SPECI FI CATION TI TLE OF THE | NVENTI ON COMPCSI TI ON FOR CARI ES PREVENTI ON
BACKGROUND OF THE | 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 phosphate conplex (hereinafter, it is referred to as CPP - ACP)
has been known. The CPP - ACP iSPRCARIEREIIONonprising a conpl ex of peptide
derived frommlk protein (casein) and an inorganic material (an anorphous
cal ci um phosphate) , and MITHE PENTHE ANVENTIGR CPP - ACP act on

dem neralization and remneralization of the tooth since it contains

cal ci um andCOMPOSI TTON FOR ICARTES cPREYVENT IONtooth, as

the constituent elenents (for exanple, refer to non-patent literature 1,

Reynol ds EC et al. "AngxEkGREGANE OF ofpealmivEN iwsphat e conpl exes of
tryptic casein phosphopeptides 1nthe rat. J Dent Res. 1995 Jun : 74 (6)

1272-9, and | non-patent lg;tefat W 2heReyiebads if6n " Remi neralization of
enanel subsurface | esions~by—TtasermphosphopeptTtde - stabilized cal cium

phosphate sol " t . IS 76(9 5 5 for the
caries prevent %Hngv\?trﬁst%?ecﬁg‘e‘?eﬁg tgxgl;)arto%éséeos aclzognérrri gl%ﬁor?
acceleration of .rem ne zation action and an i I’IEI bi.ti.on

deni ner ali 94t 9 bA La&t?ioh °cBAS Wel&d® TARE L SReel llgtkiéha%feffems

rem neralization action can be
for suppressing tooth demineralization and promoting

tooth remineralization.

Description of the Conventional Axrt

Conventicnally, as a component for the caries
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 1inorganic material (an
amorphous calcium phosphate), and it has been said that
the CPP - ACP act on demineralization and
remineralization of the tooth since 1t <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



expl ained by the results, where the concentrations of calcium and
phosphorus can be continuously increased and kept in the inside of a

dem neralized | esions under the enanel subsurface, by continuously
supplying the CPP - ACP. Furthernore, the inhibition of dem neralization
action is based on the following logic, where the solubility of calcium
phosphate in the enanel subsurface is remarkably decreased since the ion
concentration in saliva on the enanel subsurface or the inside of a dental
pl aque i sn&epratanthe supbisstnaaned state2with t hdeyarssl@f cal cikfn  and
phosphorus canme fromthe CPP - ACP, and then, the tooth becones to be

hardl y netRedirvdr edveratibrhas fheen akmoin giniat ufd mcedesebavensmany ef fects
for pronoting the rem neralization, inproving an acid resistance of tooth
structuresagedn 2ISUPRIAESSEPE jade aci dt pbaduCtie@n oM I biexhigidspthate
antimcrobial property to plaque bacteria, and thus a casein phosphopeptide
- anor phoys 1 eal b et lponkde mpagsphad @r7coy ex (her®j naf tiegg it dss, yeferred
to as CPP - ACFP) , which contains fluorides, has also effect for the

caries preventipn. fEQetfh%O®ar§‘é%h§ﬁ5e@e%bcel%ﬂgw9%rﬂ andeacegndy p@pd the

conposi tions for oral care, such a dentifrice and a mouth washihg agent,

whi ch aSSI st thg) ca&eg% revgg{qg % nt %I ni ngaéjgg&%:’fatl%%? and CPP -

ACFP haV|ng th ove ac ion di §¢1 osed exanpl e refer to
patent literatures.1, §) i shed Ja(ganese transl ation Okf> PCT i nt erPatl onal
publ i cat i AT hatdrit %bﬁﬂ cafidn 2802- 2860628 pa et At uret and 2,
publ i shed Japanese transl ations of PCT international publlcatlon for

patent appPlcats bR l3Fodt 18801295 CtHA R ver 25% or &1 % 69&&fRst ratE € he

reventlng . . _ _
acceleration of remineralization action can be

explained by the results, where the ccncentrations of
calcium and phosphorus can be continuously increased
and kept in the inside of a demineralized lesions under
the enamel subsurface, by continuously supplying the
CEP - ACP. Furthermore, the inhibition of
demineralization action 1s based on the following
logic, where the solubility of calcium phosphate in
the enamel subsurface is remarkably decreased since
the d1on concentration in saliva on the enamel
subsurface or the inside 0f 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



