ORAL CARE COVPOSI TI ON COMPRI SI NG STANNOUS AND NI TRATE | ONS CROSS- REFERENCE
TO RELATED APPLI CATI ONS [ 0001] The present application clains the benefit of
Eur opean wetzeny124@pl i cati on No. 10159201.2, filed April p¢r/EROM1Q/ 05345
entirety of which is hereby incorporated by reference. FIELD OF THE

| NVENTI ON [ 0002] The present invention relates to the field of oral care
conposi t ODRAIL LARY CORITTONICOLARISING ATRNISONY AYBMNEUGTOIONS

[ 0003] St annous i ons have been used In the field of oral care conpositions
for decades. Originally the reason for having stannous ions in an oral
conposition was because fluoride was added to themin the form of stannous

fluoride. O her rea%%%??l—%éwsﬁm% FARBLNFEDCASPI 1 ARBNg own right in oral

care conpositions are t ensi bilising, caries-protective and

dem ner al i on- pr i f ks T | n pons to
oral car e['0 égﬂposi ti@{rlegﬁégt?%{faéﬁiw%r%g}rﬁl{lﬁlg%%%gﬁﬁ‘%gﬁ&gg glt'\e?l%%‘g&i? %ﬁlgh

(di val entlyo.d0é5%0d e il adoh prilt 1 20k, diad ¢roineth wf athichsiphaeby imesyoeded particul arly
in the maiply agueous nedia found in these conpositions. The oxidation

gi ves sta?ﬁ%?‘}d/m?'ons (tetraval ent) which extensively hydrolyze in the aqueous
mediumto forminsol ubl e hydroxo or oxide species which lead to
precipitates and turbidity. This is particularly unwanted for oral care
conpositions in the form of HEIDWASHEE INVENIION i nses, which are supposed
to be clear, sedinent-free solutions and which with the formation of such
preci pi t d0882]Jor t urBiedir¢sgnbieeantnuclates epthaliliek dfanaltdaee wamsuitens, iSt anni ¢

ions, to tgeélgaxten t hat theyi?.remai n solubilized in the conposition, have

| ower ef fHAEHAA UEh 18 18RS NPVEAB Wi I e it may be possible to
package tbgoxral CaignRQIRAS hhvebkeHNLES in!thefidld 98 5raP UGB cBRipBilie:RA60 Or under
vacuum such inert gas atnosphere or vacuum ceases to exi gt once the
package idscasiser{adgingily the repsors tnrdayin@sahnemriensiomp osil compssitiomtvas ni ng

st annous eed tabilisatio st e .t hat ot ect s st annous
i ons agaibﬁg%lﬁ%?pglg&iénvgﬁs %@?g‘fo @"Sglrfflﬁfbe% mtorﬁlétsa R é’”aﬁcf&hﬁrrlieﬁﬁj’nf usage
time of thaeingempasistibedin tWélk 6Wn irght WrE@hte/congiositidhs ¥Reksy such as three
weeks. WO 2011/ 124659PCT/ EP2011/ 055458 Prior art [0006] US 5, 004,597 A
di scl osedletansibilising catesgupleciwrapdsiemingializetiomnetestive affe¢tost by oxi dati on by
st annous can r : n | nate reseryoir,. [0007] EP
0 026 SSJb%i scl o?glse atﬂ ﬁlclgafsit% g%t%ﬁds@ast? ?%%88’%?? rﬁ%ﬂ%ﬁgmﬁérhsssuﬁﬁrsafh%% s nedi a,
such as idmwhsgk irat seasoushynsadivaknt ek aistappiblede ox(dutiondyfknesphegs) such as
OLAFLUR. L{0008LJ.. thel‘m oC. .pp. 1996-2000 (1961) nentions that "dilute
sol ut i on&X¥E Paffipynringng the meainly aapeons swdis fpurd hese comppsitipas dhe to an
aqueous $Q|MEbOB [i ' | I 0 [ mol ar
a0 of CaAbP RGO MAICIE (ARl D) Rk a7 IR B Blsdphds TG03. 314 A
and WO 9%iEB89 B Argiisgllddehydwoxe onpddesiecies mhahi léddoo precipientasamionent
cont ai ni ng, stannhous sal.t .and the ot her conponent  contai ni hg desensibilising
amount s 6'%1”[5169'2@@? quﬁquladr?yeqn%edt{%bo gﬁ%gﬁ%‘ﬁf’%mé‘?% ip Yref8imiok ed before
use. US mnci@Bvadhds db 1AbiiBrifles GhIASIEBren foPld ofénr! RAHARATE s6RALA Ni ng both
ua

potassiumnitrate and stannous fluoride. Since in the conmponent

conposi t fahwhish Wi thedodnaaivg ofseahicorinipiedds583edidkythreome unatcepthlda forn t he one

conmponen resent in a e ol ar, excess. over, .t he ,stannous .i.on in the
ot her cotrtrlbe\(,)%)z‘% ek S{é.nmtcﬁ%nsrrga’[ég S¥ighy tgat Rt ??‘l‘bélh%e%tlﬁtﬂ?tcé’mﬁ@op’ons was
much | ar geve loh@nefficdey thhesthdus @H3ONeNt s, upon mxing in a reasonable ratio
such as about 1:1 (see in particular WO 99/53893, page 8, lines 31-32 and
page 10, [§903ks 15- g’@)l!e ifyegi ba Pessifle & packeecdhapial baxo cogpesitien yaleeitedss of

nitrate | ai.d,c rative,toot hpaste of US 5,693, 314
A cont ai Aaguc bE R bOGRcy kGRS beniBIP B G L R AR pisey o, o

st annous existnmcé ¢he [micRageds spdred b itkedons@aerC B4l bt @ehpokidiohs thﬁltaiiﬂiﬂ'%c ated

wei ghts, of 19.4:1 US 5,693,314 A states on colum 2, lines 17-20 that
" pr ol ongSANRABHshpeRerd spme stahitistiion sysferrthatirotees stappsiipnsngginggl e

dentifrigg & ' i S V. i on of NO3
o pot oo ARHNE shitifte bPAE pielbd A5G RIS BIR IICGRRAT. "one or
two conpohenttis typidalig seddralardebs sodmpothiceivemeks. These contain a cal cium salt
(which may be the nitrate) and a salt of another divalent cation, which
may, but need not be stannous ion; the salt itself, if a stannous ion salt,
may be the chloride or, nitrate. In exanple 9 part Ait discloses a

formul ation containing a nolar ratio of nitrate ions (ex calciumnitrate)
to stannous ions (ex stannous chloridg), as calculated fromthe indicated
wei ghts, of 332.7:1. In exanple



12 part Ait discloses a fornulation containing a nolar ratio of nitrate
ions (ex calciumnitrate) to stannous ions (ex stannous chloride), as

cal cul at estof2oomm2tdse i ndi cat ed wei ghts, of 464.5:1. [000kLi/EreoIpoeSIeNt

i nvention seeks to provide stannous ion-containing oral care conposition

Wi th inproved stannous ion stability against oxidation. SUMVARY OF THE

| NVENTI Oy f2@R12] The object set is solved by an oral care conposition
conprising a) an aqueous phase; b) stannous ions solvated in the aqueous
phase; c¢) nitrates solvated in the aqueous phase; wherein the total content

of said nj tes i t. t.he nol.ar.amount of nitrogepn in the agueous
phase. rettfflabt e 245 HTPsRITA iSio R B HERRL Y RiraPishiohYSRap s B0t

sol vat ed Bt @duies by @tmno@ idnddantbelrkplueidrfraibl R$taANGE glhRRREILXNEY. aspect s of
the invention and preferred enbodi nents of all aspects of the invention are

as in thdO®dims. [0 044 F39 hetisclosex hestabilisptierelfipnnhng ioppenadieewsat es ar e
conbi ned j by: AN i I i ratio of
it rogon, Ml SuAINSR AR, B9 b R BATRE: LBSe BloRdiP R &7 s t han
2:1, therQLAFLBRlyYy, the nitrates do not noticeably react with stannous

ions. It furthe re ynexpectedly found that in this case the stannous
ions are [ﬁl{?@ st abiJ{ EB%IH P slt9963%0§91q9(§ﬁ) pypnienssagnate sehdigevof DETAI LED

DESCRl _P'Tlthz‘hfﬁtryé%ré M%B?!te[b@?oiﬁﬂs-%@rsqr) %ll a&@ero‘as &H@&?&&n&lﬁﬂingfonéhe
invention rmay be any such fornulation, e.g. a'toothpaste, dentdl del, touch
sol ut i on tingibumikreicrred véedeis theanolaPratid ef altlage iots fosstanoosiions isreseactly] B0016] The

oral car ositi i ti tai n an aqueous phase. They are
t hus synﬁ%@@ﬂgsly éﬁg%ﬁggﬁL?géﬁaﬁgeﬁgﬁggﬁg2%§§a8§ﬁﬁ@§¥Pﬁ€ﬁ@%_ By "aqueous
phase" i sohipdeifishsDotk tdiaporehi ConRiAae sGRANAISAS aty B ©Hek ¥oraBIAdnP 99%
preferably 40% to 95% by wei ght, based on the |iquid phase, of water. The
aqueous [SRAGEIrEYespesibilisiog amonetanf pofassiunh airate. din&me compemotsiary todie r oom

t enper at yr. t t 00 nRPa ' s. The aqueou hase may al so be in
et or mitedbeB¥ w8 5183 ARG Belgast 2 s PR B Gt e

wat er - solboth gotgsiuni nigra@randRiaaken Moridg Iihse AGEEMIARLAPH Nt BsmPdsRtongar e
fornulati?gi or bg addingvco-solvents of higher viscosity than water, such
as gl yc& KIS 3893t 28R VGIN 3893 Kdhe aliragmion inthetome camnerns Wahase are
under st oggl..any | I j . 3S; LV hat. coul d be
suspende% gr dngﬂﬁggﬁﬁ?ﬁ*ggsE?éﬁﬂéﬁfﬁﬂﬁ?ﬁgﬁggﬁégﬁér%ﬁ%g%eahaﬁﬁﬁat coul d be
separ at edndlarontié benioaeriahd toctaahowsives fvas mutlatak gen they 2ohysd && sol i d-1iquid
separation operations such,as filtyation, sedinentation, flotation or

centri f uGSRPERS BPPILIAILRG ing teasongble gptigpch g abnud | 1geeinmartianlastWVen
twenty-f obgdsgh : ) rJ tain
anounts, such %gm%@§%hfggggﬁgga%g%igﬁgﬁ§§k£?%hg%%ﬁgﬁ%ﬁgggﬁﬁgggéthanol

