SPECI FI CATI ON TI TLE OF THE | NVENTI ON COVPOSI TI ON FOR CARI ES PREVENTI ON
BACKGROUND OF THE I NVENTION Field of the Invention The present invention
relates to a conposition for oral cavity to prevent a caries, which has
effects for suppressing tooth dem neralization and pronoting tooth

rem neralization. Description of the Conventional Art Conventionally, as a

conponent for the caries prevention, casein phosphopeptide - anorphous
cal cium phosphat e conpl ex (hergigg{égr, EE ks referred to as CPP - ACP)
has been known. The CPP - ACP onprising a conpl ex of peptide

derived frommlk protein &casel n) and an i norganl c material (an anorphous
cal ci um phosphate) , and TITRhE QE-THE INVENTION:. CPP - ACP act on

dem neralization and remneralization of the tooth since it contains

cal ci um anCOMBOS ETIONM FORn CARIES BREVENTION tooth, as
the constituent elenents (for exanple, refer to non-patent literature 1,
Reynol ds EC et al. "ABACKGRQUNICIOF TH®E CANVIENTIQMosphate conpl exes of
tryptic casein phosphopeptides 1n the rat” J Dent Res. 1995 Jun : 74 (6)
: 1272-9, and 1 ¢ ¢ non-pRignid |déEeraidll endredeyo® ds EC "Rem neralization

of enanel subsurface |esi Yy casel n_pnospnopeptide - stabilized cal cium
phosphat e SO"Pfl'eO\TEr%QethB@%nt:lggﬁ 8P at b No: 213888 s)i ¥PBohor the
caries prevention he CPP - ACP, two processes conprising an

accel er aki,gn f, ) remb gl 231§ 00 36! i0n Anglean uﬁwyhgg B fects

deni ner af Pzat™i ‘oh ac i on ‘are adceleration o
rem neral.i zation action can be alned 2 the.res . re the
concent r AP0 BP L & £ gmt Ibh‘ggﬂlﬁé}%ga a'h?ébtél(?&ﬁ %&EPVO%JC?gased and
kept in the inside of a dem neralized | esions under the enanel subsurface,
by conti AUt yT&APR§FAd thBEIGPP- - ACP. Furthernore, the inhibition of
dem neralization action is based on the followng |ogic, where the
solubility of cal Biagehphpsieneof thee Copventienadi ABtis renmar kabl y
decreased since the ion concentration in saliva on the enanel subsurface
or the inside ¢bnvarhiaingpl Ague &8 leptomprnéptsubersdthe acadr Seste with
the ions of calcium and phosphorus cane fromthe CPP - ACP, and then, the
prevention, casein phosphopeptide - amorphous calcium

phosphate complex (hereinafter, it is referred to as
CPP - ACP) has been known. The CPP - ACP is a material
comprising a complex of peptide derived from milk
protein (casein) and an inorganic material (an
amorphous calcium phosphate), and it has been said that
the CPP - ACP act on demineralization and
remineralization of the tooth since it contains
calcium and phosphorus, which are an inorganic
components of the tooth, as the constituent elements
(for example, refer to non-patent literature 1,
Reynolds EC et al. “Anticariogenicity of calcium
phosphate complexes of tryptic casein phosphopeptides

in the rat” J Dent Res. 1995 Jun : 74(6) : 1272-9, and



tooth becones to be hardly nelted. Mreover, it has been known t hat
fluoYides have many effects for pronoting the rem neralization, inproving
an acid resistance of tooth structure, and 2 IL suppressing an acid
pgoduction with exhibiting antimcrobial property to plaque bacteria, and
thus a casein phosphopepti de - anorphous cal ciumfluoride phosphate
conplex (hereinafter it is referred to as CPP - ACFP) , which contains
fluorides, has al sqg effec;_ for the caries_preventjon. Tﬁg f oods, éuch as a
chewi ng JOM ARG tandy, ardeIREUSSmposit Pens forRE¥ACLERe, sudhCas a
dentifrice and a nouth washing agent, which assist the_caries prevention
by cont al Refg resadrreatAicm agd cepamatrmukhsHhfacike 48AALCREL IBY, have
been di sclosed (for exanple, refer to patent literatures 1, published
Japanesectsaist g hoselod pPOL i dieer natiadnial i zgubld xhtiicm fron o patheatt e
application 2002- 500626, patent literature and 2, published Japanese
transl atsodatof oRET it Pemad i Real. pubbicaapn:f are ( pat entl BPPI-iacs s j on 2002-
540129). However, in order to denobnstrate the preventing effect of the