effect of the caries with the CPP - ACP in the oral <cavity, it is necessary
to keep the conponent of the CPP - ACP for a long tine. For exanple, in the
case of the chewing gum blended with the CPP - ACP, it is necessary to
chew si nmul taneously two grains of it, i.e., 3 grams, for 20 m nutes and
four times per day during tw weeks as a standard (refer to non-patent
literature 3 3, Shen Pet al. "Rem neralization of enanel subsurface

| esi ons by sugar-free chewi ng gum contai ni ng casein phophopeptide -

anor phouss calpci aisphasphate. "a diBentp r Res c200dnDeov 800 12)e 206647 nglt is
difficult to apply such action many tinmes per day as nentioned above when
consi deri agttilvel gendériad 1 birffeas¢ yke. 1S9, pilr prdeb ator dedmnst & ate tHhes
prevention effect of the caries with the CPP - ACP even when applying 1
time per gayasidihashbegmexapiedet 0 apl ¥phbhes coapesiimonl hierr Laei ng the
oral cavity like a paste or a cream which contains the CPP - ACP, on the
tooth. HoMEu@n, 28 of WohBe LONVRBLILNAL (eQPOSL LGN L0l e CAELNG 4 Mpsoral
cavity like the paste or the cream Ich contains the CPP - ACP, there is
a problem pal pbhe staje; ol Lhe comasition. bacares, upeyen sknge, L pe
conposition’is gélléed or funps are generated at the i me~Oof preserving for
a long tige. Tq$n, the.gresent invention has the object to provide the
conposi t i bR dr Ehé &at F&s Bir @VER ©A™ - which has the effects for
efficiently suppressing the demneralization and pronoting the
remineralizati on*® ARP T eXEEM &t AT Y LY O keBPing ?gf‘da)’d oyt i me.
Summary of the Invention The present inventors made whol eheartedly

i nvesti gathensamresderi e8Ssdlae PhRe lakoveepr bl ehsas £ &rnhd fttheCeresul t,

they found out the nethod to obtain
' and a mouth washing agent, which assist the caries

prevention by containing the CPP - ACP and CPP - ACFP
having the above action, have been disclosed (for
example, refer to patent literatures 1, published
Japanese translations of PCT international
publication for patent application 2002- 500626,
patent literature and 2, published Japanese
translations of PCT international publicaticn for
patent application 2002- 540129).

However, in corder to demcnstrate 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 grainscf it, i.e.,
3 grams, for 20 minutes and four times per day during

two weeks as a standard (refer tonon-patent literature



t he excellent conposition for the caries prevention. That is, in the
conposition conprising (a) the casein phosphopeptide - anorphous cal ci um
phosphate conplex (CPP - ACP) and / or the casein phosphopeptide -

anor phous cal ci um fl uori de phosphate conplex (CPP - ACFP), (b) a sodium

car boxymet hyl cel l ul ose, (c) a viscosity regulator, and (d) water, when the
sodi um carboxynet hyl cel | ul ose having a specific etherification degree was
used, the conposition for the caries prevention, which has the effects for
efficientBy SupprBsst gl t HR dvriimer alliizat € bnnand epeormt ismgoshe face

rem neralization, and the excellent stability in keeping for a long tine,
was obt ai ned.iordseby thegpresentel ieatioy vasmcaenplehechidg aafdaSh aspect
of the present invention, conposition for the oral cavity to prevent the

caries COABKIH®S ebe)léeto a3t ﬁbuo\eﬁa giﬁl@ﬁutmqoﬁasewatehosmqn@@tl de -
anor phous cal ci um phosphate co (CPP - ACP) and / or the casein

phosphopeptide goamyphous L@l ¢bym f 1 ugrd fle; phosphate conpl ex (CPP - ACFP),
(b) O. Oleg% 10 @6gy wei ght oftthg sod?un1 carboxynethylcellulose havi ng t he

etherification egre t , Lo 40. % he
V|5005|ty regula?o? %idgfgczhl€eéFd3§%§ nnﬁﬁt}bf Qg{ QY h|s co%p05|t|on
is used cogtln on tg n a second asp ct. of EB resent
|nvent|on €3 “8d 8§P?Pr%?%? ?gl ?Pt%P%Pé G LRI 5 S "l ses (a)
1to 30 @6by wei ht of the, casein phos hopept.i de- anor. phous cal ci um
phosphat el ¢6if3t §¥ L €ccB-ACh) N anBAGT thHe %@QPﬁtp%%EﬁhGﬁ’«fptgﬂ%Vﬁﬁﬁrlp‘HBus
cal cium fl uori de phosphate conplex (CCP-ACFP), (b) 0.01 to 10 % by wei ght
of the so@ifefrﬁc'%alob%xghﬁ WEEEEE] @rsletlha\m@ £RE erhdk Pi @t ¢ Bn Witkar ee of
0 7to 1.0, (c) 0.5 to 40 % by wei ght of the

applylng 1 time per day, it has been examined to apply

the composition for caring the oral cavity like a paste
or a cream, which contains the CPP - ACP, on the tooth.

