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Oral care conposition conprising dissolved tin and
fluoride This application clains the priorities of
weEowoopssm pat ent application no .'s 08155126 PEEP2009/054993
09153802, the contents of which are hereby included in
their entirety by reference. Field of the invention
The present invention relates to the field of ora
care conpositions, in particular nouthrinses, and
their use in treating or preventing erosive tooth
n1n§rallzat|on |? aC|d|c nedlg. br?u.ﬁfgg?gﬁd?fgpg;ide
There are three major sources for acids, which can
cause tooth dem neralization. The first source are the
aciabigeﬁépé@@dtbync@&aé@éntbeopaﬂOBéé@@siaffEuﬁpp@@d pat-
e (! 0X derived f
en P b3 63ty alos. of CPhast 6d-ebpr e rAaP arat contdts of
whﬂEh&b@blZ@deby thelodal bacteeia. eButhea¢i ds @e€erence.
rat her weak, but act for extended periods on the
teeth. The second source are the exogeneous food acids
thatiaig presgnt ihhchheofoodstuffs thenselves, in
particutar rmmfrurts, fruit juices or in artificia
softdrinks, or in salad dressings. The third source
ar eqgndogencous, ael ds, . partigy Br cRYIEQENLOEECora) care
aC| aining gastric juice, Whrch comne
coppbbaet owst hihheateethlapomnovenitinegs, saah asenm use in
bulima patients, or in reflux disease patients. These
trpgtiap PﬁopF9H§§téFga€F8§lﬁ?etPQFﬁePe§ﬁP8ﬁ@lbﬁ?téep in

acQHHX E@Bla, brought about by food acids or endogeneous ac-

ids such as gastric juice.

There are three major sources for acids, which can
cause tooth demineralization. The first source are the acids
generated by cariogenic oral bacteria from food debris. These
acids are carboxylic acids derived from the carbohydrates of
the food debris that are metabolized by the oral bacteria.
Such acids are rather weak, but act for extended periods on
the teeth. The second source are the exogeneous food acids
that are present in the foodstuffs themselves, in particular
in fruits, fruit juices or in artificial softdrinks, or in
salad dressings. The third source are endogeneous acids, in
particular hydrochloric acid-containing gastric juice, which
may come into contact with the teeth upon vomiting, such as
in 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.
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short tinmes on the teeth. Tooth dem neralisation
caused by the latter two types of acids is terned
WO 2000430389 t oot h demin eralisation” and i s not pel/aP®d9/054993
to cariogenic oral bacteria.Since acid-containing
softdrinks have enjoyed a rising popu larity anong
consuners in the past tinme-tRe-problemof ero sive
tooth dem neralisation by food acids has becone nore
siacuat ecidrdoatmanked percemntage bhvthengweedl b rising popu-
popul ation is nowadays afflicted by it. Simlarly, a

laFF%VnémﬁBﬁbEPnéFm?ﬁﬁlhPytpgnﬁﬁéf Eé@?eﬁ?% 8F8b§8B]85tero"

sit@ bubiml BemER@SLYEsLOQLA 99”E6%Bahb§é5'HBs'%e@%hbeM69e
to be largely irreversible and is not noticed by the

acaffli enddasubjéetl Percquieecackohnget preraThepopulation is

hol . d of Ly di d
noBBhaTs "B ETec RReRY: 20 <S4V ERAD 'beogohtot Paal RRRE Fof

(mEthesy Eémanearpattehas ée@nsﬁn@mntf@b Buﬂ@ﬂ@atIHEthab
fluoride ion, such as in the formof sodiumfluoride,
to@FQnﬁ@@én?Fééﬂﬁéélo§oa§uﬁ?ﬁé§§?dlE@r@ﬁhééﬁﬁﬁ%@ éFreverSlble

ané”&@enEkUHBkgéed'% bﬁﬂéf??E@HCEdeéﬁﬁﬁgEkngokoahﬁte a long

dem neral i sation. These fluorides are custonaril
tladn1ﬁhstea@doﬂnguhelfopnd@tionahscahESppédaotsnéycﬁlasnosed
ast Is or ut nses

t h ; f
2%, ReL 60t Layoof PRDorFdbSar LRPEREr PFE0tHs -ERECTaRg) O cure.

fluoride concentration in oral care products is kept
bel ow a typical |evel of 1500 ppm The applicant of
the BE&S&n#ThApplication marketed at the time of filing
of the priority application to this appli

It has been known for a long time that fluoride ion,
such as in the form of sodium fluoride, stannous fluoride,
sodium hexafluorophosphate or amine fluoride, is beneficial
in preventing tooth demineralisation. These fluorides are
customarily administered in the form of oral care products
such as toothpastes, dental gels or mouthrinses. In view of
the toxicity of fluoride at higher levels the total fluoride
concentration in oral care products is kept below a typical

level of 1500 ppm.

The applicant of the present application marketed at
the time of filing of the priority application to this appli-
cation a mouthrinse (meridol®), containing the amine hydro-
fluoride OLAFLUR in an amount corregponding to 125 ppm fluo-
ride and stannous fluoride in an amount also corresponding to

125 ppm fluoride.
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cation a nouthrinse (nmeridol (r)) , containing the

am ne hydrofluoride OLAFLUR i n an anount correspondi ng
wo 20022503ppm fl uo ride and stannous fl uoride i NPEIVEP2009/054993

amount al so corresponding to 125 ppmfluoride. It is

known that a concentrated aqueous sol ution (10% by

wei ght) of stannous fluoride3 when it acts for

prolonged tinme in vitro on dental enanel, produces an

i nsofuble pnewsni phtate oonthetenasel afosodst sobetion (102

SnSFSPO (Archs . Oral Biol. 16, P 241ff, 1971) . In
DYaWPhIBL) tﬁésﬁéaBQORﬁnélQEHaPﬁanﬂ epf f&kpgLS LOr prolonged
riMBt ensghiedl bahadasher tarmbokaberaflkuar bdappkibkabiengpe-

auf die erosive Dem neralisafion von humanem Dentin in
cipiitateabnt hbeJaseuslLifebing- tai ver §htatPdsn (GressenPral Biol.

Gbrnaax %%004§ ?Qree oral care products nmarketed by

fhg ap ﬂlcan the instant application were tested

for thelr effi cacy agai nst erosive tooth

dem neralisation by citric acid, namel ). _meridol (r)

t oot hpadt 8N @onF%?ﬁFﬁngL%FE®R5FHUéﬁa%ﬁD ﬁffekte unter-
scﬁ?éﬁ§§BHnQbQQeEQe§590E8ﬂbE|ﬁ?ﬁbg§dﬁﬁgl§§9998H§n auf die

fluoride in an anmount corre sponding to
erbbmaelDemlbeyaﬂheaabomevnenhumaedmnéentdoI@n)Sltu" at the

7o R GG AAT CEOTFESAORI A POC3500" pOn TP Udr TAQ0Aahd " reo

ors0ditmef buedutde mArantapouRt teer kepPOREhAYotr0tE8008stant
ppm fl uoride, but no stannous salts. Tested were the

apPEé?ﬁEé@ﬁeW8¥? Fﬁétaéuépé ébﬁﬁﬁnaﬁﬁéﬁaQY)¢5§iaﬁa @ﬁ@sive
erv

caseipaste ey £F
toph P UERTRaLe T ARACSE BYobi oL FodbhdtoReRarg F) melihol®

toothpaste, containing OLAFLUR in an amount corresgponding to

o

350 ppm fluoride and stannous fluoride in an amount corre-
sponding to 1050 ppm fluoride; b) the above mentioned meri-
dol® mouthrinse, and c) elmex® gelee containing OLAFLUR in
an amount corresponding to 2500 ppm fluoride and sodium fluo-
ride in an amount corresponding to 10000 ppm fluoride, but no
stannous salts. Tested were the toothpaste a), the double
combination a)+b) and the triple combination a)+b)+c). It was
observed that the efficacy against erosive tooth deminerali-
sation increased from a) to double combination a)+b) to tri-
ple combination a)+b)+c), which was attributed to the in-

creasing amounts of administered fluoride.

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

of this publication were devoid of amine fluoride and were
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sation increased froma ) to double conbination a )+b)

to tri ple conbination a )+b) +c) , which was
w@bdowitkisted to the increasing anounts of adm nNPGL/EP®AI/054993

fluoride. US 5,004,597 A discloses in its exanples

oral care com positions conprising nore than 1000 ppm

stannous ions, fluo ride and4about 10 % by wei ght of

gl ycerol. The conpositions of this publication were
nodevatdndtdafbnetkkaothdecandreeecaenohgi arended £opth demin-

treating or preventing erosive tooth dem neralisation
er?lﬁﬁﬁélgp°the above nentioned printed publications

exam ned the | ong-term storage behavi our of the

di scl osed solu tions . In EP 0 026 539 Ait was

obselved thathanihevhydeofiooeiddesinwhénctbt hobateds exam-

. tqogether with stannous fluoride in oral,care _

ingnE B ¢ PhHs S Lkn R A oliehrr RSBy SFablF: JL8°LPRRRoaeM

tibeps agai nst oxidation and precipitation. Some of its
exanpl es were oral care fornulations with nore than

1000 ppm stannous ion. This publication did, however,

not examme (e effeal § Ofd SRR RS 4N &F O-IMe -
tooth dem neralisation . InJ . Dent. Res. 50/3, p".
f1881fiflec19¥hent herefif rtadytobeOhOt Mishamheunsofibubtiideide in

Orsglugiong cgrrgsgonding tosabout %éSO ggn1s agnguse stan-
Fony*agalREP 8rb&rie 8haRefSdénf RBFRFi8ArT on “EROS&E By
nodgetbesaehdihsacekatethuhf endobrpHifi@avasnt esbed, of its

al so after aging up to 2 1 days, and also in presence
examples were oral care formulations with more than 1000 ppm
stannous ion. This publication did, however, not examine the
effects of its compositions on erosive tooth demineralisa-

tion.

In J. Dent. Res. 50/3, p. 531ff (1971) the efficacy of
0.01 M stannous fluoride solutions (corresponding to about
1180 ppm stannous ion) against erosive enamel demineralisa-
tion caused by acetic acid / acetate buffer of pH 4.0 was
tested, also after aging up to 21 days, and also in presence
of the complexing agents glycerol or tartaric acid. It was
found that after 21 days storage the stannous fluoride solu-
tion containing one of these two complexing agents was less
active in preventing erosive enamel demineralisation than the

solution containing stannous fluoride alone.

In a recent publication (Caries Res. 42, pp. 2-7, 2008)
stannous chloride solution (815 ppm total tin content) and
stannous fluoride solution (809 ppm total tin content) were
tested in vitro for the treatment of erosive tooth deminer-

alisation by citric acid. After citric acid erosion and sub-
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of the conpl exi ng agents glycerol or tartaric acid. It
was found that after 2 1 days storage the stannous
wo basonsmes sol u tion contai ning one of these tweCT/EP2009/054993
conpl exi ng agents was | ess active in preventing
erosi ve enanel dem neralisation than the sol ution
cont ai ni ng stannous fl uoridedatone. In a recent
publication (Caries Res. 42, pp. 2-7, 2008) stannous
seqhbotidEaSobuEiﬁﬁubSiEeppﬁEéomahtttheCOBéEht%aﬁpdes seemed

stannous fluoride solution (809 mtotal tin content)

evVGer Boreshéactalvirero PP PR OF?eE ReRECB OBr b8Ple (Se€” 1ts
f15995h19e”TH§ra@éb§akb9ne9M59bhrwgsach9weéékerb9'ktkﬁy meas-
acid erosion and Subsequent stannous fluorid
uremeataenthehebseerhisanpkdscseenedasgen hﬁréOOth deminer-
al%sa%ﬁgnlsgd Egﬁgeggg%e fgg%ggégﬁggnaggg%ﬁose%e&%oggensated

bethéy1HEéﬁsérQHEBE§tlbheoab$®épbb06frSﬂdﬁhb@@ @amsgddepos—
oot h dem neralisation was conpensated parti al
lt@ﬁ @Véﬁ 698FEonpBHSafedS1iBy BReSrRPENSB 55@0@5??6ﬁ“6fremln‘

erbfiacgsigh §E§9888§e§a|Fﬁr@ﬁ@?ﬁok%ed59HE8 Eﬁ?%hstha9swas in

causing an error in the apparent remi neralisation
vietbi cati dsd Rott henpoder ShacenﬁhusnsEudﬁ whs Bplivary pel-

vitro, it did not consider n f..the
184! BupbtpEl Frorevhr GRehte: hootbo Bn L ReSE E4FACEnoFnEhe
tegtfg@agyi@ﬁstggauggbdsolutions analysed. The present
application seeks to provide novel oral care
conpositions with inproved efficacy in the treatnent

or prf gEéanQfaé%%%&gﬁiBHOEQng”EBe%ﬁEb§QE'98v8?“8§91
by foo crds or ogeneous acl ds su as gastric

cajrai cempndiwhboh w$th improved efficacy in the treatment or

prevention of erosive tooth demineralisation caused by food

acids or endogeneous acids such as gastric juice and which is

stable upon prolonged storage.

