prevention of erosive tooth demin-
eralisation caused by food acids (i.e. acids originating from
foods) or by endogeneous acids such as gastric juice. As
"food acids" are considered in the context of the present ap-
plication in particular phosphoric, acetic, propionic, ben-
20 zoic, carbonic, citric, malic, oxalic, lactic, pyruvic, suc-
cinic, tartaric, tannic, caffeotannic, ascorbic, gluconic,
glucuronic and glucaric acids, pectin, hydrated sulfur diox-
ide, and amino acids; and any salts thereof still containing
at least one hydrogen atom which is dissociable to at least
25 50 mol% in aqueous solution at a pH typical for human saliva
(i.e. a pH about 5.6 to about 8.4). Particularly are under-
stood as food acids such acids with a first pKa value of 3.0
or less (such as phosphoric and citric acids, hydrated sulfur
dioxide and aspartic acid), and/or which can act as chelating
30 ligands for calcium ions (such as lactic, tartaric, citric,
malic and amino acids) and/or which form low-soluble calcium

salts (such as oxalic, carbonic and phosphoric acids). As



350 ppm F- ex NaF, [Sn] 2100 | oPm 125 ppm Fex Anf, 375 ppm F- ex NaF,

[ Sn] 2100 Pl om 150 ppm F- ex AnF, 350 ppm F- ex NaF, [Sn] 2100 Pl om 125 ppm
Fex AnF, wWo20@psvdie ex NaF, [Sn] 2100 | oPm AnF sol ution Pc@E@2@9b34bod. 072
0.893 1.072 0.893 Snd, dihydrate 0.403 0.364
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"low soluble calcium salts" are understood in the present ap-
plication calcium salts with a solubility of less than 0.1 g
/ 100 ml water of pH 5.7 at ambient temperature and pressure

and at 35 Pa partial pressure of carbon dioxide.

Further optional components in all types of oral care

composition of the invention may be for instance:

- Flavourings and cooling flavours, such as coumarin,
10 vanillin, ethereal o0ils (such as peppermint o0il, spearmint
0il, aniseed o0il, menthol, anethol or citrus o0il) or other
essences (such as apple, eucalyptus or spearmint essence).
These flavourings may be present in 0% to 0.5%, preferably
0.03% to 0.3% by weight, based on the oral care composition.
15 - Sweeteners, in particular artificial sweeteners such
as saccharin, acesulfam, neotam, cyclamate or sucralose;
natural high-intensity sweeteners such as thaumatin, ste-
vioside or glycyrrhizin; or sugar alcohols different from the
C(s-5y sugar alcohol, such as sorbitol, xylitol, maltitol or
20 mannitol. These may be present in amounts of 0% to 0.2%,
preferably 0.005% to 0.1% by weight, based on the composi-
tion.
- Antibacterials and/or preservatives, such as chlor-
hexidine, triclosan, quaternary ammonium compounds (such as
25 Dbenzalkonium chloride) or parabens (such as methyl or propyl
paraben). The amount of antimicrobial agent in the oral care
composition is typically from 0 to about 0.5%, preferably
0.05 to 0.1% by weight, based on the oral care composition.
- Emulsifiers or solubilisers, mainly in connection
30 with abovementioned flavourings and/or antibacterials, which
often are of low solubility in aqueous media. Examples of

such emulsifiers are neutral surfactants (such as poly-



0.407 0.403 0.405 0.405 NaF 0.188 0.1105 0.0774 0.083 0.0774 0.083 W
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oxyethylene hydrogenated castor oil or fatty acids of sug-
ars), anionic surfactants (such as sodium lauryl sulfate),
cationic surfactants (such as the ammonium cations of formula
(I)) or zwitterionic surfactants. These surfactants or solu-
5 Dbilisers may be present in amounts of typically 0% to 2%,
preferably 0.2% to 1.5% by weight, based on the oral care
composition.
- Thixotropic agents, such as soluble grades of hy-
droxypropylmethylcellulose, hydroxyethylcellulose or mucins,
10 in an amount effective to impart the oral care composition a
thixotropic behaviour.

- Stabilisers, such as polyvinylpyrrolidone.

Further optional components for oral care compositions

15 of the invention that have a solid phase, such as in particu-
lar toothpastes or dental gels, are abrasives, such as inor-
ganic abrasives (e.g. silica, aluminium oxide, calcium car-
bonate, calcium phosphate, calcium pyrophosphate or stannous
pyrophosphate) or organic abrasives (such as polyethylene,

20 polyvinyl chloride, polystyrene, polycarbonate, copolymers
from (meth)acrylates and other olefinic monomers, polyamides,
urea-formaldehyde resins, melamine-formaldehyde resins, phe-
nol-formaldehyde resing, cured, pulverised epoxy resins or
polyesters).

25

The oral care compositions of the invention may be used
to treat or prevent erosive tooth demineralisation in a sub-
ject in need of such treatment or prevention. For this appli-
cation it is preferred that the oral care composition be a

30 mouthrinse. The mouthrinse is preferably provided to the sub-
ject in need in the form of a package containing both the

mouthrinse and a leaflet onto which the instruction 1is
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printed to use the mouthrinse typically once a day, in an
amount of typically 5 to 30 ml, preferably about 10 to 20 ml,
depending on its content of the essential four ions, with the
instructions to the subject to rinse the oral cavity for a

5 certain period of time which is typically about 10 seconds to
1 minute, preferably about 30 seconds, again depending on the
content of the mouthrinse, thus bringing the subject's teeth
in contact with the mouthrinse. After the rinsing the
mouthrinse may be discarded without swallowing, and prefera-

10 bly no rinsing of the oral cavity with water is performed af-
terwards. Such an administration regime is similar to the ad-

ministration regime for mouthrinses of the prior art.

The oral care compositions of the instant invention are

15 efficacious against erosive tooth demineralisation despite
the fact that they preferably contain fluoride in an amount
relative to the tin content which is neither as in stannous
fluoride itself nor as in Sns3F3POs; (see the introduction),
such as 0.60[Sn] =2 [F] =2 0.40[Sn]. The oral care composi-

20 tions of the invention are stable and thus remain clear and
precipitate-free for prolonged storage time. The oral care
compositions of the present invention cause no coloration of
the teeth, nor irritation of the gums, despite the fact that
they contain appreciably higher amounts of tin than the known

25 meridol® mouthrinse marketed by the applicant himself.

The invention will now be further explained by the fol-

lowing non-limiting examples.

30 Examples 1-12: Mouthrinse formulations
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In the following examples

the amine hydrofluoride OLAFLUR.

er ol

11 AmF 11

or

"AmE 297"

39 26 41 32 28 28 Dei oni sed

denotes

The amounts of all ingredi-

ents listed in the table are in percentages by weight, based
on the overall mouthrinse.
Example No. 1 2 3 4 5 6
Added actives 750 ppm  |500 ppm |250 ppm  |500 ppm  |250 ppm F|150 ppm
T oex T oex T oex T oex ex AmF, T oex
IAmE, IAmE, IAmE, IAmE, IAmE,
750 ppm  |500 ppm |750 ppm  |500 ppm  |1000 ppm 850 ppm
T oex T oex T oex T oex T ex NaF, |F7 ex
Naf, Naf, Naf, Naf, Naf,
[Sn] 2800|[Sn] 2100([Sn] 1400|[Sn] 2100[[Sn] 2100 |[Sn] 2100
crm crm crm crm crm crm
AmF solution 5.357 3.571 1.786 3.571 1.786 1.072
SnCl, dihydrate 0.534 0.408 0.272 0.407 0.407 0.407
NaF 0.166 0.1105 0.166 0.1106 0.2211 0.188
Zinc lactate 0.75 0.75 1 0.75
HC1 20% 0.066 0.44 0.06 0.07
KOH 20% 0.1
Tego betain F50 1 1 0.8 0.8 1.4
Cremophor RH 410 1 0.5 0.2
Aroma 0.44 0.22 0.14
Sodium saccharin 0.06 0.05
Acesulfam K 0.1
Glycerol 30 35 30 30.5 26 39
Deionised water 63.843 59.1605 65.96 61.6714 68.9059 55.967
Sodium lactate 0.75
Sodium citrate 1
Sodium D-gluconate
Example No. 7 8 9 10 11 12
Added actives 150 ppm 500 ppm  |150 ppm 125 ppm |150 ppm F~ |125 ppm
T oex T oex T oex T oex ex AmF, T oex
IAmE, IAmE, IAmE, IAmE, IAmE,
850 ppm 500 ppm  |350 ppm  [375 ppm 350 ppm 375 ppm
T oex T oex T oex T oex T ex NaF, |F7 ex
Naf, Naf, Naf, Naf, Naf,
[Sn] 2100]|[Sn] 1900([Sn] 2100|[Sn] 2100[[Sn] 2100 |[Sn] 2100
crm crm crm crm crm crm
AmF solution 1.072 3.571 1.072 0.893 1.072 0.893
SnCl, dihydrate 0.403 0.364 0.407 0.403 0.405 0.405
NaF 0.188 0.1105 0.0774 0.083 0.0774 0.083