caries wWith thesCPBr tMd dartikes fabvetaVi by, wiitt H Stnecessary pwopkeep the
conponent of the CPP - ACP for a long tine. For exanple, in the case of

the chew g guip.hleaded yi thebhe PRI ng\Pad 5o caacesspipdo chew

simul taneously"two grains of It, 3 grans, fo m nut es and four

times pet day, dULhNG, . £vg Wweeks as g stagar d (1 ef or, | opnon pat eng

literatuf8 en mneralization of ‘enane subsur?ace
| esi ons 8 sugar -fr.ee chewi ng gum.containi ng casei n_.phoph peptuﬂy -
armor phouS CBATE BIPHERPAAT. © JCBARD Red BBOL BRPS 1BEHS 2066 78) . 1t i's
difficult to applé,such action many tines er day as nentioned above when
consi der?R§atRrgéital Olf f eXePidie Byl Lizp L& tdCHefThst Fae the
prevention effect of the caries with the CPP - ACP even when applying 1
time percdfyainekab yboddre ex@fiiddes t dhppley thhecenmedsi ¥ 864 9% @hring the
oral cavity like a paste or a cream which contains the CPP -- ACP, on the
t oot h. Howdwerymasnidop thepbamweat cemalb & orposiiiwousdry cacivreg 34d or al
cavity like the paste or the cream which contains the CPP - ACP, there is
a probl eandhlept Her sthad € rod i Heeocoapdemtiineir bedaes Laneyem s urske Fhe
conposition is gelled or lunps are generated at the

the enamel subsurface, by continuously supplying the

CPP - ACP. Furthermore, the inhibition of

demineralization action is based on the following

logic, where the solubility of calcium phosphate in

the enamel subsurface is remarkably decreased since

the ion concentration in saliva on the enamel

subsurface or the inside of a dental plagque is kept

in the supersaturated state with the ions of calcium

and phosphorus came from the CPP - ACP, and then, the

tooth becomes to be hardly melted.

Moreover, it has been known that fluorides have

many effects for promoting the remineralization,

improving an acid resistance of tooth structure, and



time of preserving for a long tinme. Then, the present invention has the
object to provide the conposition for the caries prevention, which has the
effects for efficiently suppressing the dem neralization and pronoting the
rem neralization, and an excellent stability in keeping for a long tine.
Summary of the Invention The present inventors nade whol eheartedly

i nvestigations in order to solve the above problens, 4 ¢ and as the result,
they found out the nmethod to obtain e excel lent. conposition for the
carlesFﬁBP@ﬁ?Bﬁlnﬁha?nlsa?ﬁdtm?EB 551P8n dbhbPi iy ¢ &) ¥ HR9casei n
phosphopepti de - anorphous cal ci um phosphat e conplex (CPP - ACP) and / or
t he case®htoHbLpRGORhe Ld@ LORABPho] PAIET W Matfbtﬁaéapvhoeﬁﬁatténeanm ex
(CPP - ACFP), (b) a sodium carboxynethylcellul ose, (c) a viscosity

regul at oa, carscea'(nl)pmtsephowmiﬂe sodimmr pbarimxyaeciymef Lulogsedhavi ng a
specific etherification degree was used, the conposition for the caries
prevent i phosyhah ehasombd et f ¢hiexr d Dnna fafdt ciently sefmressdng d hes

dem neralization and pronoting the rem neralization, and the excellent

stabi | i typipn-kgewi;g, fwhiaH erththis WasuObiaided . hadhensd be mEesgent
i nvention was conpleted. In a first aspect of the present invention,

conmposi tkgn f tiy%fqgt ﬁ] {0;i PRevent the caries conprises (a) 1 to 30
% by wei ght o the caseln osp opepti de - anorphous caIC|un1phosphate

compl ex (CPP s nhA r.f he jd cal cium
fl uori de phosp at g%)(?oofr% Ex ﬁ&QP% %C%%QW?E')%SW 1% G/agl% ﬁ? of the
sodi um r boxynet hyl cel | ul ose haV|n t he ether flcatl ee of 0.7 to
1.0, (c)CBEs SUNEY Th'HyORS drit of Tete CUF Seosdi 157 Bgulh %?ng A YES a