Summary of the invention

The object set is achieved by an oral care composition com-
prising a liquid phase containing 30% to 90%, preferably 30%
to 80% by weight, based on the liguid phase, of water; dis-
solved tin; 200 to 2000 ppm fluoride ions, based on the oral
composition; and 5 to 60% by weight, based on the oral care
composition, of a C-sy sugar alcohol; characterised in that
the content of dissolved tin [Sn] in the liquid phase is at
least 750 ppm, preferably at least 1000 ppm, based on the
composition; that 60 mol% or more, preferably 75 mol% or more
of the content of dissolved tin [Sn] is in the formal oxida-
tion state +II; and that the composition comprises an organic

acid and ammonium cations of the formula (I):
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st abl e upon prol onged storage. Summary of the
i nvention The object set is achieved by an oral care
W@ 0009031319 on com prising a |iquid phase cont ai PETYEPB09954993
to 90% preferably 30%to 80% by wei ght, based on the
l'iquid phase, of water; dis solved tin; 200 to 2000
ppm fl uoride ions, based on the oral conposition; and
5 to 60% by wei ght, based on the oral care
conporiNHOK,- [afcHa) GNB+5])-Bugdn al coho
characterised in that the content of dlssolved tin
WhESRID| R £Redl PRUPE2pRAsELi BNEAR CPEased786 ppat ~chain hydro-
caQE@EeE@QEMu@toke@§tt%OQ@ PRPboRagedman thes an integer from
conposi tion; that 60 nol % or nore, preferably 75 nol %
0 bp Aere of thelvbavent f@fvmdﬁsgol dednt R-[ St angl ifn Bhe in-
xidatio tate + and that t Sidi
aceShensdy 806PhaR & Bl BuR AR g Pur CAT T oG o T o
emb@ﬂﬂmbaté|bf RhMHéBal cbréCHmeoblNH&RbakeVésR@n(the)de—
wherein R is a saturated or unsaturated straight-chain
PeR{EFS Ea4PBBA-residue of 10 to 2 0 carbon atons, Vv is
an integer fromO to 1, uis an integer fron12 to 3
and Ra, Rb and Rc are independently selected from
hydr bgeaiand d€pcCHoOHOnPpéf eheedneabodonents of the
oral care conposition are as in the de pendent cl ains.
Det ai | ed description of the invention The oral care
conposkt bons efrthechpyentienscent ahe anlbgvi @npbaseain a
By "liquid" is understood in the context of the
lighédenbaappl Prat'l oAVt Rat 16hBNPRAESECAESIiGnARedcagtext of the

prEEQdeapplication that the phase designated as liquid

should have a dynamic viscosity at room temperature of not
more than 1000 mPa "s. The liquid phase is preferably at
least partially aqueous. Accordingly, the liquid phase may
preferably comprise about 30% to about 90%, more preferably
about 30% to about 80% by weight, based on the liquid phase,
of water. A possible co-solvent is ethanol, in amounts of

typically 5% to 15% by weight, based on the liquid phase.

The term "dissolved tin" is intended to encompass all
ionic or non-ionic tin species in the formal oxidation states
+II and/or +IV and being dissolved in the liquid phase. Exam-
ples of such dissolved tin species 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
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.
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shoul d have a dynam c viscosity at roomtenperature of

not nore than 1000 nPa s . The |iquid phase is
w@e@bas@sid y at | east partially aqueous. Accor dP@DER2009/054993

the |liquid phase nay preferably conprise about 30%to

about 90% nore preferably about 30%to about 80% by

wei ght, based on the liquid phase, of water. A

possi bl e co-solvent is ethanol, in amounts of

typically 5% to 15% by wei ght, based on the liquid

phase. The term "dissolved tin" is intended to

encoﬁﬁeséearr "Foniic SO ARoRLCOROE "t F SPEERESd o REcompass

alﬁobﬁﬁph9&kgétb@@oﬁb@%e§ltﬁla369£8& éh¥b@ﬂda96hn9umber n of
di ssolfved in the liquid phase. Exanpies of such

3 idpséoaveldat mnlspedresfarsuhgdrét €dlstanousiedry,ably these
stann hxdrOX|de gluble |onbc orhegn ni.c

SUeom Pexes of £tanfo HdPBF St8ARIE Tons “iTRIEReCT the
cdi SSSDJg\a&d aQ oI )ar@@aryo@rmhme@’tdt{ﬁrtdlhe tade@icl, ara-
conj ugate base of the dis solved organic acid as

blFPéanaglléﬁé PBRiI E1RyaPoxoMesRpPERESTERIsRaRNBGECL1C un-

prafdhay st a””'s%g‘a%”%ld%rh%fl%r a@u)éhﬁ%s‘"‘%ll%%%rroqm %rﬁ‘?{ﬁ ol

preferably 75 ol % or nore of the contéent of dissolve
antli bhp8mnfoills thd partheuflerisl poxifdarednist gigcetdlThé more
term" 3-5) ar al cohol™ |s i,nten enconpass
o= e F P b1, haBRPL Ok CORGRE DR & EolaP SEarBon arome ot al-
coRuber nsef £3 uesSpgndeaghel epukan bar fHkaoc@hl care compo-
CnH(2n+2)On . Preferably these sugar al cohols are .
sifégeli Ehand cunbrearicied ! Phanplies Rerefired v s)i sqapgared in

I a ycerol, erythritol, threitol, arabitol
h .
t gy??toﬁdaﬁg ?%brtol Mor e preferred are acyclrc un

branched C(3-4) sugar al cohols, such as glycerol,

erythﬁetgkganlc acid is preferably a carboxylic acid. It is
preferably dissolved in the liquid phase of the composition.
The term "dissolved" implies here that the acid be dissolved
either as the free acid or as a pharmaceutically acceptable
salt of its anionic conjugate base (whichever may be the
case) in the ligquid phase of physiologically acceptable pH.
Preferred subgroups of organic acids are edible di- or tri-

carboxylic acids with 4 to 6 carbon atoms including the car-
boxylate carbon atoms, such as succinic, tartaric, citric,
malic, fumaric and adipic acids; or edible d-hydroxy C ;-
carboxylic acids such as glycolic, lactic, citric, tartaric
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

(such as magnesium or calcium), or from zinc. As an alterna-
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and threitol, and particularly preferred is glycerol.
A nore preferred range of content for the dissolved C
W@ 3008/1303sugar al cohol is 25%to 45% b y wei ghe¢T/BR®EL054993
on the oral care conp o sition. The C(3-5) sugar
al cohol is preferably dissolved in the |iquid phase.
The organic acid is preferabBy-a carboxylic acid. It
is preferably dissolved in the |iquid phase of the
ticenpasi tbanteTheatebm hdiysbel ¥edamnopl iesched ent bhdt the
the acid b e dissolved either as the free acid or as a
abgKgr ABEBULPcdfy acceptabl e salt of its anionic
conj ugat e base (whichever may b e the case) in the
i quid phase of physiologically acceptable pH
Pr ef Eheedostibgroapstbe organic acidsiareredebkeldi inothe
tri carhoxylic Lds with 4 to 6 carb at,o .
rahlk) 6% Rttt oo lPbomyl HEaola bBRoEESHR Yoo Sak® 3° PV
weSHBEl Nbasetiabhathe, cempbbstLibnl i Ghelkungr kbecangpadi Pifit may
acids; or edible_a-hydroxy C<2- 6)Carboxylic aci

ds
besgeleasPyl ye6l PelubPact e, O¢i tFPcCoParPaFPcPepegPacsnie the
1186:HSpnkket be Bﬁ?§9b9069b91F§ Qbééekﬁﬁﬁe' HLN@REOEBYAl con-

a pharmaceutically acceptable salt then the counter
tepat bpOnomgynbhceaainet makychei dafesnchedsbfiremdnfying a known

al kal in t al uch as sodiumor potassiu froma
SV S ST A bl oo T e SN UAT AU LIS
in@r theomrgenergAnscancabiteynahi ¥a thgagountelveati 80ch as

may be an ammoni um cation of the above formula (1) .
etiRE, coRtleAN 26V SERE 6PaRKETaErdPYsCpréPEraBRyGEinuEhed the

siggTQSSQErQ-8%r£9a%8%69¥ WELONL,; gRreferably 0.05 to 3%

More preferably the content of dissolved tin [Sn] in
the liquid phase is in the range of 1000 ppm to 3000 ppm,
even more preferably in the range of 1300 ppm to 2500 ppm,
still even more preferably in the range of 1700 ppm to 2200
ppm, and most preferably in the range of 1900 to 2100 ppm,
based on the composition. The total content of dissolved tin
may be determined using X-ray fluorescence (see example 13).
The content of dissolved tin in the formal oxidation state
+II may be determined potentiometrically (see example 14).
The dissolved tin may preferably be derived from a pharmaceu-
tically acceptable stannic ion salt added to the oral care
formulation. Examples are stannous chloride, stannous fluo-
ride, stannous hydroxide, stannous sulfate, with stannous

chloride being preferred.

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
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wei ght, based on the conposition, whereby the upper

limt nmay be given by the solubility of its conjugate
whame/1smis in the |iquid phase at physi ol ogi cabdEP2009/054993

acceptable pH The total con tent of organic acids nay

be determ ned by acidifying a known aliquot of the

oral care conposition to aboft-pH O , extract ing the

free organic acids with an organic solvent such as
ligthdr phand amakysi ngatheompbsact ohyacahli baatedwtch is

using the silyl esters derivates of the acids. Mre
s
Phypeperdbry it He2c6RPEAP LG T0Fs8BI G881t FREESAPMPRStheon, Such

as'kgﬁhga@h9sgbb§tiB.bhﬁoréﬁgﬁtoﬁ.é90?r9@€k591§099099”M.O to
even nore preferably in the range of 1300 ppmto 2500

abppim Ssti | hosvenrabeeaplef ebabky4id theabanged4eb.1700neces-
0 2200_p and.npst _preferably in_the range o
BB obhEoP5106" B BPasen bR FHACRERBUSr ToN. PThac Beard 0
theoatenteaf veissobyeddti Agmayibe (detar asnrgdusthgoXikaycid)
fluorescence (see exanple 13) . The content of
OrdPassl veHCki ASi ACEABYS BYABPX6XPdati on state +11 may be
deternmi ned potentionetrically (see exanple 14). The
di ssolved tin may preferably be derived froma
phar taeetit icalifly acvephabbé shannreli oarsatvmaddedibos is

t he al c formul ation. Ex | es are.stannous
£r0RI aPP 60 P AANBHE.  PaGSH 8, CBFPaRRBUSShydPBKi GESTerably
fréhappousosubbat ppmM bhesbanpoystehl eni.deibei 1§ dissolved in

preferred. The conbi nation of dissolved tin species,
thegf LWAPéH BBREcaPé EAEhePMREPdALEéONandhehéluoride content of

thgthg§08HEEC@Bh%OQEE§BEaRE§ ﬁ@lhetermined potentiometri-

cally using a fluoride-selective electrode (see example 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.