Pr ef er abhgvinpe largeexngss phatate iogerastdrinqus wnwiThe shideoatparative miatigaed ofynani c

Vi scosi t I f the uequs phase.is typjcally.in the range of 3,0 to

6.0, pre¥Eﬁ%E§§?F¥gfﬂggP§ﬁ§én@?f%@60 Bm@§U°§£ X mb@é?@ﬁﬁﬂpﬁgmﬁoWhe range

of 4.0 tqorb.(&k sthiRd ThIREe)04sAal GBH &I ﬁ&m@éinhic%_ar r\]’;ﬁéfiglf[té]%fil,@.\!i.elﬂt(json conprise
IS

"stannous ions solvated in the aqueous phase". ermis intended to

enconpas$:08P13 11 dnstates pm celpemiZe singnl P thabimelonged ahatdcbetweat gantlols i n t he
l'iquid phase.:.k es of such tin s i.es are hydrated stannous ions,

sol ubl e ?%‘neﬁlg nger&ﬂggérﬂ 1?)‘nal o sr%grepr}t@%esreg\ﬁ%s}? 3ﬁ?‘f‘8ﬁgn ¥§Wgsedﬂﬂs FBRIE 2hydr oxo

conpl exesomferséraeitd0s irit® psteniig takio witterRis'sol vat ed stannous ions is

typically 100 to 2500 g@ referably 150 to 1000 ppm_ nore preferably 150
to 500 pﬁrﬂﬂéﬁl sol vESetoQ}, @isclosersonels $wel compentat eiiagakisathnse. The
content of : ok rm,ne entionetyically (see
exanpl e 1d§ﬁ&#ﬁgk§g?%g?§§%§%§%néusg?%ﬁgﬁﬁgg& ggyg?ﬂgggi?éiﬁé%¥05

phar mac eatdtbaldiyalac cetxmg nhéchahay) batiseed abt be Sxawpk &m; desaktigglnaps chl ori de,
stannous fl uoride, stannous droxi de, stannous sulfate, w th stannous

f1 uori deSBRINY 1 llemag e t orlsor ibafe JasxgmateetparhAt hlisdpwye ment i oned
Prior arforA%lativh 30Mathengdy hbBk atio St ftPte fHS t(@ﬁca%uﬁﬁfﬁra?@' i sﬁﬁlﬁ&?@agﬁs lon
source and sinultaneously sole nitrate 1on source since It wou give in

t he or al (Fotgyosis ¢hderide)raslcalculatdi fomiteriodieated meahty; abd32. as. ini dxompk, t o
stannous ions of 2:1, which is not according to the invention. [00018] The
oral care conpositions of the invention conprise in their agueous phase
solvated nitrates. The term"nitrates" enconpasses all water-sol uble

i norgani c species containing one or nore NO3- noieties each (coordinated to
a cation or as counter anion(s)). Exapples of nitrates are nitrato

conpl exes of netal cations present in the aqueous phase of the oral
conposition, such as of stannous ions, solvated nitrate counter anions and
undi ssociated nitric acid. The solvated nitrate anions are assuned to be

. ] . S "



t he aqueous phase of the conposition. The "stannous nitrate" of the prior
art may al so be used, but then in conbination with another stannous salt to
gi ve a novenorakieoof nitrogen, neasurable as nitrate, ProT@EPhMmatss#sst annous
ions of less than 2:1 as is in acordance with the instant invention.
Nitrate ions and stannous ions in a nolar ratio of about 0.66 : 1 may be

si mul tane@%ﬂAM?&’o%§h@&rﬂdﬁﬁloﬁ@5ﬁfaﬁhﬁ ﬁmﬁa&"r@tiﬂ &ﬁﬁtrat@@&isc(ex &dl@AOUS
nitrate (believed to have the fornul a CP& & particularly if the
aqueous phusie) tostanhpehions (q@th@ﬁChh@rsdeh@@ wlatiidffron tedndieatndmeighis h a
little anglﬁ%% 3]:‘ acid to prevent hydrolysis to hydrous tin(ll)oxide. Such
conposi ti 3 d then be nade free of both sodium and potassium This salt
can be preperigd i n THe\Fthi indentfonrsarians pioside sdiingudiontoamitiegpel adrtr e;

al though at higher tenperatures it maty detonate. Nitrates nmay al so be

gener at ecromposifien adihaowsoysHataneys ipnstabibipeasinst exdporaddi ng silver nitrate
to an agueous phase in which stannous ions have been sol vated by addi ng
stannous chloride. In this process any added silver ions can be
quantitatively precipitatedUMMARYET THEGNVENTIAN | ong as noticeabl e
amounts of chloride are present in the aqueous phase. The remaining of

not i ceabl [goguppunt s THe dHidcDkdtdesdlvedty & q@alaaascompositpntcampusingtapamavi ng a
noti ceabl e anount of stannous chloride not yet nethathe5|zed to S annous
nitrate, ARHPQUS BhAs bt sannpus pongSelypigd ie Beviirepus méa%eeamwr@ﬁ%m vaged torfae

i nvent i on, h@&fs hh&. WRkAn %’é‘%&@f oR EenPbHa?cgﬁﬂate ﬁﬁhﬁlealﬁol { {h@lf of PE | ess
than 2 tines 6 Mol ar ampunt of stannous |ons ort t IS means t hat
as |l ong aﬂtrsgdn\mrthe&tqluemusqma@eamdamr@lﬁleas pitratet fsdessph)an Ztoiesnthesndleer nitrate,
t hen the nol ar unt. of anount of en asurable as nitrate, is still
| ower t hapont Pﬁ%gg Vg IRRoYS 1%“ d%ggﬁﬁgﬁgn‘ieons in accordance with
the invenpp@ms) [ 00QFQLTREQE 8f th@%&nﬁ&%lﬁ%r&fe%& ef?xfbo&ﬂﬁentsrl}f%ﬂtab%’é%tsaéfso
conprise a flavour substance. This flavour substance is prefera

sol vat ed thdlrypetumeesfmethﬂblgan%d in the aqueous phase. Exenpl ary

sub-cl as the fl avour sy nc at, may. _bhe conprjse e oral care
conposi tf@ﬁo@tﬁ t he ;‘P{{}%H‘Eﬁ"‘gﬁ ‘ié?oun% el n){tla{%?s)arﬁgﬁlgt”élgﬁgnb?r} %quS?u essences
obt ai ned dohion wagedtalo8s AN i1ES Mol ¢ ASE MIRSdeh, Mbhsurdbld dsiectiiBatooi |

canphor oil, citronella oil, citrus oils, apple, eucal yptus or spearm nt
essenc, Btanapysions whichris lsaothan 8l theéuﬁratly ﬁh@gltr@tqs dozet Beticgaly rcachwéth hol |
camom ! e.ﬁ?alnn()us%%g&rl{@v?g fu?t:h rmclr% qﬁe)&)‘ {:tedl Qﬁl‘ﬂf thgt 18't1}11's c%n?}\{e stgrh{o’us Hnghae oil,
citrus oi'l, pepperm nt" Oi spearmin ., sage oi vanil lin,

W nt er gr eedaled ktabili@éd’lzlig%tﬁm;ﬂoﬂlldhtlcﬁfb}catﬂll@qﬁHQHC laaygenm l; i)

natural or synthetic conpounds producing a "warni or "hot" sensati on.

Exanpl es t hereof include capsaicin, dihydrocapsaicin, gingerol, paradol,

shogaol , pi perine, paJBE*F!@L}E’BWCR@l‘I‘Id)N'OP? POWRENy extracts from

paprika, extracts from pepper; extracts fromc | I | pepper; extracts from
gi nger rqghdrs y’Xt r aﬁltesbr%& 3l af%frﬂrp%g‘?l%}f%%%'lﬁ%% %ﬁgéu%fa%ﬁ%&?”t hes
acnel | a, extracts from I'a gal anga I'nla gal anga
car boxyl iecg. aaoathlbdiswadeﬂthlyée&,%a@splutmnpmbmﬁmnﬂeamdrso Itbﬁﬂbrleférﬂﬂy itisa

N-vanil |yl am de, 2- nonenoic acid am des, in particular 2-nonenoic acid
N-i sobut ;}P‘ﬁm“él‘égeand 2- nonenoic acid N-4- hydr oxy- 3- met hoxyphenyl ani de,

al kyl etg r@f 4- Il X Veards cbdﬁﬁ)toFf%M Gf‘tﬁé( ?&P&Hmmh An RRAIOLE PARE.