resi dual annunt of 5 water. This conposition is used by coating on the

t oot h. ﬂngs%c&%?%gp&ﬁs%tmﬁmﬁﬁﬁ&&mtWP&&%tF@ﬁlﬁt oS5 bRSfor oral

cavity to prevent a caries conprises (a) to 30 % by wei ght of the casein
phosphopEEﬁWﬁ#ﬂm%ﬂSC@&I'ﬁ@Wﬁﬁbéiﬁh%it(épé"orfpﬁg (W @%) aftf BbF the
casei n phosphopepti de-anor phous cal ci um fluoride phosphate conpl ex
(CCP- ACFRpVihy tthelakote %oy iwgi ghhafet leeendidmsclosed (for
car boxynet hyl cel  ul ose having the etherification degree of 0.7 to 1.0, (c)
0.5 to 46x%myyleri ght fafr t he piatcastt)l ieguladtwres(e)l,0.Dibid shed% by
wei ght of the fluoride conpound, and (d) a residual amount of
Japanese translations of PCT international
publication for patent application 2002- 500626,
patent literature and 2, published Japanese
translations of PCT international publication for
patent application 2002- 540129}).
However, in order to demonstrate the preventing
effect of the caries with the CPP - ACP in the oral
cavity, it is necessary to keep the component of the
CPP - ACP for a long time. For example, in the case
of the chewing gum blended with the CPP - ACP, it is
necessary to chew simultaneously two grains of it, i.e.,

3 grams, for 20 minutes and four times per day during

two weeks as a standard (refer to non-patent literature



wat er, and bei ng used by applying on a tooth. In a third aspect of the

present invention, the fluoride conpound is at |east one selected fromthe
group consisting of sodiumfluoride, stannous fluoride, sodium nonofluoro
pkosphate in the conposition for oral cavity to prevent a caries according
to the second aspect of the present invention. Hereinafter, the conposition

for the caries prevention of the present invention wll be explained. (a)
The casej ospho de‘ anDr s cal cium _phosp ec éCPP - ACP)
2nd | or St HenEReB REHhosrREBARI T o8 L Zbi SHoBE ea@maﬁn%%gﬁ Rosphat 6

conpl ex (CPP - ACFP) are not espe0|all limted, if it, is approved as

foods or LB IRMmEi S0 ySUBET CABERS! &hewﬁ@%a%m aoeréﬁairﬂeragbyatsrﬁelﬁet hod of
m xing calcium an inorganic phosphoric_acid, and fluoride if necessary

Wi th phoBbleadeppidd idei It pard FRhries i x&6 1 utateh pabh ahe - dryd Ments
preferably used in respect of the conposition and crystallinity (refer to
publ i sheHekapghhé€de Deans| &0 6h2df : PZCaét @bnati onal publication for patent
application 2002-500626). At this tine, the bl ending anount of the casein

phosphopept i deT t- iamypheus it ct smapsphatue e capkex f GRPnACR )masd / or
the casein phosphopeptide anorphous cal cium fluoride phosphate conpl ex

(CPP - ) da(ya}a s fehtt 0o ﬁ@do/%BlbW@'m&héanoﬁBQ ek 8 COmROglel OPa 1
preferably 1 to 10 % by wei ght espeC|a y. If said arount i's less than 1 %

by wei ght ; ¢ he, lie,pl e‘??eﬁ‘ oFRlet) W ANINBRASPAGEWS dirf, Nk o 9uifd LHRN! . SO

that the preve ion “He carles can not be tal ne
anount ex¢ ds 30 the ViSC y th o, cones too
hi gh. Th8 te/ %b'loen gd'r%% &fl ﬁ %Sh &nfﬁt cargzt‘)ggneet‘ﬁég}cce{ﬁ%ﬁose (b)
, Wwhich is Iended to,obtain stabil,it |n kee 4 is 0.7
to 1.0, SBPArEraf § §iRE REB 98 Yesidoii Ty S BB BRI PES h& ARGV {1 cai i on
degree is less than 0.7, the blending effect can not he obtained, and if
sai d anohife EPRAS1E 10D £ ReCEFHNMIDE 053 et AY SN 1Lt b8 e® RaSEEsi |y
i nfluenced by calciumexisting in the CPP - ACP and / or the CPP - ACFP, so
that theoprasereatorWwhicpecont pdaghdde CHR T isePii eredfre siarkhan
insoluble precipitate is generated or said sodium carboxynethyl cellul ose
is gelled. TheHbwendeng asofietr ¢dthe eoswdinum cnardbexyree byiltcedhufoge havi ng
the etherification degree of 0.7 to 1.0 is 0.01 to 10 % by wei ght of the
caring the oral cavity like the paste or the cream,
which contains the CPP - ACP, there is a problem that
the state of the composition becomes uneven since the
composition is gelled or lumps are generated at the
time of preserving for a long time.
Then, the present invention has the object to
provide the composition for the caries prevention,
which has the effects for efficiently suppressing the
demineralization and promoting the remineralization,

and an excellent stability in keeping for a long time.