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-

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

ments, preferably 80 mols or more, or even 90 mol% or more,
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of the organic acid, which is rather basic, may yield

in theliquid phase of the oral conposition a pH range
wovkioeh3ai3s9 physi ol ogi cal | y acceptabl e for an oredT/EP2089/054993

conposition, such as typically about 3.0 to about 7.0,

preferably about 4.0 to about 5.0, nore preferably

about 4.3 to about 4.6. |f-netessary the pH of the

oral care conposition nmay be adjusted to the desired
ofvahuecbytaddi ng dccdo(suchtaa hygdiochl ani ehacifdymal oxida-

base (such_as sodi um hydroxi de) . The f]uaride content
tigp fhetsraflcald 8onpb ?F?oﬁ§eﬁ%rF?Qnﬁﬁééd%Eeﬁéé@ bpfy com-

poBasednonst Beccerpesit Lopcuprefigsably from 500 to 1000
ppm Preferably the fluoride is dissolved in the

I|quTUephm@enaﬁmthetcenposftf@nmthe E) uereddeconedntrom

corr? ﬁPngral CarﬁFconHQ%htcoPtgg be dete%nlngaSlc nitrogen
entronetrrcall'y usi ["uori e sel ectrve

at@heChhddﬁh&Sﬁeaeéaﬁbheei5kd tdhentl vambdeufimyabeoadded for-
to the oral care conposition in the formof any
muf pudE) devi 8AdsBdr 88 elistBimPLl §leAplEyERIFR é?aﬁcéﬁpéable

1n?%Hp8§b§'Qﬁgfoéoﬁpo§§t§kﬁ””9H§hfEgoﬁyg§oéH@695cSOHyH?bflu—

uori de an r as above nmentioned amne fluoride. I'n
oréne peebenied embodcpentcofcthe glabovareacordpespreferably

ti f .the i ti t he tent of fl d
hy s RETBAcAH OF LR eoNIBEICi oRiter afa hgsfrbPRstRaRaE Y-
dr@EleoZ@ESakla [En]whi@h4@baebr meEe prhef erabl ¥ddition salts

0.60[Sn] > [F ] > 0.40[ Sn], wherein [Sn] has the above
arfe&RPHY. 2Fn aﬁéﬁﬁehyéﬁ@ﬁéﬂpéédéﬁbo@F AhipRefeBAreAes” . The

co EeEk“8E'9ﬁ bBQBm'BaE?H& g sg 8B EE §°HH°§hE'99ngEFof 150
fie range o 3 f
pem to 1000 ppm, based on the composition. Preferably the am-
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).

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
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
(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),
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0.20[ Sn], provided that the content of dissolved tin,
[Sn], as described above, is then in the range of 1900
w0 200228B1ppm or in the range of 1000 to 1400 pROT/EP2009/054993
preferably 1050 to 1250 ppm based on the conposition.
In all these preferred enbodi nments, preferably 80
nmol % or nore, or even 90 nol¥% or nore, of the content
of dissolved tin [Sn] is in the formal oxida tion
9- skahe tvttadeneall-tyheselpietey; ediepbadi-apnbsocthéecamien-

osi ti on |s preferably a mputhrinse. The ammoni um
1- Eét|6h§06V ?orﬁﬁFaCGF)Cé?e9dé?v%édoFFéﬁ?EBFFé§BoHdVﬁg (lino-
leﬁ?&?eér“@LGBsC@BE@bBeQD§ o1 twaqbashe nbtLegencat Qe cven-
d which are converted to he anmoni um cati ons of for
numbbaealy by:oadding @n %wemnmumbee@da&udawwd¢@myi More
epLable i pyan-oral ;care ompoRLon, ) SHEh 8%, & i
dr ochl 6f e, ﬁyﬁro? ofi ¢, carbonic, Lif Pact &
Cléaﬂ]@lumnlCQg@Dk@@ylpr&ﬁ@ﬁﬁ@éﬁ/ @Jy@f@ﬁa_%@rwme@ém R is 9-cis-
ydrofluoric acids, and nost preferably hy drofluoric
Océéﬁacepnlmﬁﬂcﬁoﬂﬁvgér case the acid addition salts are
known as "am ne hydrof |uorides” or "am ne fluorides".
The content of ammonium cations is preferably in the
rang€hef a¢50 ppditood088lppmrebasedednabhee containing the

i ti Pr ef bly.th ' ti f .
amFQF IR aCPr) CBPeodi 0TV (At REYI PAUPLBAASE of Bhé in-
st6anrpeshli eBacthagdeher BbratkpBnaf nfhereent@nheObase R-NR.-

amoni um cations of fornula (1) may be done over their
[ (EBe ke Npdntiing "Freee lanicdd 5a809 Iifs ingy <c dilishreatmgg meaning as

1nr8YQE§elph@§%hHEh$C F%§§ﬁ?§§??|9§ 465 and %7£%u1591%9€ or

prﬁgc

ammoni um cati ons of e resi
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
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can have even or odd-nunbered chain length. Preferably
the carbon atomof R which is connected to the
wardwagem at om of formula (1) forns a net hyl eneCOEP20p9/054993
Resi dues R having an even-nunbered chain length are
preferred with regard to physiol ogical acceptability.
The resi dues nay be saturateld or nono-, di- or
pol yunsat ur at ed, preferably nono-unsaturated. Exanpl es
onef egat unated bydyoearborinesi dueshhgviveg ahe amines with R,
evennunbered chain length are decyl, dodecyl (laury

as Hi gpFladecyt 1%}%@%9%)“ wéizadéhiw e@&éwﬂenﬁ Fhft§| gi-‘/lene

oxi 486t adecyl o SLearyk) .andeei gosanyl @%@l%%g@ﬁm
unsaturated resi dues having an even- nunber ed chai n

length are 9-cis-octadecen-1-yl (oleyl)

,9-tran ct adecen- elald I IS |
12-0tt4 egadgg%-cis %%? eoyyﬁ i anﬁ, C%%,E PE- ,tEEY may

belﬁrephadacayraeyibtybn(bfnekayybheOﬂlamlne or propylene
,9-cis-eicosaenjl-¥ gadolyl) . Preferred are

digréRARunkePRECELY 6 2@)WéFRyﬁnoﬁC§&eﬁhﬁ9ﬁ%@?e8 cCPré- ygich

gl%ékk§B¥EtlyNQﬁ§dQEe§eLE@dN§r5 E@@%e RAL] Qs Qﬁtﬁoﬁgyh%)and

wherein R1s G sal kyl or sal keny and
cm@f@yde@gMer%@mﬂwg @ﬁct@©cm<arde@@mlaﬂe@ln(1oi@g/¢r) gtom of

e aci addition salt tioned ab ve containin
SHACS e S PRl LG i
spahbihg shaneeswht)¥ REACH] G tHRRIR/despEN® Ngsf Fes,cH,0H;
am ne base R-NR a- [(CH2)u-NR b ]V-Rc, wherein all .
orsyibsl §WRatEULHe1sE Reafifhylasci AXerai fMe COWERPPREINT

am?EBEOQEkﬁtﬁ a&édh%ﬁE é§%f%H%V | ent, Lar_ ék Gy, WY &y -
than one equi val'e uch as 0 eqU|va ent
thhydpoai imcpedubaske J@tf@@ﬁﬂb@ﬂOHﬂpreﬁenheBB thédésemay be
aning , . :
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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base. If the free am ne base is a pure conpound, the

nunber of basic nitrogen atons is clear fromthe
waetoomaswsial formula. If the am ne base is, howeOEEP20a9/054993

m xture of conpounds, then the nunber of basic

nitrogen atons may b e determned b y titration of a

sanpl e of such a mxture with3 perchloric acid in

gl acial acetic acid using a glass el ectrode. The
ocprepaeatienlof(otbglffee asi neabdsss, thenmel vaslrcgen is

briefly described in the follow ng sections i ) to
knpppyundpry thy ¢REeER8E ARG R TBTOPARE REY Regraf DECTA-

rLORdr egenzhhgeanine bagerigesi MRLYcayf atty, aﬁl&%uBzNHare -
2, wherein R haS the neaning of claim1l . ||f In the

CHe@is®Hvherde R liss @t catl [cgast- contedefceRa land Rorsl kno@i
h ' b Lned
frHCH%gH tF%y?g%geoga%0a9gé??%§5ng. 9E¥NhaEFeﬁAPHeRogsthese

Jdroxye fon~o y“anine

twdefsnedown achakm the whtbeneteguhvahentpebpyliengry name of
oxi de, which gives the amnes with Ra_ as H and Rc as
XIDEFPEHIOH, TBR @I'iRSt WoUBHUFGalBRES ©f 18t Ayl BnéSoxi dend Ra

Rbmgﬁ&hRQEM§§ kﬁﬁcﬁ?@@e§sW&ﬂ&hﬁ%hn£§ra§heCTQ%E?&&tlénal non-

In the case where'vis 1 and uis 2 or 3 they may be
prppepatedybyaaeybétDbthﬂReﬂﬁwﬁém§.mDﬁﬁﬂﬂihmR pmop W léxe-

1 ne spect i vel chlori
2 G BT Prot 5L i rEle B e R B0 r1 05 e,
anf( &b} upNRBEYrRe Wkt b1 RaruRD and Rc as hydrogen.
Reaction of the non-acylated nitrogen atom of these

W th one equi val ent ethyl ene oxide gives the corre

R DR hr S Th OWR ST VAT ehte. 7 ot Pyl Bne oxrasoTiae
iohhe porrfespbhgi g 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
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am des with Ra as hydrogen and Ro, Rc s -CH2CH2OH. To

fur thernore introduce Ra as - CH2CH2OH any of these
w@peoodasosney be reacted at the ami de nitrogen (PEEEPI069/054993

havi ng Ra connected to it) with bronoethanol in the

presence of a strong base such as t-BuOK, optionally

wi t h bef orehand protection of4 the hydroxyl groups wth

di hydropyran . Any of the anides so ob tained nmay then
nebettieducadrtiest heoaghrespondi hg aminenwbhb birtbeum is equal

alun1n|un1h dride, optionally with beforehand protec

Lot F8R éFmaﬁ§ BlésEAtTRYAr BXSFE it h di hydropyran, to
obtain am nes R '-CH2-NRa- [(CH2)u-NRb]V-Rc, wherein R
-CH2 is now equal to Rof claiml . If after the
acylahEOQr@ﬂeparhecsmpdSiéa@ntbéntbeqmeneetisnimaérbedany

aIkyIatlon de g0l gen.-with
o GHBRL RGBT | SBHOK: ERGKFPBALET oS TR GRb" MOuthrinse

an@qybvahent of ethylene oxide) , and then the reduction
with lithiumalumniumhydride is perforned, then the
am ne bases wth Ra, Rb as -CH2CH2OH and Rc as

hydr egen.af, 0999§é§gb5@ tﬁé §h@@§9yo§ta&ﬁgnt Bey

annDnlun1ca§|ons of fornul'a (1) are nost preferab ?
moaddednBQSthereraﬂeaareO¢onpossteeﬂeaslahﬂye hydfetably com-
e _am ne dr of rid
oLg Ry REeEn T SEoPEIET OF 9o SPGUERY RALTRS BFefrom tur-
piby€drogen i s known under the i nt ernationa
non- proprietary nanme of DECTAFLUR The am ne hydr of
| uorides where vis 0O, Ra and Rc are - CH2CH2OH and R

s e S L AL
formooifsmknotmiondey the efférnatbonainnohepropetetatyor pre-
veg%ggn?fparticularly 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-
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
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
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
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XI DECAFLUR. The am ne fluoride where vis 1, uis 3,
and Ra, Rb and Rc are -CH2CH2OH i s known under the
WO ndoensmsie onal non proprietary nane of COLAFLURPCT/EP2009/054993
OLAFLUR, DECTAFLUR and Xl DECAFLUR are the particularly
preferred am ne hydrof |uorides, and nost preferred is
OLAFLUR. The oral care conpositions may al so conprise
chloride ions, preferably as dissolved ions in the
"1bwqsbdubmasealélpme%ented rasgendértheochliarctde present ap-

cont ent L in ppm based on the conposition, is in
PliRetiaRg aéCGBFSﬁ? ES[Eﬁfh>a058%F§hﬂlt§r@?eﬂﬁﬁﬁytbﬁ“ 0.1 9

/ ﬁb@ hange+0,62Sph 3.HCLE 3m9 28k Spknpandt P8t and pressure
preferably is about 0.60[Sn]. The chloride content may

andeaﬁeﬁérﬁﬁnedrbyabopeﬁsscﬁetpiccarbpatdQQXQéee exanpl e
18) . The chloride may be added for exanple as sodi um
chlo ride, calciumchloride or stannous chloride, with
the Fatteerbepdgopsef eonpdnedbe onahltoappsitbonsrel care
the invention are preferably devoid of copper, neaning

CopRafithey @SnﬁpﬁsénﬁﬁéFéPQbW?Yl@@sfPﬁahnétég@@by
wei ght, nore preferably | ess than 0.001% by wei ght,
based on the conposition, of copper. It is understood
that—tEéamoakinaseandnposlthgnfbﬁVDhespresehtas coumarin,
[ ctr tra

. At
vaphiRaBat FOBSERAr GBS B SRGRT ABoGEPBy BN Laff-bns SPearmine

oipresemntekbs equal mtathbe, suArehoal brcatkeds presenBk. other
The oral care conposition of the invention may be any

eS§@§ﬁeﬁoKﬁHP5tﬁénapélg QU?ééVﬁEH§t@r é@ﬁﬁémlﬁélessence)-
Thgggt@ﬂéggﬁrlngs may be present in 0% to 0.5%, preferably

0.03% to 0.3% by weight, based on the oral care composition.