4- hydr ox t hoxybenzyl ut'y ethers o
3- hydr oxyTh¢y et thox y}lmen)zmbusiy elohodferrad ﬂoyals "wqdu:euscqmﬁpdmtmns'd Byetahoopbenzyl

| cohol , ~al k t th h th f
3, 4 et hyPerveds GEFBLTE PG Batiore copiity R 3 pia Resbymriiapny Siecfe acid
anmi des, i930pBy werg%{ %se(d%MQ hae{mﬁagéegmﬂph%eﬁha@%%h@se%ydoeh& id,

octyl ani de, nicoti nal dehyde, nethyl nicotinate, propyl nicotinate,
2- but oxyenmlngnt hasta dyapmic bl@ww ahiiooBt temaeratuandf ot-mage draoxpefaiac sl ;

iii) nat or s thetlc coo N ect. Exanples

t her eof ggeaﬂu?ﬁw ??fTﬂﬁg n%ﬂ%ﬁy fé&ghgﬁﬁﬁﬁhéw6$§%%¥%? acetal, nenthyl
| actat e, agtdhisplished Byziadﬂaﬂg Mﬂer-@ol@@[etg@ﬂﬁﬂglcﬁ tisClehird i des at& ngablemmmwﬁal 3-
carboxylic acid Nethylamde), 2-isop roP%I-N 2, 3-tri met hyl but anam de

subst i t utcats Teynylatie o Br adding go-selvarts af Bigheradscoginiar Heleyprebane- 1, 2- di ol
2- hydr oxyet hyl ment hyl carbonate, 2- hydroxypropyl nenthyl carbonate,
N-acetyl gl yci ne nmenthyl ester, nenthyl hydroxycarboxylic acid esters (e.g.
ment hyl 3-hydroxybutyrate), nononment hyl succinate, 2-nercaptocycl odecanone,
ment hyl 2-pyrrolidin-5- onecarboxylate; 2,3- di hydroxy-p-nenthane,
3,3,5-trimethyl cycl ohexanone gl ycerol ketal, 3-nenthyl 3,6-diand

tri-oxaal kanoates, 3-nenthyl nethoxyacetate, icillin and 1-nenthyl nethyl
et her. [00021] The oral care conp05|t|on of the |nvent|on may conprlse one

. o " o



physi ol ogi cal |y acceptable pH value in the range of 3.0 to about 6.0,
preferably about 4.0 to about 6.0, nore preferably about 4.0 to about 5.0.
Thi s may Wwe 2acihi2essed usi ng customary buffering systens ®oTEPasi1as3¥ggir ogen
citrate / nonohydrogen citrate; lactic acid / lactate, or gluconic acid /

gl uconate buffers. The exact desired pH of the oral care conposition nmay be
achi eved ] i I ] i . base
(such as S B B B B g e R Bl o “nen
t hey are diwotvied isolsdss suchras abtasiaes, $loit avuld bs sespsadedi arldisperspd &f ermixkey

conpletely, free of suspend or i mented. solids or fromturbidity.

[ 00029] Fu‘% I agjitaus Rapse . ﬁg’&ﬁéﬂ‘iggf’ SeRgrgteq ffﬁ@ég%fw%?lif’ra? 8?%?@8%%{0& i on of
the i nvenyy a5 sitBYsol8-1{q8ld dePShABE Sperations such as filtratRWe S§E@MBASLion, MoR@ohi cul ar
artificial sweeteners such as saccharin, acesulfam neotam cyclamate or
sucr al oseor caatrifirgatiomiaphonaityeaftsr dijuténgethe erré eare ot latipnt thgotyaioldhwitkt evi osi de
or glycyrrhizin, or sugar alcohols different fromth ar al cohol
such as S%EE%I}' ;F B? ,aq%?)?}l? ﬁl?) M aﬁlslotc(? PSS HarhT ?rg{;gnqll’ﬁlé@le%(n%? 5eéog(g’ésent in
anount s afas@Port e Qqudbus Phakes Bdthanol) PEESHbLyahO adibboly pt @Y liqi@sed the t he
conposi tion. , - Antibacterials and/or preservatives, such as
chl or hexia¥orenentioned dywenic yisaewiyn b/ rR whdsiagres rPSé’i?rlél yypicaliy in B

benzal konj | ori dg) ! I r n). The
amount ot T Sl B AREE R P UFR R0 COh o rcl Y n BELEREN)
fromO t ofabdwts.Q. 5% preferably 0.05 to 0.1% by wei ght, based on the oral
care conpgsition. - Enulsi}ie[s or. solubilisers, mainly in
connect i JAYNH h aboherspkGaEnRAIPRISHIPEY P OEBEEAHRBUIPTITdFBP AR i Bact er i al s,
uhi ch. OT L8NG Bl (@O BHUHR ThY I REHERNE (EfhpaleAMPhRSipesben

enul sifiers are neutra urfactants (such as pol yoxyet hyl ene hydrogenat ed
cast or oiih tlorfofragltoxidetiod statf +13 irgte $)qpidgiasm Examples at swwhttis spscieharas sodi um

cationic rfactants (such a i um cat,i

| auryl sq{fa&gﬁa U5 @ i t he ammoni u ons of
formul a (PY5AEEstations BrsoRiPlS P4l QRIPEIC crmPlerey Gf F1AUONR WS P W Gpi | i ser s
may be prgagiko domhpiiey bt stafout ¥ods CRld am&i bPsoAMrePstRirRua Y iOygikatp 1. 5% by

wei ght, based on the oral care conposition. - Thixotropic
agents, sW8Ho 380Gppranirelesbin €50 of 10R) dpwx neropipfatetl nyfe i 509 mse of

hydr oxyet hyl cel | ul ose. or ,1muci ns, i n _an anou effective [ rt the oral
o e ool ST Eio Rt A e pdl Pl AR e oL 4G R EEbs

pol yvi nylipyy ey belesermib&DpROhtFundthenly gpdel cxambleClOPIIRaRl St ddatandbad iogar e
conpositions of the invention that have a solid phase, such as in

parti cul dRa keodayad flem pphataaeanticyll accepipble slgpaayisyals, Exautiese SABIAENI C
abr asi ve o IRV M i ' i i1
phosphatz&hgﬁ t$%%¥%§?g% 6%gﬁg?gﬁg&égggﬁhgﬁéﬁ%ggg%ﬁ%?%ﬂg%éngghg@g%%ic
abr asi vese(rpuebfeasd p@hytdiak peandssignaley in thelabovd mentteed pabyat yg 'Gemnous

pol ycar bonat e, . copol, rs from (nmeth)acrylates and other olefinic
nonpners,nlfﬁ%ﬁylémog%gt?{fggﬁ Qg-spger%&e%%éw%sﬁ SITRRRRGAURY SPHEE &Y de
resins, phghe |sfnt:9ftr5]%ﬂ@§f>(/g?n H%?;&l%gg%klgiﬁgn a%lé&%ﬁﬁéﬁi@re%&%ﬂea&ﬁ%l@%s or

pol yesters). [00031] Since it ound that stannous 1ons are

st abi | i zeutrite, tagtaeous isd oftd: brwldgaismet aaxidiag fodhe byesidnvat ed nitrates, it
is an Objﬁ&b# f the.invention to ﬁEOVi E a such a stabilization process.
The i nverd al so COREE AT ORPPROBD AP IHERTOL SRS &R S URAPE™ t he ora
care conpgéed doBtcdl nitr8s. ITHEREH AitrdtSs" ThOdBFhss@lalll Watsl & @le addodnhen

di spensed. Since stannous ions have been found to be highly stabilised

agai nst cRedetjopritipe pheeemariet NQt eapieties eheds(cherdetedgo esiabivreot as qraer de
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exanpl es. Exanples Exanples 1-9: Muthrinse fornulations [00034]1In the
foll ow ng exanples the amounts of all ingredients listed in the table are

i n percerwagesi/laysseei ght, based on the overal |l nout hri ngeT/EBz@mpPsasNo. 1 2
3 45 6 Added oral care actives 0 ppmF [Sn] 400 PPm O ppm F [Sn] 125 PPm O
ppmF. [Sn] 250 PPm 256 ppm F [ Sn] 800 PPm 500 ppm F [ Sn] 500 PPm 300 ppm F

[Sn] 150 ilgll?smSince all these nitrates will normally be in thermodynamic equilibrium with each

other it is not possible to determine the molar amounts of each of these nitrates
individually. The common feature of all these nitrates is, however, that upon
alkalinisation they are converted to solvated nitrate anions by deprotonation of any nitric
acid and/or by precipitation of the metal cations from any nitrato complexes as insoluble
hydroxides or oxides. Essential for the purposes of the invention is that the total content
of all these nitrates solvated in the aqueous phase of the oral composition, i.e. the molar
amount of nitrogen contained in them and being measurable after alkalinisation (but
without any other or further chemical conversion such as oxidation) as nitrate anions (see
example 11), is less than 2 times the molar amount of stannous ions solvated in the
aqueous phase. If the nitrates solvated in the aqueous phase are assumed to contain only
one NO;” moiety each (coordinated or as anion), then the molar amount of these NO3’
moieties, and thus the molar amount of solvated nitrates themselves, is equal to said
molar amount of nitrogen. In this case the said ratio of molar amount of nitrogen
measurable as nitrate to solvated stannous ions is also referred to for short as "molar ratio
of nitrates to stannous ions".