1.5 Sodiumcitrate Sodi um D- gl uconat e 1 0.15 1 0.15 Exanpl e
13: Determ nation of the total content of dissolved tin [Sn] by X-ray

f | uor escewoeotgmsasroor al care conposition of the inventi @aTEP2009/05499As t he
x-ray fluorescence spectroneter a Therno Noran QuanX i s used. Two sol utions
are neasured: Solution 1: 5 g of the oral care conposition is di- 10 rectly
filled into a XRF-cup. The XRF-cup is then closed with a pol yet hyl ene foil
with the appropriate closing ring and is followingly inserted into the
aut osanplzenc afacthe: i nstr 2 is as|soluutionf 1, but WMth.a
known anp@gii,@f 15 fTUrt MMoUS SaTo (@SN Th The Tangesof
80'26 to of OLI)JIJ of tilc gall}oiéclaui utorm:

K B
Sol uti ong aRe—2—are—-e 686—s4d¢ .u A5
excitati ‘Tego Woce:E%ln LFIa Schpp nea;i 25 ’Q I(n\/
area und §F9T?P€°F [ Horfds- 139)3319FCTPE¥520cg/ #54993

i ntensitu npak of solutilon 1 is ktaken ad Al andlthe |intd

the fluoPe&s®ence intensiltv peak lof %ol utliof-2id tAKkEn ds AP
di ssol veffotiyr corttentni N pprAcbasied ©r t He €odpodi -0-035 0.12 0.0175

Acesulfam K

Glycerol 39 26 41 32 28 28
Deionised water 55.987 67.4005 | 54.8536 63.676 68.315 67.2915
Sodium lactate 0.75 1.5 1.5

Sodium citrate

=

Sodium D-gluconate 1 0.15 0.15

Example 13: Determination of the total content of dis-

solved tin [Sn] by X-ray fluorescence in an oral care compo-

sition of the invention

As the x-ray fluorescence spectrometer a Thermo Noran

QuanX is used. Two solutions are measured:

Solution 1: 5 g of the oral care composition is di-
10 rectly filled into a XRF-cup. The XRF-cup is then closed with
a polyethylene foil with the appropriate closing ring and is

followingly inserted into the autosampler of the instrument.

Solution 2 is as solution 1, but with a known amount of
15 furthermore added stannous salt [ASn] in the range of 80% to

120% of the expected ppm value of [Sn] of the sample solu-

tion.

Solutions 1 and 2 are each irradiated for 600 seconds
20 with x-ray at 50 kV excitation, using a copper filter, Kg-

line at 25.193 keV. The integrated area under the fluores-



tion, [Sn], is obtained as [Sn] = [ASn] A2 ioExanple 14: Measurenent of
dissolved tin at formal oxi- dation state +I|l in an oral care conposition
of the i nwenvewnoAsconbi ned pl ati num el ectrode type 6. 1204/EP2@9oo549bkt r ohm
Switzerland, and a potentioneter Titrando 809 of Metrohm Swtzerland, are
used. The calibration of the electrode is done according to the manual .

10. 0000 g of the oral care conpositien2are exactly weighed (-1 0.1 ng) in a
100 M container and 40 m water, 5 20 m 32wt % HC1 and a known aliquot v
(in mM) ofersieandareth<0.t05 MK I salditutdnn s addedikesuch thatnbdodheeihs added
in excess of the tin in formal oxidation state +I1 contained in the sanple

(a typi cHCHAGE Foray WSl e DSTHESESAT ddd s inmeresdd Gintse e

sanpl e sql;yf on ;and hhe remai ning iodine not already reduced to |- by the
tinin formal oxidation staté +1 is titrated back with standard 0.1 M

Na2S2-: solution to the endpoint of the titration. The used anount of

Na2S2C. solutiqn in .S taken WO 2009/ 130319PCT/ EP2009/ 054993 -
21 - ° THe'St dﬁssr? & Fmal™ >?|O&1§te‘“&n & BPE B o r?tngl-l;r]?@d SCRPORE sanpl e
in ppﬁ]b&ﬁ@ﬁhoqfhhg araloenpesi t4on, [Sn-M is obtained as Nil +11 ] =

59145 (v - 5 Exanpl e 15: Potentionetric fluoride determ nation in
an oral care conposition of the invention A fluoride-selective electrode
type 6.0502. 150 of n Metroh Switzerland, a pH lon-neter 692, Metrohm
Switzerland and|§ﬂ]AgASgpi—LeLerence el ect r ode type 6.0750.100, Metrohm
Sw tzerland are used. —AIA total ionic strength adjusted buffer
(TISAB) is required and nade as follows: A solution of 160 ng NaOH in 2
litres of water is prepared (solution 1); 25 g

1, 2- dlanlnocyclohex%nelu NWN SN'-tet&aa%e%pc aald@_%QO tN%Orm_qd 285 n
gIaC|aI acetic =t hen
sol uti onsigk iand s& zaree #TiIXedh and dddll ed ep donde 91 dildn e wiHeh 1\Maztee1rtlon

The calibration of the flTuoride-selective electrode is perforned according
to the manual of the pH lon-neter. 251.0000 g 0.1 ng of the oral care
conposi tion are eXmAGky el ghed, erle%ti}%d@ tl%%sté 9 ggantainere and filled
up with water to a wei ght "of 20.000 ng, m of above

nment i onedcTHrSAB, bLﬁ‘AIfIEH'Z@'c‘crl@fEijd@dld 'Ehevdﬂandruoat@-tsﬁe;i ébitlr\ﬁeldeal et ade and t he

referenc | ectro are i.-mrersed into sa Ie an t ntial is read
ot 2t ol i, SO AP ig S8 CHETrariE B R T S rEer ofire
fluori de wconren-s d@&%%&%ﬂ%@&@/twm&i@% " 22 - tration in ppmis
cal cul ated by nultiplying the neasured response-val ue by 40 (the total
dilution factor fromthe oral care conposition to the nmeasured sanple), and
dividing by th Inght or c i l e :

Exanpl e 16: Det%g\r,\?‘lo%gt |ggn fg?%gmcr%lr%lu% cat i ong> %Lt? rm%lrpa% %I ar&vt\“/lgityh R" R -
hydr ogen venghed (@, Oorl widhh iRh,a R00- nly dreogen reend and= 4D, niln weateor,alS care

conposi tign of Lhe INVention own aliquot v (in ml) of standard 0.05 M

KI; solution is added, such that iodine is added in excess of
the tin in formal oxidation state +II contained in the sample

(a typical value for v is 5 ml).

25 The electrode is immersed into the sample solution and
the remaining iodine not already reduced to I by the tin in
formal oxidation state +II is titrated back with standard 0.1
M Na;5,03 solution to the endpoint of the titration. The used
amount of Na;S$,0; solution in ml is taken as wv;i.

30



The determ nation is done using densitonetric quantification on reverse
phase HPTLC pl ates after staining wth ninhydrine. Procedure:

Ni nhydri ngoodamtspzan: Di ssol ve 2 g of ninhydrine purum i rct@®o0gioseb3 et hanol
p.a. The solution has to be stored in a glass bottle at 4 C (maxi nmal
storage tine: 1 nonth). A reference solution of the amoni um cation
to be determned is prepared by dissel¥ing an exactly known anount of the
correspondi ng pure am ne hydrofluoride in nmethanol p.a., to nake a sol ution
contai ni ng an @xactdiyy kmowm raent enti deft itthe sanritre HIllueonde inkd e rarge of
about 25 3000 ppm based on the solution. This reference solution is

desi gnat &M & Hé 181 SFSTg &8 rhe oral cogppsiidisdt-utliSn: Jacdir &1y wei gh
(to within ;0 ng) an amount M of approximately 1 g of the oral care
conposition in a 25 m neasuring flask and nake up to volune WO

2009/ 130319PCT/[§P2QQ949354083-v1) 23 - with nmethanol p.a. Expose to ultrasonic
radi ati on for about 20 mnutes. This solution is designhated as S.

The HPTLC plate is Silicagel 60 w thout fluorescence indicator, 10 x 20 cm
ggg[?idnghtgGE%&-”' Qﬁ t%f%%EE&E}%%E%&H%?fﬁ%%r&%% %%E%&eiSQEUEBEQDa%%
Switzerl and)l ace® doagpda dike fod 1o ngiamackrschene: Track No. Sol ution
Amount applied(kJ) ITR2 2510 3 R445105R

A fluoride-selective electrode type 6.0502.150 of
10 Metrohm, Switzerland, a pH/Ion-meter 692, Metrohm, Switzer-
land and an Ag/AgCl reference electrode type 6.0750.100,

Metrohm, Switzerland are used.