- 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
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
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 flavourings and/or antibacterials, which
often are of low solubility in aqueous media. Examples of

such emulsifiers are neutral surfactants (such as poly-
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and so on. The conpositions of the invention, when

they are nouthrinses, are clear solutions essentially,
w@e@baseiod y conpl etely free of suspended or sSePECTEP1062/054993

solids or fromtur bidity. The conpositions of the

invention, in particular in the formof nouthrinses,

are efficacious in the treatlfent or prevention,

particularly the prevention of erosive tooth
oxgenhyeéabisgﬂkogeoausadcbytbmodiacbdsféttg aatddsof sug-

orig |nat|ng from f oods) % endogeneous aci ds such
arger gastPre JEPééacﬁéntﬁoéauﬁ i 88" SarléUBohErdE ed i hate) -

caEB%nE@nEQ%ka@Eahbg REE8RNLsaPhR! LeAbKhOOm PaPabhCHkakormula
phosphoric, acetic, propionic, benzoic, carbonic,

I@DtprczwmateciooialBcrfaacahcs p?haebcsusﬁaccante or solu-

artarlc nnic feotannl ascorbi.c l ugon
bl& ﬁ%ﬁ?onlg andpg ﬁ%gglc acl'gs! %Sec? %Ypﬁyé%g eg squ

prdE@Kabd? oang aﬁlmosaCb95wea@dtanyasa6tSnthaéecia$tbbke
contai ning at | east one hydrogen atom which is
CoppesdEiable to at | east 50 nol % in aqueous sol ution at

a pHty u [ i [ b Oy, —
e R T

draaygsosyémeabydsewﬂuhoaet|hsﬂeraevay&eeéﬂu$oeeoprlQQSlns,

(such_as phosphori.c citri ydrated sulfu
in PR R L aFTE B0 AFPR=Enfbr CHAT o Ean atpoRLtion 2
thehekabpng bkgapdsukor calciumions (such as lactic,
tartaric, citric, malic and am no acids) and/or whi ch

f or nT| BhAkbl UBPES cafbfines polyvinylpyrrolidone.

Further optional components for oral care compositions
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,
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).

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
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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salts (such as oxalic, carbonic and phosphoric acids)
As"| ow sol ubl e calciumsalts” are understood in the

w@e@sasi3iap plication calciumsalts with a sol pOI/EP1099/054993

of less than 0.1 g/ 100 mM water of pH 5.7 at anbient

tenperature and pressure and at 35 Pa partial pressure

of carbon dioxide. Further- dptional conponents in al

types of oral care conposition of the invention may be
priaretnsbanece: theFhaveurings agpgdiceoliyngntkavodes, suchn

as coumarin, vanillin, ethereal oils ésuch as
amBBBEePﬁ1ﬁypéFPllgpéaFﬁ1ﬁP Bily , Parifseed i PPORENt oo 20 ml,

deBBhhAlL 8k Ekérééngbh% QF QBBeEsgéﬁ%Bﬁﬁsféﬁychoﬁé with the
appl e, "eucal yptus or spearm nt essence) . These

inﬁtavcuﬂpngstnayhbeSpbegehttpanQ@EOtbeSQ&abreﬁﬁﬁamlﬁor a

0.03%1to0 % by, wei gh ased, on th ora
certaln P?r % ? tlm eﬁé%gg 1s tgp%c Fgr arP?f?g chonds to

1 amﬁat@nep$e$a@aba§ SE@QhaBOnseaéﬁS§|fa@hlﬂeﬂbﬁﬁhdlng on the
c%élanate or sucral ose; natural high- |nten3|t%, '
cog @Feﬁér§h§u@ﬁuéérﬁﬁéanaFPHS BrapPespdéhgr subject's teeth

lnghxﬁxaabl%aeh QBeSMQQEh§EEQB°|ﬁfngfQBQnE1B59ﬂthﬁe

-5) sugar al cohol, such as sorbitol, xylitol, maltit
mogkthmanaet ohy Eheéesnaydbé wn@hent swaahowmns oﬁndq@tefera—

2% preferably OOSW to 0.1%Db i ght, based gn
oL B SRR SRS P Re SRt BaTEer: AL ShaHArGr 2o Berfhmed af-
tepiesaEvabivasansHahiassebberbexirdyige tEi 6h@Sa@Br to the ad-
quat er nary ammoni um conpounds (such as benzal koni um
mighperRrEEPloF cpalnabEAs ['SUEhrassAet Ryl tBF Eﬁéﬁylart
paraben) . The anount of antim crobial agent in the
oral care
The oral care compositions of the instant invention are

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 Sn3F3POs (see the introduction),
such as 0.60[Sn] =2 [F] =2 0.40[Sn]. The oral care composi-
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

meridol® mouthrinse marketed by the applicant himself.

The invention will now be further explained by the fol-

lowing non-limiting examples.

Examples 1-12: Mouthrinse formulations




conposition is typically fromO to about 0.5%

preferably 0.05 to 0.1% by wei ght,
Emul sifiers or

W@ 2008/1830POSi t i

on.

based on the ora
sol ubi | i SEPCT/EP2009/054993

mainly in connection with abovenentioned flavourings

and/ or anti bac

terials,

whi ch often are of

solubility in aqueous nedia.l®Exanpl es of such

emul sifiers are neutra

surfactants (such as

| ow

poIyoxyehhyfsmeOhydqogeaapedscasmEr orl "pnFf aply aehdses

ars) ani onic surfactants (such as sadi um
th?aéf“ﬁr% sBijéPé)luor&Qﬁ ohi*€LEtr f d6CaRteUPSGcATag  thénaredi-
end@MpALuECcatki ens ehpferguba:(l hrr0EnzWhbteri,0Nteght, based
surfactants. These surfactants or solubilisers may be
onptesenveiralanvantbrofiseypically 0% to 2% preferably
0.2%to 1.5% by wei ght, based on the oral care
conmposition . - Thixotropic agents, such as sol uble
exGiadas, of hydrjoxypropyl nevhyl ¢el | gl os¢, 4 5 6
nddBAdEOXYRENYT Cdrilbpse [0 BHe! S50 bk afso@MBdNt [250 ppm F [150 ppm
effective to ijppart t ex al r€ CoOmposdst | onlea AmF, F~ ex
t hi xotropi ¢ bghevi our .]aeF, St abidniFser s, PsEch as AnE,
pol yvi nyl pyrrqiidopne. |FUr threr [Pt Ponal>00orgongnts door [850 ppm
oral care coanSP¥i0n<Fb¢Xthe3$nv%ntiiﬁ tthat fave Haf, [ ex
solid phase, dqih as i[fffparti ¢ttt a t5@?hpast=s or Nar,
dental gels, ai%‘”a%?%i%sﬂ@ ch! %4(%01[6@ ganigsnl 2100 {isn] 2100
abrasives (e g°®%jlicd®H| uni fi%m oxi ¢&" cal c PR car  [PPT
P sRat e cal ci Um pliSdphatie ST tall cituf$ Py oghdbphht € -G8 1.072
Sn@lt, ghhihodsayyy r oghdsphat @) ©r0dr gai-e7abr adi ¥&s ( sucHOas 0.407
pol yet hyl ene, [pol yvi nyl chl orilde, pol ystyrene
Napol ycar bonat e, copébyrfepsii05 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] 1900f[(Sn] 2100|[Sn] 2100[[Sn] 2100 |[[Sn] 2100
ppm ppm ppm ppm ppm ppm
AnF 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




10

15

20

from (meth) acrylates and other ol efinic nononers,

pol yam des,

woremalisiBiy de resins,
cured, pulverised epoxy resins or polyesters)

care conpositions of the invention may be used to

treat or prevent erosive tooth dem neralisation in a

or al

phe nol

ur ea- f or mal dehyde resi ns,
-f or mal dehyde r esi PGT/EP2009/054993

mel am ne-f

The

sub ject in need of such treatnent or prevention. For
ziddilsctappl i cafi on.i5t i|s prefeqred thal thesoral care 0.5
HCCOOPOSTTTON D¢ aoMout fr 1 s |Ne MOUTNFTaee 1§ 0.03
Kmp@gb6|a0|y plUVlded T }hg bum T§GE TIr Teed T t e
BSOS T T AT AP ViV il IR
Cr?ﬁ@“ﬁ%ﬁ@h?%nse tﬁp?callyooﬁce a Yay, {n 8n anpunt®-of 0.45
II\/'—'\fr\ 3230 nrnfnr haoll 10 to nm,
A“WBnendlnﬂ on it sOcont ant O’ t e  &ddenti Al Poul i dnd .18
Soqiiufhs 39621 15t uct-Pdhs |t 0 Ot he gub) €6t {00 PHse|t h8-Tral| 0-0175
Acganifay KFor a ¢ertain period off tinme which is fypically
Glﬁﬁ@dl 10 seco ds 1o 1|m mH e, |prefier abl y zabout 3028 28
W Srat & (EE S Sl S CLRE! "1%40951163 LeDle76NE 68.315 67.2915
rg—tthesubjects &cyln (I 1.5
HRse—Ap--er—tHhe—+HRstr—the
Lar ded i nd
of the ¢ral ‘cavity’Wth|watér is| ©-1°
performed af terwards. such amnm adm nistratton regrme

is simlar to the ad mnistration regine for
nnutExam§és oB: thet@rmonaamon FJhetbeatotatecontent of dis-

sition of the 1

nvention

|nvent|on are eff caci ous
N care compo-

As the x-ray fluorescence spectrometer a Thermo Noran

QuanX is used.

Solution

rectly filled into a XRF-cup.

Two solutions are measured:

1: 5 g of the oral care composition is di-

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,

furthermore added stannous salt

120%

tion.

of the expected ppm value of

[ASn]
[Sn]

in the range of 80%

but with a known amount of

to

of the sample solu-

Solutions 1 and 2 are each irradiated for 600 seconds

with x-ray at 50 kV excitation,

line at 25.193

keV.

using a

copper filter,

K(x_

The integrated area under the fluores-
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the fact that they preferably contain fluoride in an

anmount relative to the tin content which is neither as
w0 oostizosmous fluoride itself nor as in Sn3F3PCACT/ERB®09/054993

the introduction) , such as 0.60[Sn] > [F ] >

0.40[ Sn]. The oral care conpositions of the invention

are stable and thus remai nm cdear and precipitate-free

for prolonged storage tine. The oral care conpositions
ceatet hatpnesept peakenti enlcause moieokakahi an of dm@ the in-

teeth, nor irritation of the guns, despite the fact
tephatetheyceont'dbh appr &¢rabFyChRMGRerRaRBEREE BRAE) AT SOolu-
tibhan theckpawn gexj dol (r) mouthrinse marketed by the

applicant hinself. The invention will now be further

expl ained by the fol lowng non-limting exanples.