[00019] Said nitrates may be obtained by adding sodium or potassium nitrate to
the aqueous phase of the composition. The "stannous nitrate" of the prior art may also be
used, but then in combination with another stannous salt to give a molar ratio of nitrogen,
measurable as nitrate, to solvated stannous ions of less than 2:1 as is in acordance with
the instant invention. Nitrate ions and stannous ions in a molar ratio of about 0.66 : 1
may be simultaneously added using the crystalline so-called "basic" stannous nitrate
(believed to have the formula Snz(OH)4(NOs),), particularly if the aqueous phase to
which it is added has been acidified beforehand with a little amount of acid to prevent
hydrolysis to hydrous tin(IT)oxide. Such composition could then be made free of both
sodium and potassium. This salt can be prepared in crystalline form and is stable at room
temperature; although at higher temperatures it may detonate. Nitrates may also be
generated in the aqueous phase of the composition by adding silver nitrate to an aqueous
phase in which stannous ions have been solvated by adding stannous chloride. In this
process any added silver ions can be quantitatively precipitated as silver chloride, as long
as noticeable amounts of chloride are present in the aqueous phase. The remaining of

noticeable amounts of chloride in this process is tantamount to having a noticeable



nitrate : Sn2+ nolar ratio 1:1 1:1 1.1:1 1.2:1 0.9:1 1:1 SnCl2 di hydrate
0.0760 0.0237 0.0475 SnF2 0.1056 0.0660 0.0199 NaF
WO 2011/124659 PCT/EP2011/055458

amount of stannous chloride not yet methathesized to stannous nitrate, which in turn is in
accordance with the requirement of the invention that the molar amount of nitrogen,
measurable as nitrate, be less than 2 times the molar amount of stannous ions. For short
this means that as long as silver chloride can be precipitated upon adding silver nitrate,
then the molar amount of amount of nitrogen measurable as nitrate, is still lower than 2
times the molar amount of stannous ions, in accordance with the invention.

[00020] The oral care compositions of the invention also comprise a flavour
substance. This flavour substance is preferably solvated, dispersed or emulgated in the
aqueous phase. Exemplary sub-classes of the flavour substance that may be comprised in
the oral care composition of the invention are:

1) Ethereal oils or essences obtained from vegetable sources such as basil
oil, bitter almond oil, camphor oil, citronella oil, citrus oils, apple, eucalyptus or
spearmint essenc, Eucalyptus citriodora oil, eucalyptus oil, aniseed oil, anethol,
camomile oil, spearmint oil, lime oil, mandarin oil, clove oil, orange oil, citrus oil,
peppermint oil, spearmint oil, sage oil, thyme oil, vanillin, wintergreen oils, cinnamon oil
or cinnamon bark oil;

ii) natural or synthetic compounds producing a "warm" or "hot" sensation.
Examples thereof include capsaicin, dihydrocapsaicin, gingerol, paradol, shogaol,
piperine, paprika powder, chilli pepper powder, extracts from paprika, extracts from
pepper; extracts from chilli pepper; extracts from ginger roots, extracts from
Aframomum melgueta, extracts from Spilanthes acmella, extracts from Kaempferia
galanga, extracts from Alpinia galanga, carboxylic acid N-vanillylamides, in particular
nonanoic acid N-vanillylamide, 2- nonenoic acid amides, in particular 2-nonenoic acid
N-isobutylamide and 2- nonenoic acid N-4-hydroxy-3-methoxyphenylamide, alkyl ethers
of 4-hydroxy-3- methoxybenzyl alcohol, in particular 4-hydroxy-3-methoxybenzyl n-
butyl ether, alkyl ethers of 3-hydroxy-4-methoxybenzyl alcohol, alkyl ethers of 3.4-
dimethoxybenzyl alcohol, alkyl ethers of 3-ethoxy-4-hydroxybenzyl alcohol, alkyl ethers
of 3,4-methylenedioxybenzyl alcohol, (4-hydroxy-3-methoxyphenyl)acetic acid amides,
in particular (4-hydroxy-3-methoxyphenyl)acetic acid N-n- octylamide, nicotinaldehyde,
methyl nicotinate, propyl nicotinate, 2-butoxyethyl nicotinate, benzyl nicotinate and 1 -

acetoxychavicol;
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iii) natural or synthetic compounds having a "cooling" effect. Examples
thereof are primarily l-menthol, but also menthone glycerol acetal, menthyl lactate,
substituted menthyl-3-carboxylic acid amides (e.g. menthyl-3- carboxylic acid N-
ethylamide), 2-isopropyl-N,2,3-trimethylbutanamide, substituted cyclohexanecarboxylic
acid amides, 3-menthoxypropane-1,2-diol, 2-hydroxyethyl menthyl carbonate, 2-
hydroxypropyl menthyl carbonate, N-acetylglycine menthyl ester, menthyl
hydroxycarboxylic acid esters (e.g. menthyl 3-hydroxybutyrate), monomenthyl
succinate, 2-mercaptocyclodecanone, menthyl 2-pyrrolidin-5- onecarboxylate, 2,3-
dihydroxy-p-menthane, 3,3,5-trimethylcyclohexanone glycerol ketal, 3-menthyl 3,6-di-
and tri-oxaalkanoates, 3-menthyl methoxyacetate, icillin and I-menthyl methyl ether.
[00021] The oral care composition of the invention may comprise one or several
flavour substances such as those outlined above. The type and amount of the flavour
substance(s) depends on the intended taste to be achieved for the oral care compositions.
Exemplary total amounts of flavour substances are 0.01% to 0.5%, preferably 0.03% to
0.3% by weight, based on the oral care composition.

[00022] The flavour substance or flavour substances may be water-soluble, in
which case simple dissolution will serve to solvate these substances in the aqueous
phase. Alternatively they may be weakly water-soluble or water-insoluble, in which case
they may be solubilized using an appropriate co-solvent, such as the abovementioned 1
to 15 vol%, based on the aqueous phase, of ethanol. They may also be solubilized,
dispersed or emulgated using customary surfactants, as is known in the art of oral care
compositions. Preferred subclasses of surfactants are non-ionic (such as hydrogenated
castor oil, cationic (such as acid addition salts of fatty amines or amine fluoride) and
zwitterionic surfactants (such as cocamidopropyl betaine).

[00023] Industrial fragrance companies, such as Symrise, Mane Fils, Givaudan,
Firmenich or International Fragrances provide ready-to-use mixtures of flavour
substances that can be used in the oral care compositions.

[00024] The oral care composition of the invention may preferably also comprise
fluoride. The fluoride content of the oral care compositions is typically from 50 to 2000
ppm, based on the composition, preferably from 100 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 potentiometrically using a fluoride-selective
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electrode (see example 12). 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, sodium fluoride or amine fluoride. The latter is preferred; examples
for utilizable amine hydrofluorides are those described in US 3,083,143 A, WO
98/22427 A and WO 2009/130319 A, these three publications being included in their
entirety by reference. Particularly preferred is the amine hydrofluoride made by adding
mol equivalents of hydrofluoric acid to N,N'N'-tris(2-hydroxyethyl)-N-octadecenyl-1,3-
diaminopropane free base, which amine fluoride is known as Olaflur.

[00025] The oral care composition of the invention may contain colourants
accepted for an oral care composition. It is, however, preferably essentially free of dyes
having singlet oxygen sensitizer properties, examples of such dyes being triaryl methane
dyes and their derivatives, in particular Patent Blue V (E131; sodium or calcium salt of
[4-(a-(4-diethylaminophenyl)-5-hydroxy- 2,4-disulfophenyl-methylidene)-2,5-
cyclohexadien-1-ylidene] diethylammonium hydroxide, inner salt). By "essentially free"
is understood that the oral composition comprises less than 0.05% by weight, preferably
less than 0.001% by weight in total of such singlet sensitizing dyes. "Essentially free"
may mean that there are no such dyes present at all, or that there is a minimum, non-zero
amount of such dyes present, that minimum amount being typically 0.00001% by weight.
[00026] The oral care formulation of the invention may also comprise non-
cariogenic sweetening sugar alcohols. Examples thereof are erythritol, threitol, arabitol,
xylitol, sorbitol, ribitol and maltitol. A typical range of total content for these sugar al-
cohols is 5% to 45% by weight, based on the oral care composition. These sugar alcohols
are preferably dissolved in the liquid phase.

[00027] The oral care composition of the invention may be adjusted to a
physiologically acceptable pH value in the range of 3.0 to about 6.0, preferably about 4.0
to about 6.0, more preferably about 4.0 to about 5.0. This may be achieved using
customary buffering systems such as dihydrogen citrate / monohydrogen citrate; lactic
acid / lactate, or gluconic acid / gluconate buffers. The exact desired pH of the oral care
composition may be achieved by adjusted by adding acid (such as hydrochloric acid) or

base (such as sodium hydroxide).
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[00028] The compositions of the invention, when they are mouthrinses, are clear
solutions essentially, preferably completely free of suspended or sedimented solids or
from turbidity.

[00029] Further optional components in all types of oral care composition of the
invention may be for instance:

- Sweeteners, in particular artificial sweeteners such as saccharin,
acesulfam, neotam, cyclamate or sucralose; natural high-intensity sweeteners such as
thaumatin, stevioside or glycyrrhizin; or sugar alcohols different from the C.s) sugar
alcohol, such as sorbitol, xylitol, maltitol or mannitol. These may be present in amounts
of 0% to 0.2%, preferably 0.005% to 0.1% by weight, based on the composition.