Summary of the Invention

The present inventors made wholeheartedly

investigations in order to solve the above problems,



whol e conposition, preferably 1 to 5 %by weight especially. If said anount
is less than 0.01 % by weight, the viscosity of the conposition is | ow and
it.ecasily flows with saliva at the tine of the applying on the tooth.
Therefore, the prevention effect of the caries can not be obtained. If said
anount exceeds 10 % by weight, the viscosity of the conmposition is high and
it can not easily spread at the tine of the applying on the tooth, and the
sense of _use_is_ also bad., In the conpositio r the caries vention of
the pres®hf F‘r?vé"ﬁ't? ore Sl G %%%ngzgr‘w o°‘d§ej°88) mteﬁtehogi g@ogi%tetya+ggul at or,
in order to use the conposition, hy appl in(t:]1 on the tooth and to obtain the
prevent i bR &Pfeet 1&N | heCRRQ AP aéjogh*é Ea S hil B0 SFHROPE P IR anor phous
cal ci um phosphate conpl ex (CPP-ACP) and / or the casein phosphopeptide -
armor phoushédl di um Bnathleusrameopgidsbhat € oddanhi 8x (TCHR L ACEPF 358 h st ayed
in the oral cavity. As for (c) the viscosity regulator, for exanple, a

nat ural phterphbpenichdas -gamaguphaa s caloh egnhgsmhaaeacgmmpléeamari nd
seed gum gum arabic, tragacanth gum karaya gum carrageenan, Xxanthan gum
gel I an gygp rurdl ®opP )chiahid, /chd kosine Orc £Bketios apgihnes phap ¢ gadiec synt hetic
material, such as glycerin, propylene glycol, sodium al ginate, propylene
glycol  galepRbAINAE £1 cIQfh UFL SlAF £8e0IHEO5 Bheyt $0dowp Bé ar Qlt pphosphat e
ester, sodium pol yacrylate or polyvinyl  pyrrolidone, or an inorganic

syntheti%Ser Friah3h599h iﬁﬁlq£?gb%@gagﬁ$3§6hﬁggghﬂfb Ehichq, g silica

? 3
fine po anor phous hydrous silica ic stlica, can be used.

e ey SR TEY e Bl 86 R BRP L, SRl WRER! Toke UGBS0, Lne
C, preferabhly 20,000 ﬁoeélog,goo cP. Therefore, the_ blending ampunt of (c)
the vi scB8TRPFEFRAT #r G5 0¥85°%% 40 9'By Wefght of® the V\flgg&]ggﬁﬁosi tion,
preferabléil]_l 1to 10 %by weight especially. The present ipvention is of the

ta, ) by .
conposi t &Rt LRt PR FRIFEP (WA Pr PR t RECHFPBROFLFERE T@8nprising

(e) 0.01 to 5.0 %by weight of a fluoride conplex, in order to obtain nore
cari es ptbgenfidgnies Preved digmounwhischedsaphahhe. 08f%ast i HAE, the
acceleration of rem neralization is lowand if said anobunt exceeds 5.0 %
by wei g(r)}e;fftiheisalftelty t sulprreds shody belened emoivn e Padfiez abli@mnoamd i s 0. 05
to 2.0 ;romoting the remineralization, and the excellent
stability in keeping for a long time, was obtained.
Then, the present invention was completed.