Exa es 1-12: uthrinse formulationsln the follown :

AP Es AR TBH AT 357" THehgt €8 HECGM R Ryar griEost
tibuoriide] QLAELUR:aThedagpunts of all ingredi ents

listed in the table are in percentages by weight,

based on the overall nouthrinse. Exanple 13:

Det ermi nation of ,the total content of dissolved tin

[ Sn] Kn]D& [A8n]Hw6+escence in an oral care conposition

of the inventidh A% the x-ray fluorescence

spectroneter a Therno Noran QuanX is used. Two

solutions are neasured: Solution 1 : 5 g of the ora

ONBOST 4 oML s ALERELLY FI LEed iDL i XRER CHBymay oxi-

dawibh thetappropihate eokasi ngrei ngmandiksohoblfowhaglyvention
inserted into the autosanpler of the instrunent.

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 elec-

trode is done according to the manual.

10.0000 g of the oral care composition are exactly
weighed (+ 0.1 mg) in a 100 ml container and 40 ml water, 5
ml 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 +II contained in the sample

(a typical value for v is 5 ml).

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 1s taken as vi.
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Solution 2 is as solution 1 , but with a known anount

of furthernore added stannous salt [DSn] in the range
wo@b008Q@%3td® 120% of the expected ppm val ue of [Boi/ERP$009/054993

the sanple solu tion . Solutions 1 and 2 are each

irradi ated for 600 seconds with x-ray at 50 kV

excitation, using a copper-filter, Ka- |ine at 25.193

keV. The integrated area under the fluorescence

i nt ensét yipeak obrsalubkodatibs takea asIAcbnanatdnébein the

in tegrated area under the fluorescence intensLﬁ¥ peak
sagPlsofli PPBNP2SFE PHRKERSaSTA2. CTRBCA!§46Pved tinl/ 15 ©Ob-
+a6@aKent in ppm based on the conposi tion, [Sn], is

obt ai ned as Exanple 14: Measurenent of dissolved tin

at f (@otll =o¥3dat(vor)state +11 in an oral care

conposition of the invention A conbined platinum

el ectrode type 6.1204.310 of Metrohm Sw tzerland, and

grQOESQ ;i?? isr JLrLando, 809, of MeLrohm (Switgerland, iy an

oratceandengompotheipanual thd0i0088tgoaf the oral care
conposition are exactly weighed ( 0.1 ng) in a 100 n
container and 40 ml water, 5 mM 32wt % HO and a known
al'QMOElMOQEQenL%lQEt§@§ng§égtgoQé @bﬁé'@.@@bﬁth@@ b$
added, such that iodine is added in excess of the tin

Megmohor nélvioxkedacndn st atlélenimeonrabAdd Matrhbmsafpliéezer-

Lo SPEL AP, AN ik b P88t 9o

Metrohm, Switzerland are used.

A total ionic strength adjusted buffer (TISAR) is re-
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

litres with water.

The calibration of the fluoride-selective electrode is

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

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

ing to the manual of the pH/Ion-meter. The fluoride concen-



10

15

20

25

the remaining iodine not already reduced to | by the

tinin formal oxidation state +11 is titrated back
wowdok/1si3andard 0.1 M Na S O solution to the enPPDEP1009654993

the titration. The used anmount of Na2S2Q3 solution in

m is taken as v i.The tin in formal oxidation state

+11 contained in the sanple 44 ppm based on the ora

conposition, [Sn+ll ] , is ob tained as Exanple 15:
trRatient ianepmi ¢sf buocudetddat Bynmmnatiphyinganher akagcared re-

conposition of the jnvention A fluoride-selective
SPRPEEt VBdESt YPe 6. 0502, 15626f INBYFORM T3HFPZefFaRdtlg oral
caPE LBRpBBL €K A920, MRLI RBEL,L WLt 28 héaé QHQ anvAghAgChy the
reference el ectrode type 6.0750. 08 trohm
weSehtzef| &hd arelusede Aomppalktiioni easpiengthgadj ust ed
buffer (TISAB) is required and nmade as follows: A
solution of 160 ng NaOH in 2 litres of water is
prepak@ﬂpiéohltlp@téimlaétgoﬂ 02- dmﬁﬂhm@ﬁy@h@mex@nef for-
"-tetraacetic acid, 290 NaC and 285 ni
muéam(ﬁén WéFhr Rer dbi T S0 o060 UL o 2] [T 64 ¢ Rnat Br. =

hy §85Hnt598 ¢ L i, thensgobuthops, d apflodsakeof ¥ed+And; nyen-

tibhe fluoride-sel ective electrode is perforned
according to the manual of the pH Ilon-neter . 1.0000 g
0.1 ng of the oral care conposition are ex actly
wei ghed bHatar@Onatiphasti aosentidingrdanditbhbedi Ypquantifi-

with water to a weight of 20.0000 g 0.1 ng, and 2 O
CaifoBf oBpgsgEcrse phase HPTLC plates after staining with nin-

hydrine.

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) .

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
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
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15

menti oned TI SAB buffer are added. The

fluoride-selective electrode and the reference
web@otisisade are i Mmersed into the sanple and t hBCT/EP2009/054993

potential is read off after 5 mnutes, accord ing to

t he manual of the pH lon-nmeter . The fluoride

concentration in ppmis catcidated by multiplying the

neasured re sponse-value by 40 (the total dilution
wiftacterc Haom theaor akpoale wonpbst & konito ke aeasur edr

sanp%g? ,. and dividing by the meight of the oral care
abedipadl tHoH safpl ERitR ¢ Ol Bl 25 182 SPEPE R hat § on- of

ammoni um cations of formula (1) with Ra, Rc = hydrogen

and v = 0, or with Rb, Rc = hydrogen and v = 1, in

an ofhE d&ld-Ccamposet ionSefl itdeeyd hveh viohoThe fluorescence
. _determ natjon_is.,dane i ng densi ric quantifi
ln%éﬁ%ﬁ?ﬁﬁ1%§vér§8 Sﬁaég%ﬁékiP%la%gg%;fter st ai ni ng

wi th ninhydrine . Procedure : N nhydrine solution:

Di ssal ve ng of ninhydrine purumin 1000 m| of ,

et hahBF p Crx LeMtHe sotutien RAS t0 DeSEtBredSPRUG LoD are
ap%h%% hotid ecal 4p@Ec( mrdvml,stogags bR b i®PtM nomat

reference solution of the amonium cation to be

IVddtCemamnedwst peepandd Bycaissohyi hg aheexadtlow kmpwhrack
Sc%ngynt of the correspondi ng pure am ne hydrof |uoride

"7 Ivet hanol p .a., to make a solution containing an

exactly known content of the amine fluoride in the
range of about

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

Each 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.
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3000 ppm based on the solution. This reference

solution is designated in the followwng as R. Sanple
waeodoatidisme Accurately weigh (to within 0.1 ng)PEIEP2009/054993

anmount M of approximtely 1 g of the oral care conpo

sition in a 25 m!| neasuring flask and make up to

volunmewi th nethanol p .a .- Béose to ultrasonic

radi ation for about 2 O minutes. This solution is

desi ghat edaas S s ddéec HPPEQ pliate dtsh&hdbl cageb:6@queous

wi t hout fl uorescence indicator, 10 x 2 0 cm (Merck no.
amg§Ie) .9¢]he(YZ‘f’ér efic& NS0l Ut Nt ahd EhBLIRHE S0t bt Fonrce

orabe RRPlded entgethe nHRELGC platei ysing .an appl iLREOKium
Li nomat 1V (Camag, Switzerland) according to the
cafealodrowi ngf e ¥yagkasdhenw ittEdth tReack thasragennibifaR = 9-oc-
idth on the plate of 4 he innitial distance
talfet ot T TFARRERs B T dh el it aPSHRotaide The

plbremione 1ot ef fAst skrack tihd heiadypacent sedgecodnther 10
plate is 1 1 mm The plate is deyvel oped wth ethanol

nis5gnsq EotRd abfbnitd 910 @ WO&@sCthe el uent to a

m gration distance of about 6cm (under these
conditions e.g. the amonium cation of formula (I)
Cawictill aRa,otRc = hydrogen and R = 9-oct adecen- 1-yl
mgrates to an Rf value of about 0.6) . The plate is
then inmersed in the ninhydrine solution for 1 0 mn

and dnied frs 106 AN aled®lofed Rl aitONevall@ted den-
‘areas of all devel oped spots are eval uated .
Sl@@ﬁﬁﬁgﬂﬁﬁ}lzam%ﬁh light of wavelength 480 nm using a

TLC scanner 3 (CAMAG, Switzerland).

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 ug.
A second such calibration curve 1s obtained from tracks

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

obtained as
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with |ight of wavel ength 480 nmusing a TLC scanner 3
(CAMAG Switzerland) . The areas obtained fromtracks
wad200983031% , 7 and 9 are used to obtain a firSPCI/EP2009/054993

parabolically approximted cali bration curve of area

vs. anmount of amne fluoride in ng . A second such
calibration curve is obtaimneth fromtracks 11, 13, 15,

17 and 19. The average area fromsanple tracks 2 , 6 ,

10 141@5@ﬁinﬂ+qangpn(pnﬁeﬂxb@1@n amount [am ] am ne

de—rn—qa—usrng rhe—gﬁwsr—c'llbratlon curve. The
average area tromsanple tracks 4 , , 12, 16 and 2 O

is simlarly converted to an amount [an2 ] ami ne
fluaride |n usi ng the second calibration curve. The

whegkiéntof | AlEmléa] or?sfeofa%o‘fiﬁﬁllé}efji )aﬁo‘ic?pmM 1S
thRased QM the pra h%a%% Q@ﬁp Eéoﬂmlkéwkludfi&@e@sed to
obtai ned as= 1250([am ]+[a ) (MM 19(v+l)) MMW
prapers sMutianm R, apdd an]s are dcsidefli ded dboveyplamI)
is the nol ecular weight o f the pure amne fluoride
used to prepare solution R, and v is a s defined for
fornpkample 17ExBepkemidatDehesni aahbobuaf casnensusYr for-
catlons of formula (I) 1n an oral care conposition of
mufd Ao (fhyvaRt PBNOTRE FPEBedAFROSE LERPSCdx ARfI dnygntion
applicable to all ot her ammoni um cations of formla
(1) not falling under the
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.