A total ionic strength adjusted buffer (TISAR) is re-
15 quired and made as follows: A solution of 160 mg NaOH in 2
litres of water is prepared (solution 1); 25 g 1,2-diamino-
cyclohexane-N,N,N’ ,N’-tetraacetic acid, 290 g NaCl and 285 ml
glacial acetic acid are dissolved in 2 litres of water (solu-
tion 2); then solutions 1 and 2 are mixed and filled up to 5

20 litres with water.

The calibration of the fluoride-selective electrode is

performed according to the manual of the pH/Ion-meter.

25 1.0000 g £ 0.1 mg of the oral care composition are ex-
actly weighed in a 50 ml plastic container and filled up with
water to a weight of 20.0000 g £ 0.1 mg, and 20 ml of above
mentioned TISAB buffer are added. The fluoride-selective
electrode and the reference electrode are immersed into the

30 sample and the potential is read off after 5 minutes, accord-

ing to the manual of the pH/Ion-meter. The fluoride concen-
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tration in ppm is calculated by multiplying the measured re-
sponse-value by 40 (the total dilution factor from the oral
care composition to the measured sample), and dividing by the

weight of the oral care composition sample in g.

Example 16: Determination of ammonium cations of for-

mula (I) with R.,, R. = hydrogen and v = 0, or with Ry, R. =

hydrogen and v = 1, in an oral care composition of the inven-

tion
10
The determination is done using densitometric quantifi-
cation on reverse phase HPTLC plates after staining with nin-

hydrine.

15 Procedure:

Ninhydrine solution: Dissolve 2 g of ninhydrine pu-
rum in 1000 ml of ethanol p.a. The solution has to be
stored in a glass bottle at 4 °C (maximal storage time: 1

month) .

20 A reference solution of the ammonium cation to be
determined is prepared by dissolving an exactly known
amount of the corresponding pure amine hydrofluoride in
methanol p.a., to make a solution containing an exactly
known content of the amine fluoride in the range of about

25 3000 ppm, based on the solution. This reference solution

is designated in the following as R.

Sample solution: Accurately weigh (to within 0.1 mg)
an amount M of approximately 1 g of the oral care compo-

sition in a 25 ml measuring flask and make up to volume



6 16 5 10 17 R8 18 5 10 19 R 10 20 S 10 10 Each track has an
initial wwdth on the plate of 4 mm the initial distance between two tracks
is 5 nm amo wéve3onbti al di stance from one out ernost traekTiEP2i0ees0; acent
edge of the plate is 11 nm WD 2009/ 130319PCT/ EP2009/ 054993 - 24 -

The plate is devel oped with ethanol : 25% aqueous ammonia 9:1 (v/v) as the
eluent to a mgration distance of abeut36em (under these conditions e.qg.

t he ammoni um cation of formula (1) with Al Rs - hydrogen and R = 9-0c- 5

t adecen- Lriyth mgtiatesit @ .an Rixp@dsecof nabouts hib) . rddea phahe fios t hen

i mrersed in the ninhydrine solution for 10 mn and dried for 10 m n at
100C. Cal?@f%tioh: miputes. ThifheSqtehsobf 14l I9fe\vEldpRd 8pofs are

eval uated densitonetrically with Iight of wavel ength 480 nmusing a TLC
scanner 3 (CAMAG Switzerland). The areas obtained fromtracks 1,
3, 5, 7 and 9 dre USEHLE opbbteai nsa Fi¥istapat abll wcalHoutappt oxikaatedce

cal i brati.ond.curve oflgreazvs. a nt of am %962f uoride in kg. A second such
cal i brat '8l <t Vel 1 s 8btaired F r onTt FAcRE 122413, 15, 17 and 19. 20

The average area fromsanple tracks 2, 6, 10, 14 and 18 is converted to an
anount [and] amine fluoride in Jtg using the first calibration curve. The

aver age area frldyg reference solution and the sample solution are
applied onto the HPTLC plate using an applicator Linomat

IV (Camag, Switzerland) according to the following track

scheme:

Track No. Solution Amount applied (ul)
1 R 2
2 S 10
3 R 4
4 S 10
5 R 6
6 S 10
7 R 8
8 S 10
9 R 10
10 S 10
11 R 2
12 S 10
13 R 4
14 S 10
15 R 6
16 S 10
17 R 8
18 S 10
19 R 10
20 S 10

10
FEach track has an initial width on the plate of 4
mm; the initial distance between two tracks is 5 mm and
the initial distance from one outermost track to the ad-
jacent edge of the plate is 11 mm.

15



sanple tracks 4, 8, 12, 16 and 20 is simlarly converted 25 to an anount
[anR2] am ne fluoride in kg using the second calibration curve. The content
of ammonwvoro@atsoxins of formula (1) | ppm based orctriEr2amwakiooar e
conposition, [AM, is then 30 obtained as W) 2009/ 130319PCT/ EP2009/ 054993
- 25 - 1250([amil+[an?])x (MN-19(v+1l)) [AM - MWNWwherein M [aird] and
[anR] are as defined above, MNis the a®l ecul ar wei ght of the pure am ne
fluoride used to 5 prepare solution R, and v is as defined for forrmula (I).
Exanpl e 17: Detrergnigiad t®ni of dameonipyn cat tionstbhnbar nulos o 1gqheacan oral
care conposition of the inventiaon The procedure of this exanple
is appli CABIE1td AFl SFVHEY afmoniuns £AEN6ns Coft oA fal 1) dASE S i ng

under th%@%ﬂfﬂ&&%h@@ﬁ QLY o &ﬁé@%hséghmgi%%se@@.l :%&@-a;!{l%ﬁi_um

determ nation i s done on reverse phase HPTLC pl ates ter staining with
Berlin Blagghion of fBemiuilm Bllue wotlut Ron:RDissoydecdeg emdpdt ass? uor-
hexacyanqf errate(] 1| .a. in 150 m distilled ter and add 350 ml of
acet o%e gt.aac.[eﬁ%_si)l_\\?l E‘éﬁ&ﬁeﬁeeﬁ ytgl.%nngr\éﬁ{‘P?l \jg\%hlag)rolut}e (ﬂeg)ahygpgte p. a.
in 500 mpetthanpt phan Mmkdrgwdi at etyephioh i use 4010t ieh each 1af the
two so- n lutions and 80 m of ethanol 8.@. A reference sol ution of
the amoAliidma&ad i 6h1e6 Berdedterimedti 8UBr €épared by dissol ving an exactly
known anount of the correspondi ng pure am ne hydrofl uoride in nethanol
p.a., to nake a solution containing an exactly 25 known content of the
amne fl warlidelanidhe range of about 500 ppm based on the solution. This

reference solution is designated as R WD 2009/ 130319PCT/ EP2009/ 054993 -
26 - 1° Sanpl e solution: Accurately weigh (to within 0.1 ng) an anount

M of "approxi matreley dr&a8f otrhe; 10r abe 6an8peeAs £ 4 0A ren &, 100 At gMeasUr i ng
flask and make up to volune w th nmethanol p.a. Expose to ultrasonic
radi at i orp ftoynst abeat 1¥5 wi hiut st 9Thi 9 fsolavieds i dedibgnared wsisy a

The HPTL _ﬂas%c%uiléeg 5i (@%242%660 %iggggl%h%r'escence i ndicator, 10 x 20 cm

(Merck no ref erence soluti'on and the sanple solution are
applied onto the HPTLC plate using an applicator Linomat n |V (Canag,
Switzerland) according to the follow ng track schene: Track No. Sol ution
Anourf appliedgm% greas obtained from tracks 1, 3, 5, 7 and 9 are
used to obtain a first parabolically approximated cali-
bration curve of area vs. amount of amine fluoride in ug.
A second such calibration curve 1s obtained from tracks
11, 13, 15, 17 and 19.

20
The average area from sample tracks 2, 6, 10, 14 and
18 is converted to an amount [aml] amine fluoride in Ug
using the first calibration curve. The average area from
sample tracks 4, 8, 12, 16 and 20 is similarly converted
25 to an amount [am2] amine fluoride in Ug using the second

calibration curve.

The content of ammmonium cations of formula (I) I
ppm, based on the oral care composition, [AM], is then

30 obtained as
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1250([am1]+[am2]) (MW - 19(v+1))

[AM] = M MW

wherein M, [aml] and [am2] are as defined above, MW is
the molecular weight of the pure amine fluoride used to

5 prepare solution R, and v is as defined for formula (I).

Example 17: Determination of ammonium cations of for-

mula (I) in an oral care composition of the invention

10 The procedure of this example is applicable to all
other ammonium cations of formula (I) not falling under the
definitions given in the heading of example 16. This determi-
nation is done on reverse phase HPTLC plates after staining

with Berlin Blue.