In a first aspect of the present invention,
composition for the oral cavity to prevent the caries
comprises f(a) 1 to 30 % by weight of the casein
phosphopeptide - amorphous calcium phosphate complex
(CPP - ACP}) and / or the casein phosphopeptide -
amorphous calcium fluoride phosphate complex (CPP -

ACFP), (b} 0.01 to 10 % by weight of the sodium
carboxymethylcellulose, having the etherification

degree of 0.7 to 1.0, {(c) 0.5 to 40 % by weight of the

viscosity regulator, and (d) a residual amount of



by weight. The fluoride conplex is preferably used at |east one selected
fromthe group consisting of sodiumfluoride, stannous fluoride, sodium
nonofl uoro phosphate. Since the conposition for the caries prevention of
tQe present invention is directly coated on the tooth, pHis adjusted in
the range of 5.5 to 9.5 preferably. Al though the nethod for keeping said
range 1s not limted especially, for exanple, an aqueous solution of
phosphate, which is one of the .constituti co nents of .the CPP,- ACP and
Phe- PP %ak@h: Bh LS AGHARE b LT 1% SRARPY - GREAdS O P 8 EPanl y. | n
addition, in the conposition for the caries prevention of the present

i nventi oA ad3swS@@PBA, ASRFbraff, Ahf eRFeaEVe, BVeRHIPBngalP agent,
or a flavor etc., which are used to the general conposition for the caries
prevent i compasibd i thdky birénded:avDEPAI LED PESEREFH OF GR PPREFERRED
EMBODI MENT Hereinafter, the present invention will be explained concretely
wi th t hecergnplee sand aconflar teon3 0exanpbes,woights wodt Itihe t eda s@inhe
foll owi ng exanples. 10 i The bl ends of the conpositions used in the

exanpl es m;%'jghe adiesomBXPHd 88 Wekd eDhhechhwal yhaskowr dmpIgbl e 1 and
2, and tﬁe pH and the viscosity at 25 degree C of these conpositions were

col | ecti yelop - RBONN d a7k & n auls 41 BYA sBhicpe 9t 1 KREPARS rPRbulsi ty] The

conpositions for the oral cavity to prevent "thé caries, which were bl ended

with the [t 0, [ a re t_ R th ondi tions
at 60 degg’gg&)%a*norPgu\?gék@Qaﬁg]%%Eh,%és%i gq}cr%prr%)%g t{(lggg P\%\@e?g)o’bsgﬁed. These
results re collectively shown . in Table and 4. [ By, ati

Rem neraﬁﬁzoz}i ontE fec P Thtelb evaPéfati o"f"leelvgg'tcar r?gd outtql'%y u%l%n(gigmbovi ne
tooth in vitro, according he nmet hod descrihed in_.Reynal.ds EC
"RﬁﬁnerQQEE@FEW?ﬁhgﬁﬁﬁiggéﬁﬁﬁfa &V1RYi ois’ By Eégﬁ%lglcatlon
phosphopepti de-stabilized cal ci um ghosphate sol utions." 1& De?t. Res. 1997
Sep; 76(9e9resgeiod - T 150 The Soovi Gk P odt f WdL miR¥dea 1k QL dEREal resin

to make an enanel testing surface having the length of 7 mmand the width
of 1 nm vSa cloenidrel reasti agorsurfate el mlide 3 nPotab endREIIBE oK. (2) The
enanel block was dipped in 40 ml of the demneralization |iquid, which was
bl ended wiltéh iluoride compound, and (d) a residual amount of

water, and being used by applying on a tooth. In a
third aspect of the present invention, the fluoride
compound is at least one selected from the group
consisting of sodium fluoride, stannous fluoride,
sodium monofluoro phosphate in the composition for
oral cavity to prevent a caries according to the second
aspect of the present invention.

Hereinafter, the composition for the caries
prevention of the present invention will be explained.
(a) The casein phosphopeptide - amorphous calcium
phosphate complex (CPP - ACP) and / or the casein
phosphopeptide - amorphous calcium fluoride phosphate

complex (CPP - ACFP) are not especially limited, if




follow ng materials, under an atnosphere at 37 degree C for 4 days, to nake
an artificial caries. Blending of the demneralization liquid (pH 4.8)
lagtic acid : 0.1 no | / L calciumchloride : 1.5mnol/ L potassium
dihydrogen phosphate : 0.9mnol / L sodium carboxynethylcell ul ose

(cell ogen HE-1500F, mnmade by Daiichi Kogy Seiya Co., Ltd.) 1% by weight
(3) An enanel varnish was coated on about a half of the enanel bl ock

surface, ,where the artuiicia cg&%es was .made, for n&l eneratifg t he
rem neral Fz365i GPPEAYS LAY SASCE DF obR &2 ti Hhed - sFBPMP 1T qui d,