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-

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
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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definitions given in the heading of exanple 16. This

determi nation is done on reverse phase HPTLC pl ates
w@bdoen3smsiai ning with Berlin Blue. Berlin Bl ue BOI/EBP100%/054993

Dissolve 4 g o f potassi um hexacyanof errate (l111) p

.a . in 150 m| distilled water and add 350 m| o f

acetone p .a . Dissolve sepat@ately 7.5 g iron

(I'11)chloride hexahydrate p .a . in 500 m| ethanol p

.a . Mx inmmedi ately prior to use 4 0 m| o f each of

the two zolutlons and 80 m | f ethano

.a.. A
r ef er fBe Ss AUt ohP o fAFﬁBréﬁﬁ&ﬁlﬂﬁ%ﬁﬁl&ﬁotHlEhén 0.1 mg)

andeb@funed 48 pPpepPaLedthl 1 i 89l yEngnan (exactd yr&nevhp o -
amount of the correspondi ng pure ami ne hydrof |uoride

siitn ometimarol 1 90 . al, mee swekiera Sbski endcontka Mmg-anvolume
actl.y kno cont nt o f .the n1ne fluoride in the
W EngE BT Ahobt “505 BSM® BASel o E RS S0l dr: g Fhi £
abbafteﬂeaweﬁrswt@gLomhlls @esum@dlg SeRigharm@® as S.
solution: Accurately weigh (to within 0.1 ng) an
anount M of approximately 1 g of the oral care conpo
S't'@He'ﬂ?%ﬂ@xbf%{enﬁésgrHmiééé§k6@nglﬁﬁg%tuﬁﬂ&brescence
vol une with nmethanol p . Expose to ultrasonic
lndamaﬂQKWI1®rxab©utm15Mﬂnuhemo Thbgogolution is
designated as S . The HPTLC plate is Silicagel 60
wi t hout fluorescence indicator, 10 x 2 0 cm (Merck no.
5626 ndherag i espnce sOlulion and theesamplElsobutiv@ion are
areéﬁgplled onto the HPTLC plate using an aEpllcator

aPPiL A tonto 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
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IV (Camag, Switzerland) according to the follow ng

track schenme : Each track has an initial width on the
w@b@basnio 4 mm the initial distance between tROT/EPBOKE54993

is 5 mmand the initial distance from one outernost

track to the ad jacent edge of the plate is 1 1 nm

The plate is devel oped w th 4t pentanol : et hanol

di et hyl ether : 25% aqueous ammonia 3:3:3:1 (v/v/v/v)

as thecel wentcd has nagr ahiianadi stiaide of abeupléem of 4

(under these conditions t he ammoni um cat.i on_of

MOF o AR a1 9L W t AT REATRE, kié’gﬂ'we%nh‘&ﬂ?o%;?étcﬁ%ﬂ is pJum and

th@- QGtiadecens | syhnc¥ fr%marbqqél SuBe MhgLat %Srat& ab Rine ad-
val ue of about 0.8) . The plate is then imersed in

Jatke tBerdde ®f uehsobdeiten iforll @mmin and dried for 1 0
mn at 100 C. Calculation: The areas of all devel oped
spots are evaluated densitonetrically with [ight of

wavetreagbh a322 i dist 8YoBe IL G iscannese Bt  CAMAG ethanol
Switzerland) . The areas obtained fromtracks 1
disthyd SN af e20sed W6 Bt AT fr St 3pardbol ‘i/c‘éW{/V

th@p%ﬁ%r{@t%j gahi ghration LUve, of greapys W”Eu%er

amne fluoride in"ng . A second such calibration curve
theseobicalduetdlcbm@net gacltilella,mm&;lmﬁ c&‘zl@rmd of9. fdhmeula (I)

erage_area fro npl e track %ﬂ 4and
W %Xl AvEPT edct o g]n?'1 PEhtY § f afhi ne9f | ]rrgy§
=1 and u = 3 migrates to an Rf value of about O 8) The
plate is then immersed in the Berlin Blue solution for 10

min and dried for 10 min at 100°C.
Calculation:

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

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

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

sample tracks 4, 8, 12, 16 and 20 is similarly converted
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using the first calibration curve. The average area
fromsanple tracks 4 , 8 , 12, 16 and 2 O is simlarly
w@oowasisedlt 0 an anount [anR2 ] ami ne fluoride iPCTEP2009/054993
usi ng the second calibration curve. The content of
ammoni um cations of formula (1) | ppm based on the
oral care conposition, [AM 38is then obtained as
100000([am ] +[anR]) (MM 19(v+l)) 6M X MNwherein M,
tol @M JangNth{ ap2ho ar emas defiined; @aboyve, pMW\Viss dfiéche second
nol ecul ar wei ght of the pure am ne fluoride used to
capridparted wolativa-R , and v is as defined for fornul a
(1) . Exanple 18: Potentionetric chloride
determ nation in an oral care conposition of the
I nvenhior oA teori e dashhyat sl loseri oid os £ deceheater ode T
type 6.0350.100 of Metrohm Switzerland, and a .
PPRot eftSoheter Lt PARdo SB0F oFONR® £ bhAP Nswi 2 ahdl, then
ob@ak€ ¥sed, s The calibration 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 plastic

cont ai d 50 nm__wa 65 wt%nitric acid

[ QJM%MSM into the sanple

and the samVe is titratedWsM th standard 0.01 M

silver nitrate solution to the endpoint of the

titration. The used volune of silver nitrate solution
wheftelln M8, t pken] asn¥ .[Fhe chlwofide eentakredddvd hevw is

sanpl e in ppm based on . .
the molecular weight of the pure amine fluoride used to

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

Example 18: Potentiometric chloride determination in an

oral care composition of the invention

A combined silver/silver chloride electrode type
6.0350.100 of Metrohm, Switzerland, and a potentiometer Ti-
trando 809 of Metrohm, Switzerland, are used. The calibration

of the electrode is done according to the manual.

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.

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 i1s taken as v.
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the conposition, [ ~ ], is obtained as [ ]= 354.5

v Exanple 19: In situ demneralisation tests with
wonuvhsisnmses of the invention The tests were CPCT/ERI09/054993

out on enanel and dentin sanples cut from extracted

third nolar teeth. The erosion tests were done ex

situ, using a citric acidsd4tion, and the treatnent

tests were done in situ, by letting probands carry

the ehederlsampbesonnathetir inouhd wsipyeaisapphebased on

hol der fixed to their jaw, and b y using the
ChRpGPAPPASELCOBE fhe | nvERt PO IA%E $8st was carried out

as a doubl e-blind random zed test. The enanel and

dentin sanples were prepared as follows: Fromthe

t eet [Cmpegs4snpved any remaining soft tissues and the

roots. Fromthe teeth surfaces on either the enanel or

the dentin part were excised sanples of about 1 mm

tTE'eC”%%él he 'OQ Ly “Qéﬂ?ne% §g5£n°£eg'es L,ophh.
monahmﬁabebooﬁhtﬁurﬁacenMESnpol|shed to y|eId a flat

test surface of at Teast 3 x 3 mmusing firstly grit

paper of grain size 12 mm, then of 5 mm (the dentin

or e@ﬁgekesﬁgsﬁggé'¥§k¥1e&a§uﬁegﬁvggaﬁglaaHQXHQHHln samples

depth of about 250 nmm) . A total of 96 enanel and of
cu96fdemteﬁtsanpbésthasdpmeéamedeehhthEhemayOSThe tests were

sanmpl es.were_stored un_til the test n a refrigerator
Aol 8B R ket oSt 86 Bt hhi nciag FPedi frpr Bfdr LSOREGREnent
teatmea5r$haoﬁé0ban§§tmerByenghtlﬁgr§@65ahaglagrggoahe eroded

oral condi
samples in their mouth using a sample holder fixed to their

jaw, and by using the mouthrinses of the invention. The test

was carried out as a double-blind randomized test.

The enamel and dentin samples were prepared as follows:
From the teeth were removed any remaining soft tissues and
the roots. From the teeth surfaces on either the enamel or
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
(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.



10

15

20

25

30

tions (no artificial dentures, no open carious |esions

or ob viously defect dental fixtures, no visible
w@b@agus)31? They had teeth salivary flow rates POT/EP®09/054993

ranges of 0.25-0.35 m/mn (unstinulated) and 1.0-3.0

mM/mn (stinulated); salivary buffering capacities in

the ranges of 4.25-4.75 (unsiGmu |ated) and 5.75-6.5

(stimulated); and salivary pH values in the ranges of

6. 5-8h8 puosthaul ated) cagdt 7pOrfobs(Bhirmgl abed) oraTheondi-

sai d sanpl e holders for jaw insertion were indi
CigndudrPy2rbdérFeaf 6F1Ee4ERSpr BBaRBSAnd2hadu8n8a¢RANS oL ©ob-

vishde tBE%@cPUQQBka§U@@QEE§eEOVn@'bB@EbH@DpﬂgﬁhbW They had
sanpl es and one enanel sanple or for one dentin sanplée

teahd caolenamelf leanphéss Ihe@éesaﬁpgeShoEdér§5méré5tm&émin

ave .three.epa and t ree.dentin sanples
uPo eacﬁIC ban T Ee sgngﬁé ﬁoléer%mﬁéPg 8>S|n€ggteay
buﬁEé@ﬁn@Oca§QCDY1bbelﬁr@bén@abgesoaklﬂg259ﬂ 36 nunvtesu-
5 val - % aqueous et hanol. Each proband tested the
laﬁﬁé@hﬁpﬁsés7ér6e§ar§ﬁr%§wa5ﬁé 8 anﬁhéaééﬁﬁ«éi/cpﬁl pglues in

théVébhggéeo%e%'gok(b) HHEEQ&hT%@eH?”%hB”QdOLﬁ %hQstlmu—

I ntroduction and pl'acebo sol ution devoid of bot
lastdhnous ions and of fluoride. He tested each of these

in a 7-day test period, and tested themin a

random zed, different order unknown to him The

proceddr gaf ar seaghe Tndayetestopejhiodnvast asnf pklewsadi -

A ) Before the test period:
vidually modelled for each proband and had on each side three
buccal supports for either two dentin samples and one enamel
sample or for one dentin sample and two enamel samples. These
sample holders were thus adapted to have three enamel and
three dentin samples for each proband. The sample holders

were disinfected prior to use by the proband by socaking for

30 minutes in 75 vol-% aqueous ethanol.

Each 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
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-

bands performed normal oral hygiene.
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1) A 5-day "wash-out" period was done in which the
probands perforned normal oral hygiene.2 ) Half of the

w@bawassns i oned polished test surface of the epPcnEP200%/054993

dentin sanples was covered with a lightcurable resin
(Technovit 7230 VLC, Kul zer-Exact, Wehrheim Germany)

and the other half was carefdl |y cl eaned of any
inmpurities. The covered part of the sur face served as

the pefBaeéncefsuntaskofenchheopedf pbomehedctest surface of

determ nation_of the dem neralisation, whereas. the
uncovBfed"pEFt S&rventas EREP HBR HeFaPP¥atPon"teRta 1ight-
areacyrBo) e DUEERNG t(hechgstipenboad. vier gacheday,obcthe
test pe riod 1 ) At about 8:30 a.m a first ex situ

demi Wehahesat i 6arnpest nentd ohet hehenahel fovadensirafully
sanpl.es ed into the sanpl e holders s_done_i _
T A L e e S i s A SIS
m nutese EBEﬂeﬁh&sSaH§|EeB@kéﬁté wereattnsed whehprofilo-
running tap water for 1 mn. 2 ) After that
deniﬁ@géFFSQ?F%ﬁméﬁthoglPﬁ bPhal deréaerabhBabioBp whereas
secopfls WhLByd0em b0t 008v0h LB ADULBRERSES] sation test
according to the invention, he sanpl e hol de
nountedaon the proband's jaw, the nouthrinse was then
spitted out but no rinsing with water was done. 3 )

Five nore ex situ dem neralisation treatnents at about

10: 08) apArind1tBO BeBt, pdir0Odp. Abr 2a8R Paih o@Ndhe test pe-

riod

1) At about 8:30 a.m. a first ex situ demineralisation
treatment of the enamel or dentin samples inserted into
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
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
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;
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-
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4:00 p.m, under the same conditions as in the first

dem neralisation treatnent, but w thout subsequent
woe@atssns W th the nmouthrinses of the inventipoT/EFiv69/054993

probands carried the sanple holders on their jaws

except during the neals or for personal oral hygiene;

for these periods they storetk the sanple holders in a

hum d chanber. Before going to bed the probands

cl eapedst heisanpl eobohdensh buthoat tthéngnaneboohpaste,

dentin sangies, wth a toothbrush without using a . i
t oot hpast eMMeherdi hiter SeBPt Re'SARPF et Abl deF FoFcg 11 a 0.1%

"1nubﬁswéﬂgﬁtOcﬂ?%PMe%@&QHé ghl.erhgxLdipe, gt ygonat e
sol ution. ) After the test period The enanel and

dentin sanples were taken out of the sanple hol ders.