15 Berlin Blue solution: Dissolve 4 g of potassium hex-
acyanoferrate (III) p.a. in 150 ml distilled water and add
350 ml of acetone p.a. Dissolve separately 7.5 g
iron(ITII)chloride hexahydrate p.a. in 500 ml ethanol p.a.
Mix immediately prior to use 40 ml of each of the two so-

20 lutions and 80 ml of ethanol p.a.

A reference solution of the ammonium cation to be
determined is prepared by dissolving an exactly known
amount of the corresponding pure amine hydrofluoride in
methanol p.a., to make a solution containing an exactly

25 known content of the amine fluoride in the range of about
500 ppm, based on the solution. This reference solution

is designated as R.
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Sample solution: Accurately weigh (to within 0.1 mg)
an amount M of approximately 1 g of the oral care compo-
sition in a 100 ml measuring flask and make up to volume
with methanol p.a. Expose to ultrasonic radiation for

about 15 minutes. This solution is designated as S.

The HPTLC plate is Silicagel 60 without fluorescence
indicator, 10 x 20 cm (Merck no. 5626)

The reference solution and the sample solution are
applied onto the HPTLC plate using an applicator Linomat

IV (Camag, Switzerland) according to the following track

scheme:

Track No. Solution Amount applied (ul)
1 R 1
2 S 3
3 R 2
4 S 3
5 R 3
6 S 3
7 R 4
8 S 3
9 R 5
10 S 3
11 R 1
12 S 3
13 R 2
14 S 3
15 R 3
16 S 3
17 R 4
18 S 3
19 R 5
20 S 3




WD 2009/ 130319PCT/ EP2009/ 054993 - 27 - Each track has an initia
width on the plate of 4 nm the initial distance between two tracks is 5 mm
and the iwot2h@/130818t ance from one outernost track to thecadjpaeensioesige of
the plate is 11 mm 5 The plate is devel oped with n-pentanol

et hanol : diethyl ether : 25- aqueous ammnia 3:3:3:1 (v/v/v/v) as the
eluent to a mgration distance of abeuk76em (under these conditions e.qg.

t he ammoni um cation of formula (1) 10 with FL, R, R= 2-hydroxyethyl, R =
9- oct adecen- 1- Haclv = dciandald an3 iMigriatesvi@tanoR twal yel ofe about 0. 8).
The plate is then Immersed in the Berlin Blue solution for 10 mn and dried
for 10 nifiattReoer1isedl CHHta e TRevarPead of TacHevef opedlsFats are
eval uat ectkféenin§££9§_mﬁri'sct%lnlc§) Wit 1l ght ook wavelength- 592, nimpusizng a TLC
scanner 3 (CAMAG Switzerland). 20 The areas obtained fromtracks
1, 3, 5, Jh@dt cdge uvsedhtco ol nia Lirsin.parabolically approxi mated
cali- bration curve of area vs. amount of amine fluoride in Rg A second
such @alibration curve is obtained fromtracks 2511, 13, 15, 17 and 109.

The average aread rmsamptedekackpedi i tH0n-34naneol8 1 eeiomverted to an
amount [aird] amne fluoride in Jtg using the first calibration curve. The
aver age atiesLHybneBDesanplle ¢ ragtkacus 8mmepial @ ahdd 2b %/ &Y M/ Var 138
convert ed., WO 2000( 130319RCT/ ER2000/ 954993 28 - Q. ANA0YNL ae] ani ne
fluoride 1n kg using the second calibration curve. e content of
ammoni urmicate onsndf tfonsulea .1 )tie sappom ibased torpt hef of akmecdre (1)
conposition, [AM, is then ohtained as, [ AM - 100000([ anill+[ a (MNV

200V A1) T G vieroi CT Sy F LA | &nd] Se Ha GBFraed Above, M i s
the nol eculiarawei ght of plike e e ag RLugside useddiPrepase sakution R
and v is as defined for formula (1). Exanpl e 18: Potentionetric
chl ori de Fdetted mi pathen ERrET sE3) okl tiear BeegdnpoR tuons@fut heni agentli®n

A conbin Si rfsilver. chloride el ec de type 6.0350.100 of Metrohm
SMtzerI§%£ %ﬁ% é§%%¥e%ﬁhngqgﬁ'i%?a%gg §09(ﬁ Metrohm Switzerland, are
used. The calibration 20 of the electrode is done according to the manual.
1000 0.1 ng of the oral care conposition are exactly weighed in a 100 m

pl astfc SOt her*8Rd 50 m water and 2 M 65 wt%nitric acid are added. 25

The areas of all developed spots are evaluated den-
sitometrically with light of wavelength 592 nm using a
TLC scanner 3 (CAMAG, Switzerland).

20

The areas obtained from tracks 1, 3, 5, 7 and 9 are
used to obtain a first parabolically approximated cali-
bration curve of area vs. amount of amine fluoride in Mg.

A second such calibration curve 1is obtained from tracks

25 11, 13, 15, 17 and 19.

The average area from sample tracks 2, 6, 10, 14 and
18 is converted to an amount [aml] amine fluoride in Ug
using the first calibration curve. The average area from

30 sample tracks 4, 8, 12, 16 and 20 is similarly converted



The el ectrode is imersed into the sanple and the sanple is titrated with
standard 0.01 Msilver nitrate solution to the endpoint of the titration
The used wol2emei30819si | ver nitrate solution in m is takeaTaP2009/054063

2009/ 130319PCT/ EP2009/ 054993 - 29 - The chloride contained in the
sanple in ppm based on the conposition, [C], is obtained as [Cl] = 354.5 v
5 Exanple 19: In situ dem nerakBsation tests with nouthrinses of

the invention The tests were carried out on enanmel and dentin sanples n cut
from extractad 1hordcmban it eglihe Theu8L98L0N f §8f LB E HRBe % Sid U,

using a citric acid solution, and the treatnent tests were done in situ, by
| etting preobamdst canr gutrive .er oded sanples in their nmouth using a sanple

hol der fixed to their jaw, and by using the nouthrinses of the invention.
The test 15 was carried out as a doubl e-blind random zed test. The
enamel and dentrine st Est WerFe apheRaliath asaf obhews s Froamihe tegth were
renmoved any remai ning soft tissues and the roots. Fromthe teeth surfaces
on ei fhePhthe ehan@l OBr t26 (He et Th parPowerd Bxci 5&d! sampl £5:€6f about 1
nm t hi ckngss i ghe longitudinal direction of the tooth. The face of the
sanpl es representing the original, natural tooth surface was polished to
yield a flat test surface of at least 3 x 3 mmusing firstly grit paper of
grain size 12 V, then of 5 5(the dentin or enanel, respectively, was
renoved tq}@Ayg%ﬂﬂﬁWRﬁﬁﬁﬂﬁ{éggﬁQ WoBEVTHiH) . A total of 96 enamel and of
96 dentin sanples was ¢kepared in thMsVway. The sanples were stored until
the tests in a refrigerator in a thynol solution, which was freshly
prepared once a week. WD 2009/ 130319PCT/ EP2009/ 054993 - 30 - The
probagds i€ h ghf  pensonsavi 182 gogdeokal deandidd onso(ap amt iifd ci al
dentures, no open carious |esions or obviously defect dental fixtures, no
vi si bl e plquedleThéyrhae idedt P 5ativaPyrel W indgt sl yari e rarges of
0.25-0.3 ] i mul-at nd. 1.0-3, i ti ted);-\sal i vary
but for | ng“CAPAET T eh TR e r ahvber of *40350F FE st f i AL Sds And 5. 75-6. 5
(stimulated); and salivary pH values in the ranges of 6.5-6.9

(unstimul ated) and Th
for jaw insert FEAM Fliad &g Foband Cand"had
each ;i de t-hr e RUCCRL SURRYH S ahLiithenmdiwe, dentin sanples and one
enanel sampie or for one dentin sanpte and two enanel sanples. These 15
sanpl e hol ders were thus adapted to have three enanel and three dentin
sanpl es for each proh . .The s l,e hol ders .wer i sinfected prior to use
by the proband%bﬁgggﬁﬁgﬂbs gﬁeiggﬁﬂﬁﬁﬁé§%ﬁﬁr v%ﬁ-ﬁ)ggggbﬁgggihanol. Each
proband testyEd .tihe muMytdrses cwiexamles],’ and 8 pddee Caomered alil-y

avail abl e neridal (r) nmouthrinse nentioned in the introduction and a pl acebo

sol uti on VG % 156t Aledttahfous HidS Eiidof FusSste. The Sdtiéd adach of

these,i n & 7+day jtest- PRV i10d.q AR deshed Hhem ivha fapdam zed, different
order unknown to him The procedure for each 7-day test period was as

foll ows:

1000 £ 0.1 mg of the oral care composition are exactly
weighed in a 100 ml plastic container and 50 ml water and 2
ml 65 wt% nitric acid are added.