- Antibacterials and/or preservatives, such as chlorhexidine, triclosan,
quaternary ammonium compounds (such as benzalkonium 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 with abovementioned
flavour substance(s) and/or antibacterials, which often are of low solubility in aqueous
media. Examples of such emulsifiers are neutral surfactants (such as polyoxyethylene
hydrogenated castor oil or fatty acids of sugars), anionic surfactants (such as sodium
lauryl sulfate), cationic surfactants (such as the ammonium cations of formula (I)) or
zwittetionic surfactants. These surfactants or solubilisers 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, in an amount effective to
impart the oral care composition a thixotropic behaviour.

- Stabilisers, such as polyvinylpyrrolidone.

[00030] Further optional components for oral care compositions of the invention
that have a solid phase, such as in particular toothpastes or dental gels, are abrasives,
such as inorganic abrasives (e.g. silica, aluminium oxide, calcium carbonate, calcium
phosphate, calcium pyrophosphate or stannous pyrophosphate) or organic abrasives

(such as polyethylene, polyvinyl chloride, polystyrene, polycarbonate, copolymers from
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(meth)acrylates and other olefinic monomers, polyamides, urea-formaldehyde resins,
melamine-formaldehyde resins, phenol-formaldehyde resins, cured, pulverised epoxy
resins or polyesters).

[00031] Since it has been found that stannous ions are stabilized in aqueous
solution against oxidation by solvated nitrates, it is an object of the invention to provide
a such a stabilization process. The invention also concerns single-compartment
containers wherein the oral care composition of the invention is stored, or is stored and
then dispensed. Since stannous ions have been found to be highly stabilised against
oxidation by these nitrates, it has become possible to provide long-time-storable oral care
compositions (e.g. for three weeks) containing stannous ions and nitrates in one and the
same component of such a container; and it has become possible to handle such oral care
compositions without taking special precautions against oxygen gas. Thus, it is possible
but no longer necessary to subject the composition to a degassing, in order to remove
dissolved gaseous oxygen, prior to the filling into the storage container or storage and
dispensing container of the invention. It is possible, but also no longer necessary to
subject the ingredients for the oral care composition, such as in particular the abrasives
used for a toothpaste of the invention, to a beforehand degassing. These abrasives are
quite porous and have a high specific surface and may harbour appreciable amounts of
gaseous oxygen or air which are difficult to remove after having added these abrasives to
the toothpaste. The oral care composition of the invention, once filled into the storage
container or storage and dispensing container of the invention, thus may contain some
solvated oxygen gas. It is possible, but no longer necessary either to purge the storage
container or storage and dispensing container of the invention with nitrogen or another
inert gas, or to evacuate it, before and/or after filling the oral care composition of the
invention into them. Their single compartment may be completely filled with the oral
care composition of the invention. Generally however, their single compartment will not
be completely full of the composition, but also comprise a gas phase. This gas phase may
be, as was customary in the art, a protective gas atmosphere such as of pure nitrogen, or
a vacuum, Preferably however, that gas phase is simply air.

[00032] Examples of single compartment storage containers of the invention are
storage tanks, bottles, canisters or vessels in production or packaging facilities. Examples

for single compartment storage and dispensing containers, containing particularly
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Exanple No. 7 8 9 Added actives 250 ppm F (125 ppm ex SnF2, 125 ppm ex AnfF)
250 ppm F (125 ppm ex SnF2, 125 ppmex AnF) 250 ppm F (125 ppm ex SnF2, 125
ppm ex AW 201183365900 PPm [ Sn] 400 PPm [ Sn] 400 PPm ni t PETEP201Z3MS¥o0l ar
ratio 1:1 0.8:1 1.3:1 daflur

preferably a mouthrinse or touching solution of the invention, are capped bottles or vials,

wherein the cap, when removed from the bottle, may simultaneously serve as a cup to

take up a defined aliquot of, say, 10 ml of the oral care composition. The walls of such

container may be a "multilayer" wall, meaning it consists of several layers of different

materials to lower permeability for oxygen; or it may be a "monolayer" wall, consisting

of only one material such as plastic. Examples for single compartment storage and

dispensing containers, containing particularly preferably a toothpaste or dental gel of the

invention, are squeezable tubes. All these containers are preferably closed, once they

contain the composition of the invention, The closing may be, but needs not be gas-tight.

The closing is preferably liquid-tight.

[00033] The invention will now be further explained by the following non-limiting

examples.
Examples
Examples 1-9: Mouthrinse formulations

[00034] In the following examples the amounts of all ingredients listed in the table

are in percentages by weight, based on the overall mouthrinse.

Example No. 1 2 3 4 5 6
Added oral care OppmF |[0ppmF |0 ppm F* 1256 ppm F* 500 ppm F* |300 ppm F~
actives
[Sn] 400 |[Sn] 125 |[Sn]250 |[Sn] 800 [Sn] 500 [Sn] 150
ppm ppm ppm ppm ppm ppm
hitrate : Sn°" molar 1:1 1:1 1.1:1 1.2:1 0.9:1 1:1
ratio
SnCl, dihydrate 0.0760 0.0237 0.0475
SnF, 0.1056 0.0660 0.0199
NaF 0.0751 0.0556
NaNO; 0.0287 0.0090 0.0197 0.0688 0.0322 0.0107
Cremophor RH 410 1 0.5 0.2
Flavour 0.44 0.22 0.14
Sodium saccharin 0.06 : 0.05
Acesulfam K 0.1
Glycerol 30 35 30 30.5 26 39

11



0.1641 0.1641 0.1641 SnF2 0.0515 0.0515 0.0515 KNO3 0. 0341 0.0256 0.0426
PEG 40 hydrogenated castor oil 0.25 0.25 0.25 Flavour 0.11 0.11 0.11 Sodi um
sacchari rw0.206/1463% 0. 05 Xyl i tol PCT/EP2011/055458

Deionised water q.s. ad q.s. ad q.s.ad [q.s. ad 100%]q.s. ad 100%]q.s. ad 100%

100% 100% 100%

Example No. 7 8 9
Added actives 250 ppm F250 ppm F250 ppm F
(125 ppm  [(125 ppm  [(125 ppm
ex SnF,, lex SnF,, |ex Snl,
125 ppm {125 ppm {125 ppm
ex AmF) |ex AmF) |ex AmF)
[Sn] 400 |[Sn] 400 |[Sn} 400

ppm pm pm
nitrate : Sn*' molar 1:1 0.8:1 1.3:1
ratio
Olaflur 0.1641 0.1641 0.1641
SnF, 0.0515 0.0515 0.0515
KNO;3 0.0341 0.0256 0.0426
PEG-40 0.25 0.25 0.25
hydrogenated castor
oil
Flavour 0.11 0.11 0.11
Sodium saccharin 0.05 0.05 0.05
Xylitol 0.85 0.85 0.85
PVP 0.30 0.30 0.30
Patent Blue V 0.0002 0.0002 0.0002
Deionised water q.s. ad q.s. ad q.s. ad

100% 100% 100%

Example 10: Measurement of molar amount of stannous ions solvated in the

agueous phase of an oral care composition of the invention

[00035] A combined platinum electrode type 6.1204.310 of Metrohm,
Switzerland, and a potentiometer Titrando 809 of Metrohm, Switzerland, are used. The
calibration of the electrode is done according to the manual.

[00036] 10.0000 g of the oral care composition are exactly weighed (+ 0.1 mg) in
a 100 m! container and 40 ml water, 5 mi 32wt% HCl and a known 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 +1I contained in the sample (a typical value for v is 5 ml).
[00037] 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

12



0.85 0.85 0.85 PVP 0.30 0.30 0.30 Patent Blue V 0.0002 0.0002 0.0002

Dei oni sed water gq.s. ad 100%g.s. ad 100% g.s. ad 100% Exanpl e 10:
Measur enew0 20f1/1medsar anmount of stannous ions sol vated i RCTIEP2&1008538% phase
of an oral care conposition of the invention [00035]A conbined platinum
el ectrode type 6.1204. 310 of Metrohm Switzerland, and a potentioneter

Titrando, 89, gziar%tlr SQ‘M {AGEdrAB e & ofﬂf@fjthe T'&%n&@'ﬁh@ﬁ@éd Aol the

el ectrode 1S done accor di i Ng"to the manua 00036] 10. 0000 g of the oral
care conpraztSh(aﬂscﬂmtmreimanltlbyalmaghled ( 0.1 ng) in a 100 m container and 40
m wat er % HC1 and a known aliquot, .v of standard 0.05 M

1 (13 sol Lﬂogéﬁ is addefmow Of SERRGUS IR GoBtAmEd ARy cfafr@e)e%%g 91t “Re tin in

formal oxjdpfiicORpatiabe [$hi',aoBb@ikgds i n the sanple (a typi caI val ue for v
is 5 ml). [00037] The el ectrode is imersed into the sanple solution and the

r emai ni ng
[Sn*"] = 593.45 (v -v,).

[00039] If the oral composition consisted of an aqueous phase, without having any
solids, then the molar amount of stannous ions solvated in the above 10.0000 g oral care

composition, Sn2+aq (in millimoles), is obtained from the above [Sn*") as
Sn?*a =8.425x107° x [Sn*"].