The 8 ng% esaggge - reegrggted for 36 hours at 30 0C
mﬁth—g—seEﬂ£+eﬁ—e§—§§—8ﬁ+%s—coIIagenase (C ostridium

hi st ohyt kcamelypedVient ShogpanALdsi #BreStakbnubst YSArhe

in 150 mM of a solution containing 0.4 H3PO4, 1.5 g

KJ , samglRabeEisrandToe2dgneat sonpees| VeFe, tracbpdefor 36
to coppletglyspeaoye.fh NLERGS QEOABI GRSt ELXy
mhichgﬁsgpggngbtgndiEtu%bgghgtoatcgne 2f8?ggssgg agenase
sequéntoprofdihonktisyolyTheunanpbesViér eStpea Aldrich, St.

nunber ed gé 8 ont bj ect sl i de nd stored.in_a
humi B0 Bhamber Unt 1 ¢ Retpr of 1 ORGELT &7 dCBF i HATPoR- 4
of thetd,, demsner &ldisatli @nNasbioe praf ol bogetsate, per litre,
determ nation of the dem neralisation .
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,
glued onto object slides and stored in a humid chamber

until the profilometric determination of their deminer-

alisation.

The profilometric determination of the demineralisation
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
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-
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



10

15

20

extent is a neasurenent of height difference between

refer ence part and test part of the sanple surface
w@ s@e/1pBint A ) of the description of the 7-dapCt/@&B1009/054993

period above) . The height profiles of the sanples

were neasured with a Perthonmeter S8P (Perthen Mhr,

Goetti ngen, Germany) wth -a dechani cal probe (FRW 750

Pert hen Mahr, CGoettingen, Germany) for dentin sanples
heapgdtwi vhrandeptirmahepdr bbel(Redenstgeksshni chneGer them

man % for enpanel sanples. The obbect slides wth the
fr@ﬁn% gshglged BHPSl%ﬁeﬁPﬂéPeOP|§ 8 6REGTERESxy2tabPE the
saﬁﬁléhgnergﬁb|Bﬁﬁé%roﬂ%t@r@m”@HEdﬁQEGhE'ékeglﬁéséf EQE test

each of the sanpies three prof ilonetries were run.
argheopr ohei bemet ei eshaesebyetakubabéd bgﬂggtapspécﬂas a border

sof t war e Pert homet er e rt en
ar&%ePPIngeg 8 ance fcﬁv?h% %rom Eﬁ %6héinﬁtbetween

i $“Sottare”
reﬂ@&@nd@tahﬂlﬂ@étbyrba@eaésragéeé§a®ﬂed0n$h@fhbh@ﬁtfﬂ@ﬁfer—
the height profile found on the reference part of the

enggnBrEVSRA FH@ 6EREFCoRBIPESNPEhE Rl Rt L pPBETI EegFession
1ihbe EﬁsﬁléEgﬁegErEhea§@ng§d @@8ﬁeéxef95rget9uhglg t cach

profiles a er area up to a distance o rom
satnhéebowder cbnpedbetveen tbfersheetand temtinareasswaison of

di sregarded. T hei ht di f.f nce between.the, ce
engh REBLE T he Phio FrREAF PEyreelh noPRnlgTnsi08ce8aEE o
prBbehaMREEr sonavekagadtheorvkhegkhbeethunsafiar neaght differ-
sanpl e, was considered as the extent of . .
engef AEPEI £8&t LBRS6f dERALNsARPPESSABCt HaSekpERY 1B during

nhée d grakisaniopo F.oRapd 16903 86T -
R R e g S S R
bahhreesdenhsmdeanﬁlehehevmmageabfythg daiidngeight differ-
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
results of all probands for each of the tested solution was
done by simple variation analysis (ANOVA) with the posthoc
test according to Tukey. The following results were obtained

for the four solutions tested:

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
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the test; as the extent of enanel dem neralisation of

a pro band was considered the average of the said
whedoghsosas f f er ences fromthe three enanel sanptEEP1169/054993

was carrying during the test. The obtai ned data were

checked for sufficient normal distribution

( Kol nogor ov- Smi rnov test) = 3Fhe conpari son of the

results of all probands for each of the tested

solution was done by sinple variation analysis (ANOVA)

with_the posthoc test according to Tukey. The ,
fol | 6APRG Fesufts Wer¥ bbehi hRd fBYeRhevfoliPusBrLbFBRsRave

pat-estedyThesenresuhts ghowrkhat theni pyentih¥eng deminerali-

nout hri nses have particularly on enanmel an efglcacy in
saprevenhin dentheral Esat fomewhibh esfabeay 2f5thenesmmer-

.the effica of the commercial neridol (r) nouthrinse.
Cl?ﬁr?ﬁéﬁﬁﬁ?é{WQ¥q§ﬁﬁ?%ﬁ°the probands a dry nouth sensa

tion occurred, nor any reddening of the guns or

effl orescence of the proband's own teeth nor of the

t eet Fusahpkesreer enohseevef. tha parbisdbas Aoy mouth sensa-
t.significant tainting of Heither %hg roband' s o&g

1PBetHCHoF 8t tRe SaNMpFEsCuasdnser vad, YdBspteSthaorescence
ofi REEEpseHaaaPYNbENOtestBNABUS oFORBcasScE0APBRRP1EE (1BRe ob-

meridol (r) solution. Exanple 20: In situ test with the
sexBafinr LRsBast 1eRanpl BOTReIrbht ArRAsE2of teranplfengiahgr the

ut,i c | Ni I ' u :

o s0n nG 6 1600 somFruof B uera t o5k sR decpite
thevahoatedednamoshisl af seétupoas deser Bbedompaexdmto 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, but with 20 probands and using 180 enamel samples and
180 dentin samples. The following demineralisation results

were obtained:

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
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ple 19, but with 2 0 probands and using 180 enanel
sanpl es and 180 dentin sanples. The follow ng

walesmongsad i sation results were obtained: |t canPOEEB®EN054993
that the nouthrinse of exanple 8 , con taining a
conmbi nation of stannous fluoride and am ne fluoride
amounting to a total of 100@Ppm fluoride, is much
nore effective particularly on enanel than the

solution containing only NaF corresponding to 1000 ppm
N#Fuoride. Exanpl es|21-25: Muthrinse fofrnulations In

+hao f l o " A" Ar " A 2Ql7/ A00" nln not oc
TUU

Al Aav oy Av A
CTC T UTrT oUW Ty  CATITPT ©S Tl U1 Tl ZJTT7 UCc 110U TS

the ami ne hydrof |uoride COLAFLUR The anounts of al
in gredientsel kstadrhatt Beet @bliehal 8sknopeegenpbages, b¥on-
wei ght, based on the overall nouthrinse.HOd 20% 0 .02 .
tagnipg ROFCPDIGEOT10B43f0stangenEnétuPrsed srd serreggluoride
améﬁﬁlﬁg §4§1tﬁza108§816604§%% 18betq Exanpl ﬁu%ﬁ: mbfe ef-
em neralisation test nDut rinses o
feexanpl ear2icibaThe pestsameietbanr tbd eufluohoenanekaining
Ea | es cut fron1extractﬁ8 bhlrd | ar .t eeth which had
onh¥eNa&t GPEGSERPBFERINECT hUAVsBPlr &L BATdgGeous t hynol
solution. The enanel sanples were prepared as foll ows:
Fromt he teeth mere reaned nechanlcally any remai ni ng
sof t Exgg AdZ P ‘ Helekephssur f aces
were exci sed sanples of about 1 nm t hi ckness in the
| ongi tudi nal direction of the tooth. The face of the
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
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sanpl es representing the original,
surface was ground to a flat test surface of at

W@20098303m t he enanel

about 250 mm.
using grit paper of grain size 12 mm,

nat ur

al tooth

| east

was renmoved to a nmaxi munPCERpPNOD654993

The flat test surface was polished
then of 5 nm.

Al'l grinding and polishing offerati ons were carried out
under water cooling of the sanple. The pol ished
sampl es: wer g gloued by nmeans of [a |ight-curable resin

( eshpeyvl T 250 VLC, |Kul zer-EX{ract, Venrnel a3 0.14
detinddlYisedI Vg P Heasl [STdalSey1 Pl g7 03484118 TrlosESTE 77.42835
surf,age of the sanplgs was covered with |t he sane
Tght-curable resin and the other halt was carefrully

cleaned of any inpurities. A total of 72 sanples was

prepared in this way. The sanples so prepared were

stor gaHn il urEher use i |n a hu d ¢ anbe at 1 10 96

rel a P ©58 th
moﬁBHEBhB@SESfOEXQMpaﬁp|E$ 2%- 25 and one negative

control test solution containing 500 ppmF- ex NaF and

all inactive excipients nmentioned in the table of

exanﬁhgstgétgswep@tcQ?kEQddgﬁe'gnognéﬂgl §5ﬁ£@895cut from

chl oride and sodi um D-gl uconate. The pH val ue of these
extesttsdluhnodsmmésrcheekbdwuaphyhddrbagntEEOKQtheEorehand

R e

wewbtbrégaﬁaapb@sf@a@bwsan@rbmsehbeeee650w§@gpk@mbebdemé—
(dy elng hol ders, Schott, Miinz, Germany) . The test
chgascrbhYoRBY &°pernseadorcid 8aysue? 218 wBFkiAgtday§yom the

teetﬂ”EBI%Béegrgékgeeggqggd 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, onto

Wehrheim, Germany)

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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eralisation cycles and two application cycles of the
test so lutions being carried out daily. A
wo e@atissn s of the sam ples were carried out apCT/@PINNY/054993
tenperature. In between all test and application
cycl es and overni ght between working days the sanpl es
were stored in a rem neraldisation sol ution containing
0.4 H3BPO4, 1.5 g KO, 1 g NaHCO 3 and 0.2 g Cad 2 per
inbi t0e. ppur FAgekhdameekandlihensanpleseweipishesedehnioned

t he abovenenti oned hum d_chanber at 100%rel at.i ve
inhGhedi g#pleTRé ?Fé&?ﬁ@ﬁt2Fe§?nebF6rb§é8ﬂ f8¥PIAgOdagmE

stWasods £ahokowe and koélﬁhrﬁtgﬂﬁﬁbﬂﬁEé|'@ﬁé'@ﬁ ¢yele of
was done for 5 min utes wwth the enanel sanples

theasereed BatotdyebngacasbsckSdchoet lyMAbnzngGehaahgypt -
containing 250 ml 0.05 Mcit ric acid solution. The
sanples were then rinsed with tap water for 1 mn. 2)

The sanptes efotheefHygiheshl gsaupsnweeetsubgettedafples
2 mnto atreatnent cycle with 250 m| of one of the
WeﬁﬁuﬁhVﬂﬁ@@slBFoeﬁéﬁﬁl§§S?1928UPﬁhéP@a@n?héo§5ﬁﬁﬂe§r6PP with

12tQ§mEiéEhe5§ﬁt QEBUEDEQE@eaUQhQBtQQm?QE RoMHBrEO (Byeing
conttol treatfent cycle in

hoabevenefithohednHdgahiryeGeontng) . sBheat ceat ﬁhserunheser a pe-
trea t .cycl t he sanpl.es re r g for

riGECRTLED daver (2a%) STRE BAil HeVabr e oah) 0f C5oPOGP domin

eramﬁgad@ghn@y@hbgabh@ntﬁwcb@@l@@ad@@ﬁrbpedegnd@rtabov@st so-
1) inintervals of one hour each.

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
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4 ) After a further hour the sanples were subject to a

sixth dem neralisation cycle as described under above
wa2009tbmwm t he sanpl es of the five test groups PET/EPBOH054993

jected for 2 min to a treatnent cycle with 250 m of

one of the nouthrinses of exanples 21-25, whereas the

sanpl es of the sixth test grdup were subjected for 2

mnto a control treatnent cycle in 250 m of the

abovesgatiosedonegali yelaohbtnol Asobut tbascasrdeseenbedycles

under above 2 ) . At the end_of the 10 day test the

resiEh%oﬁﬁmﬁégsr@eﬁ%véanF?GnﬁPﬁelp@b?e@%%% brBa¥2ber -

the gesthsustacessofietbessphplestoTheudedree Qkmineralisa-
dem neral i sation of each sanple was determned b

prof thonetrylen thedsapeihadnendas deseei bedifioknthevals of
enang% S gg%esaég exanple 19, with three determ na

ti ong"For each safnpl e, and taking the average of

t hese) Ahecdegr egrohcdenvner ahésatinphe 6f veachsghoupt to a
was represented by the average_and correspondi ng

st andarfidesrarrenlt foht PReCAG8r agedoartesesf ubAgr 12bove

sanpl es t T akr [ _
AR EScHLn! ok, LDee T hLAELRD, fake MELELL fate oo

anal ysedeflyfohe?sofhwapea SPESatihet coppaei sohhofS50hel of

results between gr s _was done b i np riation

anal 985555 FHot REUBECTRBCS: ot SHOUBIAN NG T AoTuRES o Fhethe

si gnshihganseokevelk wastsetet® §rObp dheef oliboubngd for 2

results were obtained for the six solutions (one

negafiveteont gentrol treatment cycle in 250 ml of the
abovementioned negative control solution, as described

under above 2).