25

The electrode is immersed into the sample and the sam-
ple is titrated with standard 0.01 M silver nitrate solution
to the endpoint of the titration. The used volume of silver
nitrate solution in ml is taken as v.

30



A) Before the test period: 1) A 5-day "wash-out" period was
done in which the pro-30bands perfornmed normal oral hygiene. WO

2009/ 130346RI/BRPA609/ 054993 - 31 - 2) Half of the abovecemre@osssop®! i shed
test surface of the enanel or dentin sanples was covered with a

| ight-curable resin (Technovit 7230 VLC, Kul zer-Exact, Wehrheim Germany)
and the other half was carefully 5cl eahgd-of any inpurities. The covered
part of the sur- face served as the reference surface for the profilonetric
det erm nati on ahet he l1detideecahnitsdhieon i ivtereasiriche umnceyer edspar onserved as
the dem neralisation test area. 10 B) During the test period, for each day
of the téde pamreditipn atlCGbdut 18; 30talRftdadfirst ex situ demneralisation
treatment of the enanel or dentin sanples inserted into 15the sanple

hol ders was done in at |least 200 ml of 0.05 Mcitric acid solution for 5

m nutes, then foe]samalevhol ders were rinsed with running tap water for 1
mn. 2) After that demneralisation an in situ oral treatnment of 30
seconds with 10 ml of one of the nouthrinses 20according to the invention,
wi th the sanpl e_hol der .nount ed .on the .proband’ s .jaw, the nouthrinse was
then spitted O%X qe 1@9.%n. f%u miner %15 3 3 Fes S i%%'nnre ex situ
dem ner alricsatham ddgeatimites iatveahduin 10: 00 a. m, 11:30 a.m, 1:00 p.m,
2:30 p.m and 254:00 p.m, under the same conditions as in the first

dem neralisation treatnment, but w thout subsequent treatnent with the

mout hri nses of rthe daventjon. The probands cartihed the sagple holders on
then jaws except during the neals or for personal oral hygi ene; 30for these
peri ads tchey fstoor edk tree tsahplhe riblnderay iteed thurfitg: chardiem tBeftor evsg@i ng t o

bed the pyobands cl eaned the sanpl e hol ders, .but. not th nanel aqr dentin
sam WO CSOB0/ 263 OPCH RS0/ 054993 2o 5h SO A SS AN, & Kot TSt -
W t hout usidig adeothpastie, dihen iyinarsed dhe syPRIe kelder dher & Judut es

in a 0.1% by wei ght chl or hexi di ne gluconate solution. 5C) After the test
peri od TRERFEMEN did Idemaut s afpines ansre@ gk & lo\ar dfi 39k toarfplsd thol ders.
The denti:n _sanp| t ted far ur t 3 | S ti of 15
units colj{ézfde%sqg%(yc\ﬁ%gtnrdl i im Qlugthorﬁ%%é%uncfft 3a/%lee %I%G@nglﬁﬁla %h%r it(%%,t St.
10Loubs, WdSA)cdnriEaD aut afs & slultliecib Idont aianidugnib.edl H2R®, 1.5 g KC1L, 1 g
NaHCO 2 and 0.2 g CaCl2 per litre, in order to conpletely renove the
dentin's organic matrix, which is prone to disturb the outcone of the

subsequent proffplcor®Rie] Thel smplies weka dher Rumiereded as follows:

From the teeth were removed any remaining soft tissues and

the roots. From the teeth surfaces on either the enamel or

20 the dentin part were excised samples of about 1 mm thickness
in the longitudinal direction of the tooth. The face of the
samples representing the original, natural tooth surface was
polished to yield a flat test surface of at least 3 x 3 mm
using firstly grit paper of grain size 12 um, then of 5 um

25 (the dentin or enamel, respectively, was removed to a maximum
depth of about 250 um). A total of 96 enamel and of 96 dentin
samples was prepared in this way. The samples were stored un-
til the tests in a refrigerator in a thymol solution, which
was freshly prepared once a week.

30



15gl ued onto object slides and stored in a hum d chanber until the
profilonetric determ nation of their dem neralisation. The profilonetric
det er m navoaoowf3odibe dem neralisation 20 extent is a neasuwEpo®oisAb3 hei ght
di fference between reference part and test part of the sanple surface (see
point A) of the description of the 7-day test period above). The hei ght
profiles of the sanples were neasured @WWth a Perthoneter S8P (Perthen Mbhr,
Goettingen, CGermany) with a mechanical 25 probe (FRW 750, Perthen Mhr,
CGoettingen, Gemmany)demnhddentdre samplepecandnal thivamqopidoealo arnokendi -
(Rodenst ock, Muni ch, Germany) for enanmel sanples. The object slides with

t he sanplteSTf USP tto ftirem wstce Hitesd dYt ®RHe SAFUCAR & S6¥L Atfe OF ©D-
profil onetier, Wit hyadmuldahle fiixing Jmss, FArsieach Of.4hg same 39,4 es
three profilonmetries were run. The profilonmetries were evaluated using a
speci al gofatiarse l(iPertyhdnetverraCorrcept the),raParatcshert NS - 0GEet tmilngem,

Gernmany)., Wth this software t WO 2009/ 13Q319PCT/ EP2009/ 054993 - 33 -
oot ane ) s Akl A0 e O ad S R e D rem i A he. her gt
profile fpurd.amd ke gefierience paHe afarddre sanpl @ sand theeidramene from

the height profile of the test area of the sanple, whereby for both height
profil es l@tsshden s Sar’eg up t ¢ td Wilsttatde oD .2 Imfidomit e lbsrsdem | i ne

et veen raf erence ANt (ES. ALas, WAS il 1081 degh Thehal gt g/ er ence

bet ween tthe centre points of the two near ‘regression lines in

m cr onet dregedgv.er aged fromthe three runs for each sanple, was considered
as the extent of dem neralisation of io that sanple. As the extent of
denti'i demi neralisation of a proband was considered the average of the said

hei ght differenges stremsbhe1thhes (dentl it SanRl 891 WS GRIyiingduring the
test; as the extent of enanel dem neralisation of a pro-band was consi dered
t he aver agelvefl tvhaosksild aeeifght sgichf @rmedees! fangimhate arhreeshefaiflsl a9 es he

was parr¥£ﬂQEHUQJ§%§JF%tf%%'eit r twéT@%ﬂ% %@é%ﬁ%#&g I%Fr§m§Q§%§%g,for
sufficient normal “di'stri bution ol mogor ov-Snirnov test). the conpari son of
t he n resunts coforalfoprooeantds: tfior seagh cofariche vice stretheslolditnipdre svasTradee by
sinple variation analysis (ANOVA) with the posthoc test accordi ng to Tukey.

The %81 | WY SEUHAST Wt SOt A & FEE T HE Foe ARG Ghsieds e

nout hri nse, ¢ et (afy demneraldsr $atdron O enRaMBidM o 1Rl 188)- £Xt ent  of
dem nerali- satlon on dentin(m - cronetres) exanple 7 11.0 5.7 26.411.9

exanpl e 8ege74liEi26e26.e7 meriicdo|yor Jusp4 Ly Thed r3289.d6 by soaking for

30 minutes in 75 vol-% aqueous ethanol.

20 FEach proband tested the mouthrinses of examples 7 and
8, the commercially available meridol® mouthrinse mentioned
in the introduction and a placebo solution devoid of both
stannous ions and of fluoride. He tested each of these in a
7-day test period, and tested them in a randomized, different

25 order unknown to him. The procedure for each 7-day test pe-

riod was as follows:

A) Before the test period:

1) A 5-day "wash-out" period was done in which the pro-

30 bands performed normal oral hygiene.



Pl acebo 54.88.6 48.513.0 WD 2009/ 130319PCT/ EP2009/ 054993 - 34 -

These results show that the inventive nouthrinses have particularly on
enanel anwefber@eynei n preventing deni neralisati on whi chpics/meb@atns®ed ti nmes
the efficacy of the conmrer- 5 cial neridol (r) nouthrinse.