However, as for the conventional composition for
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
prcvide 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,



viscosity regulator, (e) 0.01 to 5.0 % by weight of the fluoride conpound,
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 conpound is at

| east one selected fromthe group consisting of sodiumfluoride, stannous
fluoride, sodium nonofluoro phosphate 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 iAaveheison vk |repaldkplahagdioynd The thseime phodphopeptt aen-

anor phous cal ci um phosphate conmplex (CPP - ACP) and / or the casein
phosphopepthiede: % c afddreghious cog @ umifdruof ¢ det plrosyhai e s gonplrex {ICPR.- ACFP)
are not especially limted, if 6 it is approved as foods or in dentistry.
For exanpfteat the, mihethal qumepasad bynt Benpet hbed maf Md Xi g eCcalLdaim  an

i norgani ¢ phosphoric acid, and fluoride if necessary w th phosphopepti de,
f'|trat'nﬂﬂ&&bﬂbb@%tﬂﬁ%eufﬂmoﬁﬁﬁdﬂyl@Qldfﬁﬁ"@ﬁ@@ﬂﬂ&tHsé%mﬁuéﬁspeCt
of the conposition and crystallinity (refer to published Japanese

transl ati PTG ter natd o al ..p C f.or tjon
2002- 50063%#¥/& t%Fg tlﬁguitze %Fen |%gq%%§§ﬁfpo @?%gﬁ%a eln t&%é

52::?2"3‘;%;&0%110%“@?%%&rﬁ" S I ST TPy e

de” - “anor phods ca e conp ex (CPP -

ACFP) (a) 1 to 30, % by we m of tevmm oSi.ti rably 1 to
10 % by wécé’ ESpé% laldys ‘3 Eﬂldcaﬁ gg ﬁ fﬁsﬁfby ﬁglgﬁt t he
suppl ying of cal cium and phosphorus is not suff|C|ent so that the

preventi off 1eYF@Ed tof ¥ RE VAT 8S (caP Rotl e WBE&ITred D elf AR SARHUAR exceeds

30 % by wei ght, the VISCOSItY of the conposition beconmes too high.
carboxymethylcel ulose having a specific

etherification degree was used, the composition for
the caries prevention, which has the effects for
efficiently suppressing the demineralization and
promoting 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 {(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)Y, ({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



The etherification degree of the sodium carboxynethylcellul ose (b), which
is blended to obtain stability in keeping for a long tine, 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 7 1.0, the sodi um carboxynethyl cellul ose is easily

i nfl uenced by calciumexisting in the CPP - ACP and / or the CPP - ACFP, so
that the preservation property beconmes to be insufficient, since an

i nsol ubl ewapreeci gfhatecosyenetdted iof wadd pdi vat icag oxyotee hyd eehl.ul ose
is gelled. The bl ending anount of the sodium carboxynethyl cellul ose having
the etherithicati @recdedgreasgde®t7 td 1thd s rdietroz 101 Sy tecght af the
whol e conposition, preferably 1 to 5 %by weight especially. If said anount

is less thamfo01t%dy webght ordihe viscesi ty of ghevearmos ticanrissl ow and
it easily flows wth saliva at the tine of the applying on the tooth.

Ther ef or ec Jfher prewention af fegt afp the ©arigs; 46an Rt he obtal pedy, If said
anount exceeds 10 % by weight, the viscosity o?-the conposition is high and

L Can 1oL 1675t At £ad Al B! LG 208l bR o O Laghly A0 (e

sense of I'n the conposition arres preve n of
t he prese { v jon, it is_necessary to.use (c) the. viscosity requlator,
1 order (85 URERERS CHNDOSIE FOIE TR EER TGS BROBE EoST: ARG 18 Bfea n e
prevention effect of the caries b a) the casei n phasphopepti de anorphous
cal ci um pRGSphat® cohpréx %Pﬁﬁﬂﬁp¥héﬁga FOOtPtRé& ¢ gg?ﬁlﬁﬁggdhopégﬂide -