At the end of the 10 day test the resin coat was re-
moved from the protected areas of the test surfaces of the
samples. The degree of demineralisation of each sample was
determined by profilometry in the same manner as described
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.

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.
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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five nmouthrinses from exanples 21-25) :These results
show that conpositions with [Sn] of 800 to 1000 ppm
WO 2@9/130319 east 750 ppm and with [F ] in the rPODEPINI/054993

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 erosi%e tooth denineralisation

of enanel. This is despite the presence of a organic

acid (gluconic acid as the salt) acting as a

stabilizing chel ant (and thus as a p033| bl e acti vi ty

ICUULIHQ aycii ) IUI bldHHUUb IUH IHCy dIbU HUW lHdl
compositiions $BCRTFE ADURET Nsesavier edayipF |r9dgction in com-
particul arly |n &hedtanye of Otlsﬁc)‘% Sﬁ%deﬂl“ﬁ“—r ]| Barison to nega-
0.20[Sn] and {he &GHPeft™of di ssotv&d 19"n, [pn]tescPH+o!
the range of 1000 to 1400 ppm (exanplre 25), hre

nggaftiiggc‘jog)ly;oll L the %egentl on or trlegatzrrent of erosi ve

LUULTI UCHIHCIdllbdlIUH UI Il HCI.leCHl bldllb 1 . AH
orsamely élconpositi gi-gonpriqing a Fifuid phpase coiP-85

taéxlg}ngg3 3@% b 90% 3grefer ablly 30% 10 s80% by| wei ghdq <

based on tne [T quid phase, off water, dissot VEd tin -
2(FARL 2340 ppm £ ugli-de iong, based-én the bral 67.4%

CaiFpAsid bon; "and 5 te.60% by [wei ghtis4.based on t he or.ak

care COIT'BgSItI on, of ., a C(3-9 ) sug%r al coho 70 .2

)
hexamp\:lfenrl r\nnl Nt |n'12+4 hoa caont nnt !‘II conl vyhd +1 6
JoUTvCU—<t

1
\Illul a“uv it ol ~ O LI ] CITTAAL L BLILA~S vurTiu il UI LI ]

[Sn] in the liquid phase is at |east 750 ppm

prefenabbyratul eastndQ00nppMoRpsedt08nthRith [sSn] of 800
conposition; that 60 nol % or nore, preferably 75 nol %

took ORBr BPBF the-coht eARSHT 780 sEBNy ednt] RiEBn[ETE im e
raRSE”@E 9§bd%5'960555h? +%%. ?Hdthgaﬁo&g? region of the

range of 200 to 2000 ppm, have useful efficacity in the pre-
vention or treatment of erosive tooth demineralisation of
enamel. This is despite the presence of a organic acid (glu-
conic acid as the salt) acting as a stabilizing chelant (and
thus as a possible activity reducing agent) 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.
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conposition conprises an organic acid and anmmoni um
cations of the formula (1) : R-NH +Ra-
WO e@piAYIHNHRb] V-Rc (I ) wherein R is a satur aP@mEP2009/054993
unsat urated strai ght-chain hydro carbon residue of 10
to 2 0 carbon atons, v is an integer fromO to 1, u
is an integer from2 to 3amd Ra, Rb and Rc are in
dependently sel ected from hydrogen and - CH2CH2CH. 2 .
Pathatcompaskti on of claim1 , characterised in that the
or ganic acid is a carboxylic acid. 3 . The
conposition of claiml1 or 2 , characterised in that
1.the Bgaqeegr@fceﬁgaehgl@ﬁléomﬁrgsgggtg 104% By pwekghton-
based on the conposition. 4 . The conposition of one
taofiopabfs tot803,, pchdeaebeéri Séd kn BRat bvheetohal based on
ngont ent of dISSO| n.[Snl i e qu as
B %ﬁglgaﬁge of i§08 %Sﬁf 3t %683VD§WF ésgg OE °t Obﬁ bpm
floempasi tban, . Easeahenc@Hpo@khEOﬂomﬁoehanﬁh4 and 5 to 60% by
characterised in that the to tal content of dissolved
welphty SRpSPA PRetPPqGFalpRase FSMPAStRéCRangé 8f 1800 Sugar
a1BBALL0 2RO0.BRMLBeq THOCRONPORL! LONLBh OBE Of SChALHE tin
to 5 , characterised in that the content of ammonium
[Soatnonsheflﬁqnmdlah65¢ is Bh ﬂhestaﬁgé ppm15©®e@pwab¢y at

1000 based on the _conpositio
138 0P BT BRRor S6RE S0P e APmEoEPPS B LoRch kgt 67 BRYF AT
motBat pirafEerRuUla76l hoRzi 8 rCab6e20 ahkykoate&®i 6£28) ssolved
al kenyl . 8 . The conposition of claim?7
tigphafadt efi 38dths fRANAR pylidation state +II; and that the

composition comprises an organic acid and ammonium cations of

the formula (I):

R-NH'R,- [ (CHz) ,-NH'Ry]v-R. ~ (I)
wherein R is a saturated or unsaturated straight-chain hydro-
carbon residue of 10 to 20 carbon atoms, v is an integer from
0 to 1, u is an integer from 2 to 3 and Ri, Ry, and R. are in-

dependently selected from hydrogen and -CH,CH,OH.

2. The composition of claim 1, characterised in that the or-

ganic acid is a carboxylic acid.

3. The composition of claim 1 or 2, characterised in that the

content of organic acid is 0.01 to 10 % by weight, based on

the composition.

4. The compogsition of one of claims 1 to 3, characterised in
that the total content of dissolved tin [Sn] in the liquid
phase is in the range of 1000 ppm to 3000 ppm, based on the

composition.
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Ci sal kyl or G salkenyl. 9 . The conposition of one of

clains 1 to 8 , characterised in that in fornmula (I)
weRdokasosito) v is 0 and Ra, Rc are hydrogen; iiRPCUEPB®0D054993

and Ra, Rc are -CH 2CH2OH;, or iii) vis 1, uis 3,

and Ra, Rb , Rc are -CH 2CH20H. 10. The conposition of

one of clains 1 to 9, charalterised inthat [F] is

in the range of 0.70[Sn] > [F ] > 0.40[Sn], preferably
5.0ffh@. 66jnBnkizipk bf>cma4ﬁ[$n]ch&iacfheleeﬁpmsithaﬂ ohe to-

one of clains 1 to ,. Characterised in_that %
tailnCPRESRANGE éﬁséoéﬁFénle =2y %notéé[éhFUéHdPF A s in
thbnrtaH?er arge3ah é%QOtBOz%@Opgﬁm or in the range of

1000 fo 1400 ppm  12. The conposition of one of clains

1 to 11, characterised in that it consists of the

o.Ligui d_phase. 13, The conpositiop of ¢laim 1

"charactérrse Prat’"'" nodt hrirnse!
tha@npﬁ§|tbﬁﬂeﬁt @meamﬁoﬁhamnsailbﬁsléf cbamacternisedsi An the

that it consists of the |iquid phase and of 5 to 60 %
raBQem@ﬁgﬁﬁoObﬁg@dtén1998008Hﬁospﬁ§8ﬁ OBf thesEPTECBRAIE™ -

being dis persed in the liquid phase. 15. The

conmposition of claim14, characterised in that it is a
7.t Bbthpaspesoridentdl ogel of161laThe tonpositrbareftenesed in

clai.ns_ 1 seinthetre

to
th6$e68n€96ﬂu$ﬁ éigsﬁvést et herat | %ﬁ@@ﬁﬂkenyl

%ar%ﬁterlsed in

8. The composition of claim 7, characterised in that R is

Cisalkyl or Cigalkenyl.

9. The composition of one of claims 1 to 8, characterised in
that in formula (I) either

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

ii) v is 0 and R.,, R. are -CH,CH,OH; or

iii) v is 1, u is 3, and R,, Ry, R. are -CH,CH,OH.

10. The composition of one of claims 1 to 9, characterised in
that [F'] is in the range of 0.70[Sn] = [F] = 0.40[3n],

preferably of 0.60[Sn] =2 [F] =2 0.40[Sn].

11. The composition of one of claims 1 to 9, characterised in
that [F'] is in the range of 0.30[Sn] = [F] = 0.20[3n] and
[Sn] is in the range of 1900 to 2200 ppm or in the range of
1000 to 1400 ppm.

12. The composition of one of claims 1 to 11, characterised

in that it consists of the liquid phase.
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caused by food acids or endogeneous acids . 17. The
conposition of claim 16, wherein the use is for the
w@e@vassion of erosive tooth dem neralisati on. PABEPINE054993
conposition of claim16 or 17, wherein the food acids
are acids with a first pKa value of 3.0 or |ess and/or
are acids with chelating abi4dty for calciumions
and/ or which form |l ow soluble calciumsalts, or the
endogeneous acid is gastric juice. 19. A nethod of
treatln preventing_erosiyve tooth dem ner alisation
13catised® %?PP668188|8§ %Faéﬁdééen§88§a58?6ésﬁﬁ alsfpat it is
a h8Gkni-hnpeed of such treatnment or prevention, wherein
the subject's teeth are brought in contact with a
conposi tion according to one of claims 1 to 15 in an
a nt which.is effec tive_taq jLreat. or prevent sug :
12 gr Oy €T BErh aef nor 8PP SR I GRUSE TheChEhon B SraF APe

lnlghawhn@hcbsSﬁ@tspbevenblmgqaﬁaspmasboahh of 5 to 60 % by
dem neralisation . 21. The nethod of claim 19, wherein
weifBts oBasgei 88 hhe SeTMBSSwW iR a PﬁrétsﬁkédvabééeoPegng dis-

peggehe§§ and/ or a8 gmﬁgé with chelating ability for
cal ciumions and/or Ich form | owsol ubl e cal ci um

salts, or the endogeneous acid is gastric juice . 22.

Th t hod of 19, whe h t
15 5 EnEy GagHe St B An e he 1 P Ehacharae bR FSRaT ap °Ehdr it is

a pebkBgagtet bedeAtbhegeange of 10 seconds to 1 minute.

16. The composition of one of claims 1 to 15, for use in the
treatment or prevention of erosive tooth demineralisation

caused by food acids or endogeneous acids.

17. The composition of claim 16, wherein the use is for the

prevention of erosive tooth demineralisation.

18. The composition of claim 16 or 17, wherein the food acids
are acids with a first pKa value of 3.0 or less and/or are
acids with chelating ability for calcium ions and/or which
form low-soluble calcium salts, or the endogeneous acid is

gastric juice.

19. A method of treating or preventing erosive tooth deminer-
alisation caused by food acids or endogeneous acids in a sub-
ject in need of such treatment or prevention, wherein the

subject's teeth are brought in contact with a composition ac-
cording to one of claims 1 to 15 in an amount which is effec-

tive to treat or prevent such erosive tooth demineralisation.
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20. The method of claim 19, which is for preventing erosive

tooth demineralisation.

21. The method of claim 19, wherein the food acids are acids
with a first pKa value of 3.0 or less and/or are acids with
chelating ability for calcium ions and/or which form low-
soluble calcium salts, or the endogeneous acid is gastric

juice.

22. The method of claim 19, wherein the subject's teeth are
brought in contact with the composition for a period of time

in the range of 10 seconds to 1 minute.