Furthernore, in none of the probands a dry nouth sensation occurred, nor
any reddening of the guns or efflorescéhce of the proband's own teeth nor
of the teeth sanples were ob- 10 served. In particular no significant

tai nting of neiztheriltthe prokardcscownttieeth por iehddhe ssanphesawas of
observed, despite the increased anmounts of stannous ions as conpared to the
neri dol 0 sol utit6F. SERATH €20t IsiSPIPLEst "Fist I¥ OMse SFo Wt Rsd 16t texanpl e

8 The mythninnse Qf, example 8 tan;@gg golut ikon eonkaining only NaF in
an anmount corresponding to 1000 ppm fluoride were 20 testeg'and eval uat ed

in a sinmlar séelphasdeseribed)i mnexaimsl ©th@r hatl fwiwtels 26 rerfoBdiyds and
using 180 enanel, sanp] es and 180 dent.in sanples. The foll ow _
derm nér al i sat | 6iTSPEEM £8 e BBPAIREE"  OkEent "6F Hefiidr © Tl PSati’di on
enamel (m cr ongtres s c@Xieents 0f hde FaTelrendle Satrfor 0 cde ftien (HBfGNeNet r es)

mout hri nse of ex- anple 8 9.2 3.4 23.9 6.4 solution with 1000 - 24.29.2
34.19. 3 metric determination of the demineralisation, whereas

the uncovered part served as the demineralisation test
area.
10

B) During the test period, for each day of the test pe-

1) At about 8:30 a.m. a first ex situ demineralisation
treatment of the enamel or dentin samples inserted into
15 the sample holders was done in at least 200 ml of 0.05
M citric acid solution for 5 minutes, then the sample
holders were rinsed with running tap water for 1 min.
2) After that demineralisation an in situ oral treat-
ment of 30 seconds with 10 ml of one of the mouthrinses
20 according to the invention, with the sample holder
mounted on the proband's jaw; the mouthrinse was then
spitted out but no rinsing with water was done.
3) Five more ex situ demineralisation treatments at
about 10:00 a.m., 11:30 a.m., 1:00 p.m., 2:30 p.m. and
25 4:00 p.m., under the same conditions as in the first
demineralisation treatment, but without subsequent
treatment with the mouthrinses of the invention.
The probands carried the sample holders on their Jjaws
except during the meals or for personal oral hygiene;
30 for these periods they stored the sample holders in a
humid chamber. Before going to bed the probands cleaned

the sample holders, but not the enamel or dentin sam-



WO 2009/ 130319PCT/ EP2009/ 054993 - 35 - NaF It can be seen that the
nmout hri nse of exanple 8, containing a conbination of stannous fluoride and
am ne fl uwoi2d@®/Bdoxunting to a total of 1000 ppm fl uori decTiEP200aok490®r €
effective particularly on enanel than the solution containing only NaF
corresponding to 1000 ppm fluoride. Exanples 21-25: Muthrinse formulations
In the foll owi ng exanpl es "AnF" or "An¥2297/ 400" denotes the am ne

hydr of | uori de OLAFLUR. The anmpounts of all ingredients listed in the table
are in percent agges , bwiwel ghtcookasedson wike coveralingreutdioithse.s texanpl e No.
21 22 23 24 25 Fluoride [Sn] [F-] 125 ppmex AnF, 375 ppm ex NaF 800
ppm 500 ppm Z0SE3[BHEIESS phM SRIRHE, N9E5SFprhoex SNgrnutes in a 0.15

by weight chlorhexidine gluconate solution.

5 C) After the test period

The enamel and dentin samples were taken out of the
sample holders. The dentin samples were treated for 36
hours at 30°C with a solution of 15 units collagenase
(Clostridium histolyticum type VII, Sigma Aldrich, St.

10 Louis, USA) in 150 ml of a solution containing 0.4
HsPO4, 1.5 g KC1l, 1 g NaHCOs; and 0.2 g CaCl, per litre,
in order to completely remove the dentin's organic ma-
trix, which is prone to disturb the outcome of the sub-
sequent profilometry. The samples were then numbered,

15 glued onto object slides and stored in a humid chamber
until the profilometric determination of their deminer-

alisation.

The profilometric determination of the demineralisation
20 extent is a measurement of height difference between refer-
ence part and test part of the sample surface (see point A)
of the description of the 7-day test period above). The
height profiles of the samples were measured with a Perthome-
ter S8P (Perthen Mahr, Goettingen, Germany) with a mechanical
25 probe (FRW-750, Perthen Mahr, Goettingen, Germany) for dentin
samples and with an optical probe (Rodenstock, Munich, Ger-
many) for enamel samples. The object slides with the samples
glued onto them were fixed onto the xy-table of the pro-
filometer with a mouldable fixing mass. For each of the sam-
30 ples three profilometries were run. The profilometries were
evaluated using a special software (Perthometer Concept 4.0,

Perthen Mahr, Goettingen, Germany). With this software two



800 ppm 500 ppm =0. 63[ Sn]

125 ppm ex AnF, 375 ppm ex NaF 1000 ppm 500

ppm =0.50[ Sn] 125 ppm ex Ant, 375 ppm ex NaF 1000 ppm 500 ppm =0.50[ Sn]
125 ppm ew0An#s,13025 ppm ex NaF 1100 ppm 250 ppm =0. 23[ Bajr/eAnted8ioh300

0.893 0.893 0.893

0. 893

_33_

heights were determined by linear regression, one of them

from the height profile found on the reference part of the

sample and the other one from the height profile of the test

area of the sample,

whereby for both height profiles a border

5 area up to a distance of 0.2 mm from the border line between

reference and test areas was disregarded. The height differ-

ence between the centre points of the two linear regression

lines in micrometers,

averaged from the three runs for each

sample, was considered as the extent of demineralisation of

10 that sample.

As the extent of dentin demineralisation of a

proband was considered the average of the said height differ-

ences from the three dentin samples he was carrying during

the test; as the extent of enamel demineralisation of a pro-

band was considered the average of the said height differ-

15 ences from the three enamel samples he was carrying during

the test.

The obtained data were checked for sufficient normal

distribution

(Kolmogorov-Smirnov test).

The comparison of the

20 results of all probands for each of the tested solution was

done by simple variation analysis

test according to Tukey.

for the four solutions tested:

(ANOVA) with the posthoc

The following results were obtained

mouthrinse extent of deminerali- | extent of deminerali-
sation on enamel (mi- | sation on dentin (mi-
crometres) crometres)
example 7 11.0 £ 5.7 26.4 £ 11.9
example 8 9.7 £ 4.1 26.2 £ 6.7
meridol® 24.5 £ 14.4 32.8 £ 9.6
Placebo 54.8 £ 8.6 48.5 £ 13.0




0.893 Sn012 0.157 0.157 0.196 0.196 0.216 NaF 0.0829 0.0829 0.0829
0.0829 0.02765 sodi um D gl u-

10

15

20

WO 2009/130319

conate 0.6 0.6

PCT/EP2009/054993

These results show that the inventive mouthrinses have

particularly on enamel an efficacy in preventing deminerali-

sation which is about 2.5 times the efficacy of the commer-

cial meridol® mouthrinse.

Furthermore,

tion occurred,

in none of the probands a dry mouth sensa-

nor any reddening of the gums or efflorescence

of the proband's own teeth nor of the teeth samples were ob-

served.

In particular no significant tainting of neither the

proband's own teeth nor of the samples was observed, despite

the increased amounts of stannous ions as compared to the

meridol® solution.

Example 20:

In situ test with the mouthrinse of example

| co

The mouthrinse of example 8 and a solution containing

only NaF in an amount corresponding to 1000 ppm fluoride were

tested and evaluated in a similar setup as described in exam-

ple 19,
180 dentin samples.

were obtained:

but with 20 probands and using 180 enamel samples and

The following demineralisation results

extent of deminer-
alisation on enamel

extent of deminer-
alisation on dentin

(micrometres) (micrometres)
mouthrinse of ex- 9.2 + 3.4 23.9 + 6.4
ample 8
solution with 1000 24.2 + 9.2 34.1 + 9.3




0.6 0.6 0.725 sodiumsaccha- rin 0.03 0.03 0.03 0.02 0.03 glycerol
water- free 10 10 10 10 18 Togo betain F50
WO 2009/130319 PCT/EP2009/054993

NalF

It can be seen that the mouthrinse of example 8, con-
taining a combination of stannous fluoride and amine fluoride
amounting to a total of 1000 ppm fluoride, is much more ef-

5 fective particularly on enamel than the solution containing

only NaF corresponding to 1000 ppm fluoride.

Examples 21-25: Mouthrinse formulations

10 In the following examples "AmF" or "AmF 297/400" de-
notes the amine hydrofluoride OLAFLUR. The amounts of all in-
gredients listed in the table are in percentages by weight,

based on the overall mouthrinse.