[00040] Alternatively, if the oral composition contained an aqueous phase and
solids, then another 10.0000 g of the oral care composition are diluted with 40.0000 g
water, filtrated and the solids filtered off are dried to constant weight. The weight of
these dried solids, in grams, is designated as ms. The molar amount of stannous ions
solvated in the aqueous phase of the above 10.0000 g oral care composition, Sn2+aq (in

millimoles), is obtained from the above [Sn™] as
Sn**aq = 8.425 x 107 x (10 — ms) x [Sn*"] .

Example 11: Measurement of the content of nitrates in oral care compositions of

the invention

[00041] 1.0000 g + 0.1 mg of the oral care composition are exactly weighed in a
container and water is added to make a total weight of 20.0000 g 0.1 mg. The
determination is done by ion chromatography on a 20 microlitre sample of the
supernatant solution:

Instrument: Dionex IC 25 Jon Chromatograph with autosampler AS 50
with an eluent generator EG 40 with a EluGen Cartridge KOH.

13



i odine not already reduced to F by the tin in formal oxidation state +ll is
titrated back wth standard 0.1 M Na2S203 solution to the endpoint of the
titrati orwoBha/usesd anmount of Na2S203 solution in m i spPCakPnroia®sacs

[ 00038] The anpbunt of stannous ions contained in the sanple, in ppm based on
the oral composition, [Sn+1l], is obtained as [Sn+111 = 593.45 (v - v,)
[00039] I f the oral cOAMROBIdHeR M0 PASASET O AR, RALAOUD nRiash pii-t hout

havi ng any solids, then the nolar anobunt of stannous ions solvated in the
above 10ccd000 lqp Racad Gedh a. & dnposlengthrb0 ®n2+aq (in millinmoles), is obtained

fromthe above [S +1H as Sn%+agp.: 8. 425 Xﬁing X %waléll i

[ 00040] Al t er nat i vePSPPIEFIERES'GP 1088%%8&9% O ESAY A e 48 ueous phase
and sol i gsrg-errRanAtiiesmid: 0000 g of the oral care conposition are dil uted
wi th 40.0000 g water, filtrated and the solids filtered off are dried to
constant wei ght. TiHeewied@mM pptassies aydioxisld sgltipaishis plkglinenduents desi gnat ed
as ns. T S sol vat ed. iLn. t.he agueou hase of
The abova 1D bt ST AL e PEeS Rt BASEb iy ARERHEYD TS

obt ai ned from t he Eibavete[ @0 hflpeasmidme+aq = 8.425 x 10-6 x (10 - ns) X
[Sn+l 1] . Exanpl e 11: Measurenent of the content of nitrates in oral
care conpositions of the invention [00041]1.0000 g 0.1 of the oral
care co%@@‘?zﬂi on afhe eglaremguitsi i smons {ladaiied dioth hat2@miceliszdded t o
make a t nej 04000 Q.. ...Lhe determ nation S, done by ion
chr omat oo miy EufBhed fofte? Bl of el B HE RLTREMANARP LT on:

| nst r umesatnpldDusing ¥ chiibrafior QvEDF BoRE agbaRb Wiidle Albeseded. emhiAS 50 with an
el uent generator EG 40 with a EluGen Cartridge KOCH. ) Col um:
Di onex |C@ﬂb¢a§en AGVe i Preppred byeasusingimderbe pame ignchrqypatogiapliem | on Pac

AGLAA, i coflditind ™ nhi GHGELD cg, f soluti ini Qi Di onex
Ani on Seciof 1F\’Ieaenerzlit |Bng %13 Sr@g;asssglr%uo?sAﬁé%lﬂﬂﬁ%ﬁ%ﬁmSQI%MN% 5% El uent:
40 nM patnassisfpoledsion deate o at useiful rddges al kal i ne el uent converts, upon

all nitrates containe [

tact with. th le, therein jnt t
oo ons. TBbT o o TPBR ML i oo o iog Cof GubaY RS ABIGH: BB ATING ¢ r at e
ani ons {INGBiven 3£ tdiMSrholdsOffeh iR OafMbs@h bf higrof &M tBe hBoveVi2ddRiLeaf r Om t he

area of the nitrate peak in the ion chromatogram of the sanple, using a
cal i br atdasncogupogisionf measiueableasouinate.ofhinh isrdesignatsd ap @k (iamadimdlas)sis

calibratjon,curve. i r.epared by nmeasuring under the same ion
chr omat odél}e %F%uaig)n@\l@? g’ns 20 mcrolitre aliquots of solutions containing

known, H000443r i abl gtdidtaielya b bsl edmpattasoniidetahaig@id Aqaddussifasd  range.
[00043]If the oral care conposition consists only of an aqueous phase, and

{ 1\ 103- andjsalidsi (g&nabrasivgsertberpanesher tl HOAO giof theotralrcagmenimposiionriice dibtech i n t he

above 1. I 4t . r e _as. nitrat whi i's

shove 108090 0l FALE FRIERSLE Ry AR 8,080 LAl J0LAD

[ 00044] Alieawdiglitiof eeye diiéd §diels,dn @kamsy) ipdesighhted as ot Biengslapdmbiruf d (aqueous)
hase

P nitrogen measurable as nitrate (in millimoles) in the aqueous phase of the above 1.0000 g

oral care composition, which is designated as {N} (in millimoles), is obtained from

above {NO3} as
(N} = (I — ms)x {NOs’}.

[00045] If all solvated nitrates present in the aqueous phase are assumed to contain
one NOj; moiety each (coordinated or as anion), then the molar amount of these NO3”

moieties, and thus the molar amount of nitrates themselves, is equal to {N}.
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and solids (e.g. abrasives), then another 1.0000 g of the oral care
conposition are diluted to 20.0000 g with water, filtrated and the solids
filtered whf20mre4adpi ed to constant wei ght. The wei ght ofcrirs@1asi4egl
solids, in grans, is designated as ns. The nolar anmount of nitrogen
measurable as nitrate (in mllinoles) in the agqueous phase of the above
1.0000 g oral I@;?arnﬁal@@mérﬁfo%tné’\fm&me'd%teﬁ%ﬁiaﬂ&@h?&a?e%ré dmgpdsition dfl | mol es) ,
is obtained fromabove {NX3-} as {N} = (I- ns) x {NG3-} . [00045]Tf all

sol vat edthainveatie’s present in the aqueous phase are assunmed to contain one
NCG3" noi ety each (coordinated or as anion), then the nolar anmount of these
NO3- noieties, and thus the nolar anmount of nitrates thensel ves, is equal

to {N} .[00046] ExagpliesdtiBRARabIORBE 60501 1 5P 6 MRt IRhESWithdlahen i n oral
care conposition of the invention [00046] A fl uoride-sel ect | ve el ect r ode

type 6. 0bp/lasmegsr 0Bt MehahmShwitzesland aerl armApl4a(d refgtenes elgdpodeNina ohm
Switzerl Al el ectrode type 6,0750. 100, Metrohm
Swi tzerlgﬁ (ggg) S@éﬁ%]f g%ﬁ%ﬁﬁ % ionic strength adjusted buffer (TISAB)
i's requifoeodynd medeotaliohiolstromgh adﬁustedi buffen TS ABBD ragnifdd@d ntad2aki tres of

water is repare olution 1

1, 2- di anfo ewcfrxé%ﬁ @;; NS(Nn&N)aQH tn&q ligescftyaterd prgparsd gsojutignc): Zh8 285 nd

gl aci al I | 2); then
Jor ut | ong” T afnBGIBLACKARR P diedic ohd 250 BINATH LA 267 Wbl

[ 00048] Tdvetic adid breatissotvedfin  higre$ bﬂwatled(sohmbadb ithen sll@cins dded 2sarpmitar med
accordin t.he yal of the pH lon-meter. [00049]1.0000 g 0.1 ng of the
or al car%‘déﬁﬁﬂd@lt{ﬁgﬁleﬂ‘@t D3t 'y weighed in a 50 mi plastic container and
filled upogagh watpfe ctaﬁb?atlﬁﬁ'oﬂﬁlte fﬁ%rl@&s&@&@e%l%@o&e Wer@Rfe PR cBidigf above
mentioned TlISAB buffer are added. The fluoride-sel ective electrode and the
r ef er encle ted manyadabthamél/lomeeteed into t he sanpl e and the potential is read

ff aft t | of. th . Th
Pl uor adondidlnt  sbouE R 0d R ot e lﬂa"%?%%mgm% Pt St heth 8‘? }r?eaasureed
r esponsesyal ‘ﬁsth‘)’coﬂ@an(etl R&d Hatal q}ltlh%dt&g g %{{t r?g Qg (ﬂg + B

conposition to the nmeasured sa , wel g f o t he oral
care corﬁﬁml off ahovsawptlmadnTIgAB buffer areEad:daqhIiélemorﬁe-a&iecttwtewl@:troéé arlmhous i ons
W thout npitrate a presence af 1. nolar equival ent .and 2

oqul val o ST en dreode Hegaomoterpieahe g batCir solan Sres pif s Snr2 i n
400 m disliids) &@oﬂ@%get'b tMERBnd] %pﬁfe@nomﬁa@r ShS ‘f'lhbﬁﬁ'éc&d%b‘x%a‘%i%ﬁtlﬁbﬂﬁd an
initial 400 ppm of sol vated Sn2+ he first solution was w thout potassium
ni trat e;is cdculned brcordtphiedhadgesraBespryspotlas by din(ti total dlution faotw! ar

equi val th Fesp ect tq.stannous io0 rd mer ded 272
ng pot agig(?lﬁm qr?lrc&r 2CqMROSHiqRp e TREashi %wp@eﬂﬁn?ﬁwg@gggg et%felg nous
ions). Theopt eagarcalhp@ﬁn@{sa&m ﬁpéutl ons was done w thout any further
protection fromair, The content of Sn2+ was measured by the usual

i odonmetric titrati on with sodiumthiosulfate and a known excess of iodine
(see exanple ]lgc)l amgg@l:ﬁ:%asoﬂ?tgro sGind 'oﬂsr\x/ﬁhoql‘l‘lgtllagea}n i VfdsefteldrTe i nt erval
of 21 days. » he dark. The
devel opraoibr afuitdient aad@ enslaradgubaleafs cPmarat€ i n ppm in the three sol utions
over time was according to the following table: Tine, days Sol. 1 Sol. 2
Sol. 3 0 381.0