anmor phous calcium 8 fluoride phosphate conplex (CPP - ACFP) being stayed
inthe or&l- Chvit§o As ¥Br (& thBYvi sct3i8y reguPator,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. In a
third aspect cf the present invention, the fluoride
compound 1s at least one selected from the group
consisting of sodium flucride, stannous fluoride,
sodium moncflucro phosphate in the composition for
oral cavity to prevent a caries according to the second
aspect 0f 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 flucocride phosphate

complex (CPP - ACFP) are not especially limited, 1if



for exanple, a natural material, such as gum guai ac, carob bean gum Tara
gum tamarind seed gum gum arabic, tragacanth gum karaya gum
carrageenan, xanthan gum gellan gum curdlan, chitin, chitosan or
chitosam ne, an organic synthetic material, such as glycerin, propylene

gl ycol, sodium al gi nate, propylene glycol ester alginate, sodium starch

gl ycol ate, sodium starch phosphate ester, sodium pol yacrylate or polyvinyl
pyrrolidone, or an inorganic synthetic material, such as cal cium carbonate,
cal ci um siki ¢t eparsividdaa §i ie odurovmler { nademphbdss rhydribus eklaimgal er

hydr ophobic silica, can be used. Wien the using nethod of directly applying

on the teathmass €ongsildeespatrkel Wysaasd tye 0h ofdhe fcanposh i 681 dsumyi t ably
1,000 to 500,000 cP at 25 degree C, preferably 20,000 to 200,000 cP.

Theref oregnt hei nbhendi Ng aPnBEp®fo £ €} thecviscosddy regubatardd s 945 to 40
% by wei ght of the whole corrp05|t|on preferably 1 to 10 % by wei ght

espect al | o cMies BSERt bneNL Lo d 5e ot e, compast bivam d of ol ies peal cavity

to prevent the cari‘es, further “conprising (e) to 5. 0 A)by wel ght of a

fluoride q | d t |es p t sald
amount is" ‘fécekggs)éﬁél gatgé rb)zlgwéb alltg quef%g%e le¥ a{l:g\éﬁp rem e%él i zation
is low and aid _anmount .exceeds 5.0 %Db é g{u i tthe saéet to uman
body beco s I PFEFR ABld HHdunf N st 6"kt Yy wWeFgHit Thé
fluoride conpl ex is preferably used at Ieast one sel ected fromthe_group
consi st i n@ué?h%B&qunq?Péd‘r‘?%I% taamhdad ¥ hoPitde T Sodintif FBASH UdR

phosphate. Since the conposition for the caries prevention of the present
i nvent i onPiud Wi eedtiign céstiedran &hle aPdot heapH an ddiAkst @809 ehe range of
5§5t0 %0 At this time, the blending amount of the casein
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 compositicn,
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 tco high.

The etherification degree cf 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, 1f the

etherification degree is less than 0.7, the blending

effect can not be obtained, and if said amount exceeds



preferably. Al though the nethod for keeping said range is not limted
especially, for exanple, an aqueous solution of phosphate, which is one of
the constitution conponents of the CPP - ACP and the CPP - ACFP, or
phosphate salt is added to adjust the pH preferably. In addition, in the
conposition 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 conposition for the caries prevention,
can be sult ébl y thl endedd iDETAld £Db DESGRE PTIyAN: €F 1 RREF-ERREDsEVB@E VENT
Hereinafter, the present invention will be explained concretely with the
exanpl es and lapaparidopy exanpl esm i sits @t 1 hi MHedcee theata | ombng
exanpl es. 10 The bl ends of the conpositions used in the exanples and the

conpari sop gxanplees prer-e xokbeckiovelyya t shewnpirk slaph g th @Rdp 20 A yhe pH
and the viscosity at 25 degree C of these conpositions were collectively

shown i n Jablandsand . JEvakuanionefi ieeping Siabi | k) Theqaampositions

for the oral cavity to prevent the caries, which were blended wth the

COWOS'“;?Qec% !\/@altrETabl 1 ang éey\g;;%dkept Lpder éQ? condl |00J?J§ at 60
es

degree C ek, and t en conp05|t|ons were O serve e

results were col |l ecti in Tabl e and 4. [Eval uation of
RenlneralF?é?“ﬁﬁyﬁf?35¥#¥$§%fﬁggﬁﬁ%tFSnqﬁé 8 rrled[out by using a bovine

tooth in vitro,_accordin to t he met hod described in Reynolds EC

"Remi neral i zati BR%of e P ur f aBBOYRS| ons OBy ca§e?% sodium
phosphopepti de-stabilized cal cium phosphate solutions." J. Dent. Res. 1997
Sep: 76(9Farbisgymesdhyirethbubedite badt has téfbedatd ot higadeheal resin

{ 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
tocoth. 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
cn the tooth, and the sense of use is also bad.