Example No. 21 22 23 24 25
Fluoride 125 ppm ex | 125 ppm ex | 125 ppm ex | 125 ppm ex | 125 ppm ex
AmF, AmF, AmF, AmF, AmF,
375 ppm ex | 375 ppm ex | 375 ppm ex | 375 ppm ex | 125 ppm ex
NaF NaF NaF NaF NaF
[Sn] 800 ppm 800 ppm 1000 ppm 1000 ppm 1100 ppm
[F] 500 ppm 500 ppm 500 ppm 500 ppm 250 ppmnm
= 0.63[Sn] |= 0.63[Sn] |= 0.50[Sn] = 0.50[Sn] = 0.23[Sn]
AmF 297/400 0.893 0.893 0.893 0.893 0.893
SnCl, 0.157 0.157 0.196 0.196 0.216
NaF 0.0829 0.0829 0.0829 0.0829 0.02765
sodium D-glu- 0.6 0.6 0.6 0.6 0.725
conate
sodium saccha- 0.03 0.03 0.03 0.02 0.03
rin
glycerol water- 10 10 10 10 18
free
Tego betain F50 0.2 0.2 0.2 0.2 0.2
Cremophor RH
410
aroma 0.15 0.15 0.15 0.15 0.06
polyvinyl pyr- 1 0.5 0.4
rolidone




0.2 0.2 0.2 0.2 0.2 Crenophor RH410 0.3 0.3 0.3 0.3 0.3 arom
0.15 0.15 0.15

10

15

20

25

WO 2009/130319 PCT/EP2009/054993
- 36 -
HC1 20% 0.02 0.02
KOH 20% 0.0543 0.14
demineralised 87.5671 86.56071 87.5481 87.0038 77.42835
water

Example 26: In vitro demineralisation test with

mouthrinses of examples 21-25

The tests were carried out on enamel samples cut from
extracted third molar teeth which had been stored beforehand
in a saturated aqueous thymol solution. The enamel samples
were prepared as follows: From the teeth were removed me-
chanically any remaining soft tissues and the roots. From the
teeth surfaces were excised samples of about 1 mm thickness
in the longitudinal direction of the tooth. The face of the
samples representing the original, natural tooth surface was
ground to a flat test surface of at least 3 x 3 mm; the
enamel was removed to a maximum depth of about 250 um. The
flat test surface was polished using grit paper of grain size
12 um, then of 5 um. All grinding and polishing operations
were carried out under water cooling of the sample. The pol-
ished samples were glued by means of a light-curable resin
(Technovit 7230 VLC, Kulzer-Extract, Wehrheim, Germany) onto
object slides. Half of the flat test surface of the samples
was covered with the same light-curable resin and the other
half was carefully cleaned of any impurities. A total of 72
samples was prepared in this way. The samples so prepared
were stored until further use in a humid chamber at 100%

relative humidity.

As the test solutions were used the mouthrinses of ex-

amples 21-25 and one negative control test solution contain-
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ing 500 ppm F- ex NaF and all inactive excipients mentioned
in the table of examples 21-25, but being devoid of AmF,
stannous chloride and sodium D-gluconate. The pH-value of

these test solutions was checked daily during the test.

For the erosive demineralisation test the 72 samples
were divided into five test groups and one control group with
12 samples each, and inserted into sample holders (dyeing
holders, Schott, Mainz, Germany). The test was run over a pe-
riod of 10 days (2 x 5 working days), with six erosive demin-
eralisation cycles and two application cycles of the test so-
lutions being carried out daily. All treatments of the sam-
ples were carried out at room temperature. In between all
test and application cycles and overnight between working
days the samples were stored in a remineralisation solution
containing 0.4 HsPO4, 1.5 g KC1l, 1 g NaHCOs; and 0.2 g CaCl,
per litre. During the weekend the samples were stored in the

abovementioned humid chamber at 100% relative humidity.

The treatment regime for each testing day was as fol-

lows:

1) A first demineralisation cycle was done for 5 min-
utes with the enamel samples inserted into dyeing cases
(Schott, Mainz, Germany) containing 250 ml 0.05 M cit-
ric acid solution. The samples were then rinsed with
tap water for 1 min.

2) The samples of the five test groups were subjected
for 2 min to a treatment cycle with 250 ml of one of
the mouthrinses of examples 21-25, whereas the samples
of the sixth test group were subjected for 2 min to a

control treatment cycle in 250 ml of the abovementioned



dem neral i sed water 87.5671 86.5671 87.5481 87.0038 77.42835

Exanple 26: In vitro demneralisation test with nouthrinses of exanples
21-25 5 wo2009/1303fibe tests were carried out on enanel saOpPEP30000E49H3 OM
extracted third nolar teeth which had been stored beforehand in a saturated
aqueous thynol solution. The enanel sanples were prepared as foll ows: From
the teeth were renoved ne- 10 chani cal By any renmai ning soft tissues and the
roots. Fromthe teeth surfaces were excised sanples of about 1 mmthickness
in the |ongitudicralt idier eetitan 10fsihe itoeqt Af tEre thace afrcbhecsanpl,eses
representing the original, natural tooth surface was ground to a flat test
surface of at I"E€&st5aBPLeS RSt Fé NP5 erdafell Was MeirbveédPt ¥24Sfaxi num dept h
of about 250 ki The [l keslcsir Lags s doldoshed sl nerahicd -paper. of
grain size 12 km then of 5 km All grinding and polishing operations were
carried out undeomatyerlecoelsi ngsofrithed samgire abblve pol iished tsarvplles ader e

gl ued by neans of | i ght-curable resin 20 (Technovit 7230 VLC,
KuIzef-ExtractPnﬁeﬁpﬁéiﬁﬁc%brnany) onto object slides. Half of the flat
test surface ofs)t hetsanpl eswascoverednd thnhe ssared isghttj=cur abl e resin
and the other half was carefully cleaned of any inpurities. A total of 72

sanpl es was pr &p&téd defipkirs W@t 1'PHe Cyahsl 68 S8 Sprepace dn2ls (e Vst or ed
until further yse.,in_a m r 10Q0- . rel i 1 di ) _the test
sol utions wer elidsé:gil%tnhé:mrénﬁt gpirl%rsge)?fof%é%x%qv\?oetf%%ﬁ%%%%g@%ﬂﬁ%ow 054993

- 37 - ing 500 jepmek: fex Makiandoala tireadctieve excilp erittd et mdned i n the
tabl e of exanples 21-25, but bei.ng devaid of AnfF, stannous chl oride and
sodi uth D- gl ucoate .’ Tﬁgepﬁ9W§I glofrst iy s@xﬁg§ﬁe§o@§f%gns@hﬁfQﬂ%xF d daily

during the testsamples of thEOLikkhe LSl e demRealisdiderd estr the 72
sanples were divided into five test groups and one control group with 12
sanpl es each, ania ibeseér ced tingtlo tygmpine iolcderls (dy €ioflg MHolodertse Schot t

Mai nz, Ger many )ab.om%etnecﬁto nadsS N QY& & RE l.l % orl%% i%fn 1 % sd %%éss c(r% 5 d5

wor ki ng days), Wth six erosive dem neralisation cycles and two application
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stored in a remicnenal isat i@n 3@l Ul en corlai Ridg Q.4 HIBR4, 1.5, KC1, 1 g
NaHCO and 0.2 g CaCl2 per litre. During the weekend the sanples were

stored i maviesl dyoverrdst icorvdd dHad drsianivdr tdte 166% relrdtaoss initdiet y. The

treat nentsarmepﬂme%e. f e € e%rl”eteesotfl r?:%mdlafyervﬁslsaa ifo%I -ofl Wn sample was

determined by profilometry in the same manner as described

20 for the enamel samples in example 19, with three determina-
tions for each sample, and taking the average of these. The
degree of demineralisation of each group was represented by
the average and corresponding standard deviation from the av-
erage values of the 12 samples of that group.

25

The obtained data were first checked for sufficient

normal distribution, then analysed by the software SPSS. The
comparison of the results between groups was done by simple
variation analysis with the posthoc test according to Tukey.

30 The significance level was set to 0.05. The following results
were obtained for the six solutions (one negative control;

five mouthrinses from examples 21-25):
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conic acid as the salt)

thus as a possible activity reducing agent)

This is despite the presence of a organic acid

acting as a stabilizing chelant

(glu-
(and

for stannous ion.