[00050] Three aqueous solutions of 211 mg SnF, in 400 ml distilled water were

prepared. These solutions thus contained an initial 400 ppm of solvated Sn*". The first
solution was without potassium nitrate; to the second were added 136 mg potassium
nitrate (= 1 molar equivalent with respect to stannous ions) and to the third were added
272 mg potassium nitrate ( = 2 molar equivalents with respect to stannous ions). The
preparation of the solutions was done without any further protection from air, The

content of Sn** was measured by the usual iodometric titration, with sodium thiosulfate
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388.5 388.2 0 380.5 387.1 389.0 8 344.4 388.5 387.0 8 349.1 390.7 389.0 15
276.4 392.8 392.7 15 294.7 393.1 393.0 21 116.5 392.2
WO 2011/124659 PCT/EP2011/055458

and a known excess of iodine (see example 10), and was carried out in a duplicate over a
time interval of 21 days. The solutions were stored at room temperature, in the dark. The
development of the concentration of Sn** (in ppm) in the three solutions over time was

according to the following table:

Time, days Sol. 1 Sol. 2 Sol. 3
0 381.0 388.5 388.2
0 380.5 387.1 389.0
8 344.4 388.5 387.0
8 349.1 390.7 389.0
15 276.4 392.8 392.7
15 294.7 393.1 393.0
21 116.5 392.2 392.7
21 168.0 392.4 392.2
[00051] Both solutions 2 and 3 were completely stable within experimental error

over 21 days. In contrast thereto, solution 1 was oxidized with a mean rate of about 11
ppm Sn2+aq per day by the oxygen-content of the dissolved air in the aqueous solution.
Therefore it can be concluded that one molar equivalent of added nitrate with respect to
stannous ions (solution 2) works equally well in stabilising stannous ions as two molar
equivalents of nitrate with respect to stannous ions (solution 3). The stoichiometric ratio
of nitrate to stannous ions during the observed time interval of about 3 weeks does not

seem to have any influence on the stabilization power of the nitrate ions,

Example 14: Stability of stannous ion solutions under different storage

conditions

[00052] Three aqueous solutions of 400 ppm intial stannous jon content (ex
stannous fluoride) were prepared. The first solution was devoid of nitrate, but the second
and third solutions contained 340 ppm nitrate (ex potassium nitrate, 1 molar equivalent
nitrate based on stannous ions). Table 1 shows in the secondmost left column the time

dependence of the concentration of stannous ions (in ppm) when the first solution was
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392.7 21 168.0 392.4 392.2 [00051]Both solutions 2 and 3 were conpletely
stable within experinental error over 21 days. In contrast thereto,

sol uti on wowasl/axisdi zed with a nmean rate of about 11 ppmrCSmEP2@q/opsss day by
t he oxygen-content of the dissolved air in the aqueous solution. Therefore
it can be concluded that one nolar equivalent of added nitrate with respect
to stanngygqiifidul §&hgaéﬁfa@sea2 at¥OW it Bo R Gkl ahyWehdr rhédsSrbabidihst bRgbefitagnnous
ions as two nolar equivalents of nitrate vmtyh respect to stannous ions

(sol ut i onordal dafighsing tedrispanentriiattle. he sccohdmpstrrighe celomstod tabdaib shasyss duri ng

t he observed tine interval of about eks. .does. not seem.t ny

i nfl uenc eglﬁnet é?é’egcieélﬁ? Pf/@&cf’%‘ﬁ“ﬁ%‘i}%}‘%& ANPRE IR ‘r)vg?ré%hieg Fond Sglu%x%]@garrpl e
14: St abitbicdYvitHouBbanH Beistedmnd HitholroARInY AEL bthdi fbayuentagaingr @ggecandi ti ons
[ 00052] Three aqueous sol utions of 400 ppmintial stannous jon content (ex

st annousngmabdaydight inesr sanspapairtoitle. The righieplungp pfitablenl hey/sdes/ g of nitrate,
put the §ERRRhe2BEmkNohdbaRliol bPRSER0NAL DRt BN RTINS @%gstgy%g pot assi um
nitrate, "B Mol ar equivalent nitrate based on stannous 1ons). Table 1 shows
in the sethodmesilg degidsed ahdwhhdhealtinganydehanaanaes afaitidexggnceuitin dtei on of
stannous ions (in ppm when the first solution was stored w thout being
degassed‘,iarlﬁnd w t hout taking any other neasures agai nst oxygen at nor mal
daylight in a transparent bottle. The secondnost right colum of table 1
shows the tine dependence of the concentration of stannous ions when the
second solution was stored w thout being degassed and w thout taking any
ot her neasures agai nst oxygen at normal daylight in a transparent bottle.
The right colum of table 1 shows the tinme dependence of the concentration
of stannous ions when the third solution was stored w thout being degassed
and wi thout taking any other nmeasures agai nst oxygen, but in the dark.
Table 1 El apsed storage tine (days) no nitrate, light 1 eq. nitrate, |ight
1 eq. nitrate,Téﬁ% 0 381.24 389.2 388.91 14 150.16 297.23

Elapsed storage time | no nitrate, light 1 eq. nitrate, 1 eq. nitrate,
(days) light dark

0 381.24 389.2 388.91

14 150.16 297.23 391.45

21 44,74 200.83 387.50

[00053] It can be seen that in the first solution the amount of solvated stannous

ions decreased over a period of 21 days to about one tenth of the original level
(secondmost left column). In the second solution the stannous ion concentration is
lowered to half the initial level over a storage period of 21 days (secondmost right
column). In the third solution no decrease at all in the concentration of stannous ions was

observed over a storage period of 21 days (right column).

Example 15: Stability of mouthrinses under different storage conditions

[00054] Three mouthrinses similar to the meridol mouthrinse solution marketed by

the applicant of the instant invention were prepared (the formulation was similar to the
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391.45 21 44.74 200.83 387.50 [00053]1t can be seen that in the first

sol ution the anobunt of solvated stannous ions decreased over a period of 21
days to avouviionessventh of the original |evel (secondno®CTiRPbéiiosd4ssm). In
t he second solution the stannous ion concentration is |lowered to half the
initial level over a storage period of 21 days (secondnost right columm).
I'n the tpid6rig@htitk@MpRYY) dEKS BasMoathriald wistdvbrl sTanefabuattiea@semid agtiannous
ions was observed over a storage period of 21 days (right columm). Exanple
15: St abihiidiypowhrinsss conthingd 4 Qiplie nitehtd feanotnssignghge. tuakir eqgralent

[ 00054] Thy.ee .mout hri.nses sim | t  JTRI.I IBESSE [-ON

mar ket edn%'x??etl??ée% ?t?%né)HF %%%'tjﬁaéleijriss}%%gﬁtnqﬁlﬁ\;g%ﬁdgﬁwv}gﬁge%r epalrl'tka5 e(t he

f or nul at jgrniéfe Sf thel @hcdniratibeof Moas ions sindpin) extenphefird) molitheinfd wat
nmout hri nse was, devoid of nitrate, but the second and third nout hrinses

cont ai ne#fomdovigion hring degasseshand grithout @kingiapy 8%@? MEATHETS AL RGLIXVZPRALY nitrate
based on n | . [ t he
i depRaTe et B e b T e
first nodtshswnge tinesdeptmiende vf thhooticebeatitg degassedoanc the sdvond t aki ng any

ot her neasures agaj nst oxy%en at n rnaéﬂg%yl' ht in H@ apspar e t bottle
for 21 dEpsthripppUdes BidABESIqRggOnEY FiehBtemD of bl P tire
dependenggeQfepddifnGUTIROLSREAPRiOATor SaARNRA YSns Ik B¢ tHifiansBaagdyapUt hri nse
under the san% storage conditions. The right colum of table 2 shows the
ti mﬁ plepetnce@rine\aeaiark,mgai@omﬁdm;lt taﬁttﬁgmyg»teoggmhn@g@mﬁgxygm, gven oY ad
not hri nse was stored,in t ark, .a Wit t takin n recautions
agai nst wagﬁe@%i?%%yﬁ‘h%&ai%sé‘f %ﬁk&earﬁél? 5138333? mﬁgﬁ%}ss. Iﬁ%e val ues in
table 2 ghgddrdd@ibtiieFRm HRAMiVidhaleRtdPhimtishaReeAngey i@t i ons from six
i ndi vi dual determ nations (see exanple 10). Table 2 El apsed storage tine
(days) neridol alike no nitrate, light neridol alike +1 eg.nitrate, |ight
nmeridol alike +1 eq.nitrate, dark 0 386.3 2.3 386.7 3.4 364.5 2.6 14
181.8 10.3