whi ch was obtained by diluting the conpositions of Exanples_ 1-20 and
Conpar i sbheeRafs vlalaptiamagiest DY ddsderhod pifnBd X ¥R9 481ldaydm/to carry
out the remneralization treatnent. At the exanple 18, 19 and 20, a
phosphat ase i(Phogpital ase pdod dpders ved farohdwheand madd wyr $Hd@A i €hem Co.
, Ltd. ) is added O . 025 units/nL to said slurry liquid. (4) Athin
sliced pheee d9diryg wheht hlckaphomépaliald, fAQmeawas gradeef minkétde enanel
bl ock. (5) A X-ray picture of the thin sliced piece of (4) was

phot ogr aphed r 28d ,Maveaald xGpahigt,i eSs op r ctedtt geNa) igsed ank reepaetal i zed
parts were calculated 12 with the distances fromthe surface and the

l'um nan0§§ Q:théaigolﬂgfééit yoy,siagdand ge Al ¥3qly TPEBfk to

rem neralil zation rat was obt ai ne If the value of ~ said ratio was | arger

h . ] i . |t i h i
Tabie 3 Bl OREGLISAP AR e “Ehan SR LYY BUFLEnGEA fEF SO 1O
iti f h i ti | ended wit Pt h i
Tabr o1 BB L atie af ot Bt FEThoR BRAA Tace it PRO oSO HRRE b root h br ush.
After one hour, the calciumion in the saliva was neasured to evaluate the

stayi ng abilitht Fhes® tiBS tshfePd FHOWAT FHABPE PLndNg. CEEDINY x w U

CL E x 19
phosphopeptide - amorphous calcium phosphate complex

(CPP-ACP} and / or the casein phosphopeptide -
amorphous calcium fluoride phosphate complex (CPP -
ACFP) (a) is 1 to 30 % by weight of the whole composition,
preferably 1 to 10 % by weight especially. If said
amount is less than 1 % by weight, the supplying of
calcium and phosphorus is not sufficient, so that the
prevention effect of the caries can not be obtained.
If said amount exceeds 30 %'by weight, the viscosity
of the composition becomes too high.

The etherification degree of the sodium
carboxymethylcellulose (b), which is blended to obtain
stability in keeping for a long time, is 0.7 to 1.0,
preferably 0.85 to 0.95 especially. Because, if the
etherification degree is less than 0.7, the blending

effect can not be obtained, and if said amount exceeds
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1.0, the sodium carboxymethylcellulose is easily
influenced by calcium existing in the CPP - ACP and
/ or the CPP - ACFP, so that the preservation property
becomes t¢ be insufficient, since an inscluble
precipitate is generated or said sodium
carboxymethylcellulose is gelled.

The blending amount of the sodium
carboxymethylcellulose having the etherification
degree of 0.7 to 1.0 is 0.01 to 10 % by weight of the
whole composition, preferably 1 to 5 % by weight
especially. If said amount is less than 0.01 & by weight,
the viscosity of the composition is low and it easily
flows with saliva at the time of the applying on the
tooth. Therefore, the prevention effect of the caries
can not be obtained. If said amount exceeds 10 % by
weight, the viscosity of the composition is high and
it can not easily spread at the time of the applying
on the tooth, and the sense of use is alsc bad.

In the composition for the caries prevention of
the present invention, it is necessary to use (c) the
viscosity regulator, in order to use the composition
by applying on the tooth and to obtain the prevention
effect of the caries by (a) the casein phosphopeptide
- amorphous calcium phosphate complex (CPP-ACP) and

/ or the casein phosphopeptide - amorphous calcium

00 ONOOOaOONaoOON (ninUv
t wl
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fluoride phosphate complex (CPP - ACFP) being stayed
in the oral cavity. As for (¢) the viscosity regulator,

for example, a natural material, such as gum guaiac,

carob bean gum, Tara gum, tamarind seed gum, gum arabic,
tragacanth gum, karaya gum, carrageenan, xanthan gum,

gellan gum, curdlan, chitin, chitosan or chitosamine,

an organic synthetic material, such as glycerin,

propylene glycol, sodium alginate, propylene glycol

ester alginate, sodiumstarchglycolate, sodiumstarch

phosphate ester, sodium polyacrylate or polyvinyl

pyrrolidone, or an inorganic synthetic material, such

as calcium carbonate, calcium silicate, a silica fine

powder, amorphous hydrous silica or hydrophobic silica,
can be used.

When the using method of directly applying on the
tooth is considered, the viscosity of the composition
is suitably 1,000 to 500,000 cP at 25 degree C,
preferably 20,000 to 200,000 cP. Therefore, the
blending amount of (c) the viscosity regulator is 0.5
to 40 % by weight of the whole composition, preferably
1 to 10 % by weight especially.