They also show that compositions such as mouthrinses wherein

[F7] is particularly in the range of 0.30[Sn] = [F] 2
0.20[Sn] and the content of dissolved tin, [Sn], is in the
range of 1000 to 1400 ppm (example 25), are efficacious in

the prevention or treatment of erosive tooth demineralisation

of enamel.

wer e
from

roup(pm standard devia- tion of dem ner-
erosive tooth demineralisation of



(pm reduction in com parison to nega- tive control negative control 82.6
18.2 exanple 21 25.8 4.4 68. 8% exanple 22 33.7 14.6 59. 2% exanpl e 23 26.9
7.3 67.4= exanple 24 26.6 14.8 64.2= exanple 25 24.6 9.6 70. 2— These
results show that conpositions with [%9] of 800
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Claims

1. An oral care composition comprising

a liguid phase containing 30% to 90%, preferably 30% to 80%
by weight, based on the liquid phase, of water;

dissolved tin:

200 to 2000 ppm fluoride ions, bkased on the oral
compoesition; and

5 to 60% by weight, based on the oral care composition, of

a Cy3-s)y sugar alcohol;

wherein
the content of dissclved tin [Sn}l in the liquid phase

is at least 750 ppm, preferably at least 1000 ppm, based on the

compesition;

60 mol% or more, preferably 75 mol% or more of the
content of dissolved tin [Sn] is in the formal oxidation state

+II; and

the composition comprises an organic acid and ammonium
cations of the formula (I):
R—-NH'Ra~ [ (CHz) w=NH"Rp]v~Re ~ (1)
wherein
R is a saturated or unsaturated straight-chain
hydrocarbon residue of 10 to 20 carbon atoms,
v is an integer from 0 to 1,
u is an integer from 2 to 3 and
Rar Rp and R, are independently selected from hydrogen
and -CH,CEHE,OH,



sto 1000 ppm i.e. at least 750 ppm and with [F-] in the range of 250 to
500 ppm i.e. in the lower region of the range of 200 to 2000 ppm have
useful efficacity in the pre- vention or treatnment of erosive tooth

dem neralisation of enanmel. This is despite the presence of a organic acid
(glu- 10 conic acid as the salt) acti9lh as a stabilizing chelant (and thus
as a possible activity reducing agent) for stannous ion. They al so show

t hat conpositions such as nouthrinses wherein [F-] is particularly in the
range of 0.90FSAYIF] 0.20[Sn] and the content of dissolved tin, [Sn], is in

the 15 rangeg,of o 1090; & 0, 1400 poMmLEexyIRhe 23)iqare efficacious in the

prevention or treatnent of erosive toofh dem neralisation of enanel. 40

Clains 1. Amhoredniente composintiicorcgehpsi 9i-Ad to 1Cas| byuvdiphtse

conta“giqg 30% 1.0 90%  Dbreferably, 30%to 80% by weight, based on the Iiquid
aged %£} (e}

phase, of “wa %r?h%i%%%ﬁv ;%200 to 2000 ppm fl uoride ions, based on the

oral conpostii¢onenantt of anbndra BO%ay onel @ittt folbaséd on)the bnatheare
conposi tion, of (3-5). sugar._ al cohol; wherein . .the content of
di ssol ¥Ru9¢% i (ﬁg[éﬁ?giwfﬁ He? m-“’%‘mod Bfas 456N PY RSt C9BBOPp OPref erabl y at

| east 1000 ppm based on the conposition; 60 nol % or nore,
preferably 75 nol % or nore of the content of dissolved tin [Sn] is in the
f or mal Zoxtat FORPRT AE L 19E G of claims 1 toheg. cuhpssiti bRACchApRises an

or gani C,acld a0F AYDO] $p CaL o, 10f: f Reyd animhia Ehhse is in th
R—NH+Ra??%C}E)a-NH+Rb]v-R, (1) mHeféin 'S éggétu§atgg é? ﬁ%sat%rated
st rai ghtnghabh h§@d germ bon 3&H duen,ofoak@®d erRGheacboroaidien,i s an i nt eger

fromO tp. 1, is an integer fro Rb and Rc are
indepe%%gh ??iggl%%t%degﬁ%%Q%j%ﬁgﬁgﬁ}iﬁ%pgéHféﬂfcgém'4l wherein the organic
acid is a carboxylic acid, t he content of organic acid is 0.01 to 10
% by wei ght, based on the conposition and

3. The composition of one of claims 1 to 2, wherein in formula
{I) R is Cpg-20)2lkyl or Cpe-200alkenyl, optionally Cigalkyl or
Cygal kenyl .

4. The composition of one of claims 1 to 3, wherein in formula
{I) either

i) v is 0 and Ry, R, are hydrogen;

ii) v is 0 and R,, Re are —-CH,CH»0H; cor

iii}y v is 1, u is 3, and Rai, Rp, R: are -CH,CH,OH.

5. The composition of one of claims 1 to 4, wherein [F] is in
the range of 0.70[Sn] =2 {F] =2 0.40{Sn], preferably of 0.60[Sn] =

[F] = 0.40([sSn].

6. The composition of one of claims 1 to 5, wherein [F] is in

the range of 0.30{8n] = [F] = 0.20({Sn] and [Sn] is in the range
of 1900 to 2200 ppm or in the range of 1000 to 1400 ppm.



t he content of ammonium cations of fornmula (1) is in the range of 1500 ppm
to 10000 ppm based on the conposition. 2. The conposition of one of clains
1 to 3, wherein the total content of dissolved tin [Sn] in the |liquid phase
is in the range of 1000 ppmto 3000 ppm based on the conposition,
optionally in the range of 1300 ppm t4¢ 2500 ppm 3. The conposition of one
of clains 1 to 2, wherein in formula (I) Ris C(16_20)a1kyl or
C(16_ 20)a| en tionally G salkyl or Ci salkenyl. 4. The conposition of
one of’tl'dl C{‘“FEOOSJO 1aih&feions At GLAIE %l}‘oegt hehersin 1% @ R R are
hydr ogem;+id )1 Ml Qrand Ra, R are -CH2CH20H, or iii) vis 1, uis 3, and
Re, RID R are -CH2CH2COH. 5. The conposition of one of clalns 1to 4,
wherein [F-] is in the range of 0.70[Sn][F-]0.40[ Sn], preferably of
0. 60[ Sn] ] T 0s f.on 0 5, wherein
[ F-] §2 f%ﬁfﬁgj ﬁggbofléﬂ?3?§ﬁﬁFg ]ghggFég 19 [% T$|s in the range of
1900 to 2200 ppmor in the range of 1000 to 1400 ppm 42 7. The
conposétl n_of one qglclaﬁns 1 mherzl co sists of the qu
phase.” " 8. " THe " &otipositi & %:P |ﬁ1?lmﬁh Eln " %r%ﬁ?nﬁﬁtﬁ?Qﬁﬁf 9 The
conposf i ltﬁme of i el Phadeaidi® Lt 6 Go Whereby Wbighosi BaSed@fod hgnd iquid
phase and of 5 to 60 % by wei ght, based on the conposition, of a solid
phase %Rﬂﬁﬁf%ﬁ%ﬁﬂﬂwﬂﬁjQI?Q%ﬁ9Iﬂhﬂﬁﬁdbﬁﬁ&§edlsfﬁrs?ﬂelEoFB%sl%?Qﬁg(ﬂ= claim9,
whereighideis a toothpaste or dental gel. 11. The conposition of one of
claims 1 to 10, for use in the treatnent or prevention of erosive tooth
dem neral i sation caused by food acids or endogeneous acids. 12. The
conposj i f t he f p of..erosi ve
toot h %%n?ﬂgg &%ﬁ%%ﬁﬁ#&nlwgﬁ ag“b%npﬁggffgﬁ g Fa?n$§%€ﬂéé§§ %ﬁerein t he
food ad¢wmtsahrecacids with a first pKa value of 3.0 or |ess and/or are acids
with chelating ability for calciumions and/or which form | ow sol ubl e
calciumsalts, or the endogeneous acid is gastric juice. 14. The oral care
conpositi orThaccansh g tan afe ofe elfaicmihst @ 13 fior @se tBeainethed of
treatin reventing erosive tooth dem neralisation caused by food acids
or endb %%Wg %c%spﬁ%"@é@x?d] &t S SHdéd té’Ptguéﬁmthéaﬁﬁéﬁ?tb?n preventi on,
mherelﬁyth@b§L¢¢£@g é&téﬁﬁ&géﬁg@dy%yaﬂag in contact with the oral care
conposition in an amount which is effective to treat or prevent such
erosive tooth demineralisation, optionally wherein the 43 subject's teeth
are broyughtnd n-GRILACE: W the téleal%Prmos'u&l'e%lnorth% peti 9d ef ttpge in the
range of 10 seconds to 1 mnute. 15. The nethod of claim 14, which is for
pr evenbiagerer bsi vef toothi teniowhaldesdtmicoml 1sBgiodse of the conposition
according to any one of clainms 1 to 13 in the manufacture of a nedi canent
for preventing erosive tooth dem neralisation.

13. The composition of claim 11 or 12, wherein the food acids

are acids with a first pKa value of 3.0 or less and/cr are acids
with chelating ability for calcium ions and/or which form low-

soluble calcium salts, or the endogenecus acid is gastric juice.

14. The oral care composition according to one of claims 1 to 13
for use in & method of treating or preventing erosive tooth
demineralisation caused by food acids or endogenous acids in a
subject in need of such treatment or prevention, wherein the
subject’'s teeth are brought in contact with the oral care
composition in an amount which is effective to treat or prevent

such erosive tooth demineralisation, optionally wherein the



43

subject’s teeth are brought in contact with the composition for

a period of time in the range of 10 seconds to 1 minute.

15. The method of c¢laim 14, which is for preventing erosive

tooth demineralisatiocn.

16. Use of the composition according to any one of claims 1 to
13 in the manufacture of a medicament for preventing erosive

tooth demineralisation.
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