Table 2

Elapsed storage time

(days)

meridol alike

no nitrate, light

meridol alike

+1 eq.nitrate,

meridol alike

+1 eq.nitrate,

light dark
0 386.3+2.3 386.7+3.4 364.5+2.6
14 181.8+10.3 2882+214 323.0+£3.6
21 42.7+8.3 223.2+46.3 302.8+2.9
[00055] The behaviour of these three mouthrinses is similar as the behaviour of

the three solutions of example 14.
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288.2 21.4 323.0 3.6 21 42.7 8.3 223.2 46.3 302.8 2.9 [00055]The
behavi our of these three nouthrinses is simlar as the behaviour of the

t hree solwoi2onsi2edsoexanpl e 14. CLAIMS 1. An oral care CeOPEPREI1O65458
conprising a) an aqueous phase; b) stannous ions solvated in the agueous
phase; e) nitrates solvated in the aqueous phase; wherein the total
content of said nitrates is such thatafNjg nol ar anmount of nitrogen in the
aqueous phase, nmeasurable as nitrate, Is less than 2 tinmes the nolar anount
of solvated stannous ions; and d) a flavour substance. 2. The oral
conposition of claim1l1l, wherein in the aqueous phase the total content of
sol vat ed1ni t r aAnesalicaresdodpokitiah coferismgar armount of nitrogen in the aqueous
phase, neasurable as free nitrate, is 1.8 to 0.1 tines, preferably 1.5 to
0.75 times, ndra MePwsiBiy 1.1 to 0.9 tines the nolar anount of sol vated

stannous i onsy g, Gs ané‘g?%lg%%gﬁiaaﬂeﬁgpﬁ&% of clainms 1 to 2, wherein the
aqueous phase conprises to 2500 ppm "preferably 150 to 1000 ppm nore

preferably 156) fitato®6olpged of the efweate phast animels thototal cdntThiefspidiniitaeposi ti on

of one of clains,1 tqQq 3, wh in the, i 0 2000
of S0l vatieteh INbFaR ROt ofhBogtan o AT IERE SO B s 1 o &
consi sti ngs fan LREnRAHERUEr RIRSE: AREIARURGINACIABANRhASE. 6. A

si ngl e-conpart nent storage container or single-conpartnent storage and
d) a flavour substance.

2. The oral composition of claim 1, wherein in the aqueous phase the total content
of solvated nitrates is such that the molar amount of nitrogen in the aqueous phase,
measurable as free nitrate, is 1.8 to 0.1 times, preferably 1.5 to 0.75 times, more

preferably 1.1 to 0.9 times the molar amount of solvated stannous ions.
3. The oral composition of one of claims 1 to 2, wherein the aqueous phase
comprises 100 to 2500 ppm, preferably 150 to 1000 ppm, more preferably 150 to 500

ppm of solvated stannous ions.

4, The oral composition of one of claims 1 to 3, wherein the aqueous phase

comprises 50 to 2000 ppm of solvated fluoride ions.

5. The oral composition of one of claims 1 to 4, consisting of the aqueous phase and

being a mouthrinse.

6. A single-compartment storage container or single-compartment storage and

dispensing container, each comprising the oral care composition of one of claims 1 to 5.

7. The storage container or storage and dispensing single compartment of claim 6,

wherein the oral care composition contains solvated oxygen gas.

8. T  he storage container or storage and dispensing single compartment of claim 6 or
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di spensi ng contai ner, each conprising the oral care conposition of one of
clainse 1 to 5. 7.The storage container or storage and di spensing single
conpar t mewo 20f1/ek&@dm 6, wherein the oral care conpositi ecT@®rrdaiaiossissol vat ed
oxygen gas. 8. T he storage contai ner or storage and di spensing single
compartment of claim6 or 7, furthernore conprising a gas phase, wherein
the. gas V,Sfuﬁgérmoge @brﬂgﬁ’ﬁlggﬁ Iisoﬁha%,%ﬂe% Eﬂéegag!f@éir_.care conposi t! on of one of
claims 1 to 5, conprisin tﬁe st eps of a) filling the conposition of one
of claime 1 to 5 into a single conpartnent storage and di spensing

contai ner, wherein a he conpositi is.not d db filli i nt
t he cijnt éﬂ' ner,g%{)cess lf(?ré%"mlgﬁ]éengrﬁﬁ‘lfaéﬁ!’ %gnr'lf)(?ssétpor%oqfoegl%gglguw ﬁf%’ﬁer; gi’iggbiap o?e

filling wihhidkeneamposttion, or a3) the container is not evacuated
before filli ng W th the conposition, or ~ad) the container is not purged
wi t h i nert a)gngfhearonfriokition gf wig ¢f ddimsddapasiota vrgle epmpartmeiBstofdge cont ai ner

i's not eva&:(glat ed. aftetr .nfi I Iﬂ ng wth the conposition; b) closing the

cont ai nef™ oB{ A CP?S}neﬁ)“f 0! c) putting the contai ner obtained fromb)
to storage. 181 hecahpssssh i9hotdeahdte®beforeliighn idto tist @ptader, @l ) The
conposition is not degassed before filling into the container, and a2)
the cont ai ner ad)dheeanigpergsaoivpurged wish inegas belprs falling I"‘Mhﬁge FPTPPOSIYRAY,
conpositi op\ and a3) the container is not evacuated before filling with
t he conposition, and a4) the container is not purged with inert gas
after fillingadithdicérhginedmposiviataited afiste fillingwjth theeconguokitiongesr i s not
evacuated after filling wth the conpositio .process for

n . A
stabi | i sing stRriAbERNMBRSS 88) RIREMVIln ngH g&aa_@eﬁéﬁ%% B EAE USR Bat i on,
compri sing cophat taiaihlics A6l ALEAAIRIRALS e WohiBoduont fate, with the

provi so that e used total anmpbunt of nitrate is such that the nolar anount
of nitrogeb) ¢losivhtheagueowsophmsé fromegsandabl e as free nitrate, is less than
2 times th l.ar ,amount o I nnous ions. 12. The process of

f. s, t t
claim 11, g the ﬁ8nt6’§188°}?t?)1?18ﬁ¥%8%g0?'|?S8fagﬁi trate is such that the nolar

anount of nitrogen in the aqueous phase, neasurable as free nitrate, is 1.8

to 0.1
10.  The process of claim 9, wherein in step a):

al) The composition is not degassed before filling into the container, and

a2) the container is not purged with inert gas before filling with the composition,
and

a3) the container is not evacuated before filling with the composition, and

a4) the container is not purged with inert gas after filling with the composition,
and

a5) the container is not evacuated after filling with the composition.

11. A process for stabilising stannous ions solvated in an aqueous phase against
oxidation, comprising contacting the solvated stannous ions with a nitrate, with the
proviso that the used total amount of nitrate is such that the molar amount of nitrogen in
the aqueous phase, measurable as free nitrate, is less than 2 times the molar amount of

solvated stannous ions.

12, The process of claim 11, wherein the used total amount of nitrate is such that the

molar amount of nitrogen in the aqueous phase, measurable as free nitrate, is 1.8 to 0.1
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times, preferably 1.5 to 0.75 tinmes, nore preferably 1.1 to 0.9 tines the
nol ar anount of sol vated stannous ions. 13. A use of a nitrate for

st abi | i siwg 28t1anm@us i ons sol vated i n an aqueous phase agaippsd110Fs4dati on,

wherein the used total anmount of nitrates is such that the nolar anount of
nitrogen in the aqueous phase, neasurable as free nitrate, is less than 2

tines thgmaRlafe@BBUNS tP.75 BéalB6keheBABLSI .1 ANG.9 tikfbs TiembBe agbutlcdi m 13,
wherein the used total anmount of nifrates is such that the nolar anpbunt of

ni t r ogensdlyatechgannpyedns. phase, nmeasurable as free nitrate, is 1.8 to 0.1
times, preferably 1.5 to 0.75 tinmes, nore preferably 1.1 to 0.9 tines the
nol ar anmobunt of sol vated stannous ions. 15. An oral care conposition
conpri si p§ a) ASisagnN®uRratdfds stabilisiiglstaah@s ivhedodvated in@nngletus phbdeo of
nitrates to stannous ions is less than 2; and c) gw%bgéﬁ % sggstance,

wher ei n 8RSt BRPEILI, MEIETaiR thegsechietal amguntipd ngfrates i FROGH agioRy 15,
wher ei n 8@% | k| 10 2SFROARUR:, FOBS theh Dtithel thel- 8
preferabP@ﬁH. q@éﬁﬁ%QEO%%?g&%re g%%% ? g.g to 1.1. 17.Thé grae conposition
of cl ai meoleb amouditof sehvatedistenad@ninos i ons conprises 100 to 2500 ppm
preferably 150 to 1000 ppm nore preferably 150 to 500 ppm

14, The use of claim 13, wherein the used total amount of nitrates is such that the

molar amount of nitrogen in the aqueous phase, measurable as free nitrate, is 1.8 to 0.1

times, preferably 1.5 to 0.75 times, more preferably 1.1 to 0.9 times the molar amount of

solvated stannous ions.

15.  An oral care composition comprising
a) stannous ions;
b) nitrates wherein the molar ratio of nitrates to stannous ions is less than 2; and
¢) a flavour substance,

wherein the composition is aqueous.

16.  The oral composition of claim 15, wherein the molar ratio of nitrates to stannous

ions is 0.1 to 1.8, preferably 0.75 to 1.5, more preferably 0.9 to 1.1.

17.  The oral composition of claims 15 or 16, wherein stannous ions comprises 100 to

2500 ppm, preferably 150 to 1000 ppm, more preferably 150 to 500 ppm.
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