The present invention is of the composition for
the oral cavity to prevent the <caries, further
comprising (e) 0.01 to 5.0 % by weight of a fluoride

complex, in order to obtain more caries prevention.
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If said amount is less than 0.05 % by weight, the
acceleration of remineralization is low and if said
amount exceeds 5.0 % by weight, the safety to human
body becomes low. Preferable amount is 0.05 to 2.0 %
by weight. The fluoride complex is preferably used
at least one selected from the group consisting of
sodium fluoride, stannous fluoride, sodium monofluoro
phosphate.

Since the composition for the caries prevention
of the present invention 1s directly coated on the
tooth, pH is adjusted in the range of 5.5 to 8.5
preferably. Although the method for keeping said range
is not limited especially, for example, an agqueous
solution of phosphate, which is one of the constitution
components of the CPP - ACP and the CPP - ACFP, or
phosphate salt is added to adjust the pH preferably.

In addition, in the composition for the caries
prevention of the present invention, a sweetener, a
colorant, a preservative, an antifungal agent, or a
flavor etc., which are used to the general composition
for the caries prevention, can be suitably blended.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENT

Hereinafter, the present invention will be
explained concretely with the examples and comparison

examples, but is not limited to the following examples.
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The blends of the compositions used in the
examples and the comparison examples were collectively
shown in Table 1 and 2, and the pH and the viscosity
at 25 degree C of these compositions were collectively
shown in Table 3 and 4.

[Evaluation of Keeping Stability]

The compositions for the oral cavity to prevent
the caries, which were blended with the composition
shown in Table 1 and 2, were kept under the conditions
at 60 degree C for 1 week, and then, said compositions
were observed. These results were collectively shown
in Table 3 and 4.

[Evaluation of Remineralization Effect]

The evaluation was carried out by using a bovine
tooth in vitro, according to the method described in
Reynolds EC “Remineralization of enamel subsurface
lesions by casein phosphopeptide-stabilized calcium
phosphate solutions.” J. Dent. Res. 1997 Sep; 76(9):
1587-95.

(1) The bovine tooth was embedded with a dental resin
to make an enamel testing surface having the length
of 7 mm and the width of 1 mm. Said enamel testing
surface was made into an enamel block.

(2) The enamel block was dipped in 40 ml of the

demineralization 1liquid, which was blended with

11
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following materials, under an atmosphere at 37 degree
C for 4 days, to make an artificial caries.
Blending of the demineralization ligquid (pH 4.8)
lactic acid : 0.1 mol / L
calcium chloride : 1.5m.mol/ L
potassium dihydrogen phosphate : 0.9m.mol / L
sodium carboxymethylcellulose (cellogen
HE-1500F, made by Daiichi Kogyo Seiyaku Co., Ltd.)
1% by weight
{3) An enamel varnish was coated on about a half of
the enamel block surface, where the artificial caries
was made, for not generating the remineralization, and
said enamel block was dipped in a slurry liquid, which
was obtained by diluting the compositions of Examples
1~20 and Comparison example 1~4 with distilled water
5 times, for 10 days, to carry out the remineralization
treatment. At the example 18, 19 and 20, a phosphatase
(Phosphatase, acid derived from wheat, made by SIGMA
Chem. Co., Ltd.) is added 0.025 units/mL to said slurry
liguid.
(4) A thin sliced piece having the thickness of about
100um was made from the enamel block.
(5) A X-ray picture of the thin sliced piece of (4}
was photographed, and mineral qualities of

demineralized and remineralized parts were calculated

12
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with the distances from the surface and the luminances
at said parts, by using an image analyzer. Then, a

remineralization ratio was obtained. If the value of

said ratiowas larger, suchpart was more remineralized.

These results were collectively shown in Table 3 and
4.
[Evaluation of Staying Ability in Oral Cavity]

The composition for the caries prevention blended
with the composition shown in Table 1 and 2 is coated
on the whole surface of the tooth by a tooth brush.
After one hour, the calcium ion in the saliva was
measured to evaluate the staying ability. These

results were shown in Table 3 and 4.

13
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Clearly from Table 3, it was identified that the
composition for the caries prevention being excellent
in the caries prevention and the stability in keeping
for a long time, could be obtained, by selecting the
specific sodium carboxymethylcellulose having the
specific etherification degree and blending said
sodium carboxymethylcellulose with the composition
for the caries prevention containing the CPP - ACP
and / or CPP-ACFP.

The composition for the caries prevention of the
present invention contains the CPP - ACP and / or
CPP-ACFP and is blended with sodiumnm
carboxymethylcellulose having the etherification
degree cf 0.7 to 1.0, so that it has promoting effect
of the remineralization and excellent stability in
keeping for a long time. Therefore, said composition
has the great wvalue for contributing to dental
medicine.

Clearly from Table 4, the compositions have
further containing the fluoride complex, it 1is
excellent in the caries prevention as compared with
the compositions which has no fluoride complex in

example 1 to 10.
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fromTable 3, it was identified that the conposition for the caries
prevention being excellent in the caries prevention and the stability in
keeping for a long tine, could be obtained, by selecting the specific

sodi um car boxynet hyl cel | ul ose having the specific etherification degree and
bl endi ng said sodi um carboxynethyl cellul ose with the conposition for the
caries prevention containin ﬁhthe CPP - ACP and / or CPP-ACFP. The
conposition for the caries ¥Ratodts oG1aimed iFrsent invention contains the
CPP - ACP and / or CPP-ACFP and is blended with sodium

car boxynet hyl cél| #t osemre$ ad itdie &oierpripdat¢ i itdegtee mre@entoal. 0, so
that it has pronoting effect of the rem neralization and excell ent
stabilitygaimiekeeppmgpfdsiad drg tli re. 3Thereforel gdd o fcamposidasonn has the
great value for contributing to dental mnedicine. Clearly fromTable 4, the
conposi t parss PAY® e g vl tker- o aphiogs theltliuatisieoeemd ek, clotmp.'sexexcel | ent
in the caries prevention as conpared with

(CPP - ACP) and / or the casein phosphopeptide -

amorphous calcium fluoride phosphate complex (CPP -
ACFP), (b) 0.01 to 10 & by weight of the sodium
carboxymethylcellulose having the etherification
degree of 0.7 to 1.0, (c) 0.5 to 40 % by weight of the
viscosity regulator, and (d) a residual amount of water,
and being used by applying on a tooth.

2. A composition for oral cavity to prevent a
caries, comprising (a) 1 to 30 % by weight of the casein
phosphopeptide-amorphous calcium phosphate comply
(CCP-ACP) and/or the casein phosphopeptide-amorphous
calcium fluoride phosphate complex (CCP-ACFP), (b)
0.01 to 10 % by weight of the sodium
carboxymethylcellulose having the etherification
degree of 0.7 to 1.0, {(c) 0.5 to 40 % by weight of the
viscosity regulator, (e) 0.01 to 5.0 % by weight of
the fluoride compound, and {d) a residual amount of
water, and being used by applying on a tooth.

3. A composition for oral cavity to prevent a
caries as claimed 2, wherein the fluoride compound is

at least one selected from the group consisting of
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t he conpositions which has no fluoride conplex in exanple 1 to 10. 18 What
is clainmed is, 1. A conposition for oral cavity to prevent a caries,
conprising (a) | to 30 % by weight of the casein phosphopeptide -

amor phous cal ci um phosphate conplex (CPP - ACP) and / or the casein
phosphopepti de anorphous cal cium fluori de phosphate conpl ex (CPP ACFP)

(b) 0.01 to 10 % by wei ght of the sodium carboxynethylcell ul ose having the
et herificatj.on ree of 0. 7 to 1l 0, (.c).0. 5.to 40 % by .,wei ght of the
i Scosi 15O dh DO THAE (5 € 2P SuEH DRARE  of St MORRE LIPS ueed by
applying on a tooth. 2. A conposition for oral cavity to prevent a caries,
conpri siPBOEHRAtEo 30 % by weight of the casein phosphopepti de-anor phous
cal ci um phosphate conmply (CCP-ACP) and/or the casein phosphopept ide

-anor phous cal cium fluoride phosphate conplex (CCP-ACFP), (b) 0.01 to 10 %
by wei ght of the sodium carboxynethylcellul ose having the etherification
degree of 0.7 to 1.0, (c) 0.5 to 40 % by weight of the viscosity regul ator,
(e) 0.01 to 5.0 %by weight of the fluoride conpound, and (d) a residual
anount of water, and being used by applying on a tooth. 3. A conposition
for oral cavity to prevent a caries as clainmed 2, wherein the fluoride
conpound is at |east one selected fromthe group consisting of 19 } sodi um
fluoride, stannous fluoride, sodium nonofl uoro phosphate. 20
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