In the composition for the caries prevention of
the present invention, 1t is necessary to use (c) the
viscosity regulator, in order to use the composition
by applying on the tooth and tc 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



to make an enanmel testing surface having the length of 7 mmand the width
of 1. mm Said enanel testing surface was nmade into an enanel block. (2) The
enanel block was dipped in 40 M of the dem neralization |iquid, which was
bl ended with 11 following materials, under an atnosphere at 37 degree C
for 4 days, to nmake an artificial caries. Blending of the dem neralization
liquid (pH 4.8) lactic acid : 0.1 nol / L calciumchloride : 1.5mnol/ L
pot assi um di hydrogen phosphate : 0.9mnol / L sodium carboxynet hyl cel | ul ose
(cel | ogent 1 &exr1i5DO Fp hiwexdeh by eDai ¢ rohil elkogy©P Bei-y &KLE Eb. pelitrdg ) st 8%<hy wei ght
(3) An enanel varnish was coated on about a half of the enanel bl ock

surface, wherleetdeaartifiici al xarfes (wvasthedei Fosshaty genes dkitry f he
rem neralization, and said enanel block was dipped in a slurry |iquid,

whi ch  wesc ebbaidiediby & Wit dhemgerposations O ExampRl®syudi2k and
Conparison exanple 1-4 with distilled water 5 tines, for 10 days, to carry

out the rem i ' Leat : n ;
phosphat afgke%rPﬁgsagﬁtgtng'e,ﬁ agi%dggg{[r'i \;gjm%?g%@(m%é%t? g]rrign&'el(?)?ﬁ%lgé%%l%hem Co.

Ltd ) s added 0y 028, Ui LGk Lo el d sLutde pbiauid, (4) Aghin Sl ced

pi ece having=t ness o 00m was r‘omthe ena bl ock.
(5 AXra icture of the thin sli.ced piece of (4) _was.photographed, and
i heral UAFLATbEGE GHATHEAAT ] SBd Tl r e AGST 112H DA SaRe T cul at ed
12 with the distances fromthe surface and the |um nances at said parts, by
usi ng an 3 PRt AAYZerS YFRER T LC (BATRSr P tzat FOF Y aiD WesY 66taithed. | f

t he val ue of , .
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 compositicn 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 mocre caries prevention.



said ratio was larger, such part was nore rem neralized. These results were
collectively shown in Table 3 and 4. [Evaluation of Staying Ability in O al
Cavity] The conposition for the caries prevention blended wth the
conposition shown in Table 1 and 2 is coated on the whole surface of the
tooth by a tooth brush. After one hour, the calciumion in the saliva was
neasured to evaluate the staying ability. These results were shown in Table
3and 4. 13U r CO 0 0 uHaU C T-c cOOOOOOO0OO0OOOOOO0O
U O O OIQ 0s@id 0apomnt Niys qles® OtRae NC.O0D 6 0o welgNtD CChé NJ o0 O
0o QOOOOO I j OO OET 000O0000000O00CO0Q.... OOONCC
NOOO®@drdleration of remineralization is low and if said

amount exceeds 5.0 % by weight, the safety to human

o\@

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 grcup consisting of
sodium fluoride, stanncus fluoride, sodium moncfluoro
phosphate.

{ Since the composition for the caries prevention
of the present inventicn is directly coated on the
tooth, pH is adjusted in the range of 5.5 to 5.5
preferably. Although the method for keeping said range
is not limited especially, for example, an agueous
solution of phosphate, which is one ¢f 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 EMEODIMENT

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

examples, but is not limited to the follewing examples.

10
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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 compositicn
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 c¢f enamel subsurface
lesions by casein phosphopeptide-stabilized calcium
phosphate solutions.” J. Dent. Res. 1297 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
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Wp C for 4 days, to make an artificial caries.

Blending of the demineralization liquid (pH 4.8)
lactic acid : 0.1 mol / L
calcium chloride : 1.5m.mol/ L
potassium dihydrogen phosphate : 0.9m.mol / L
sodium carbexymethylcelilulose (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 liguid, which
was obtained by diluting the compositions of Examples
1~20 and Comparison example 1~4 with distilied 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
liquid.
(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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at said parts, by using an image analyzer. Then, a

remineralization ratio was obtained. If the value of
said ratiowas larger, such part 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.
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Table 3, it was identified that the conposition for the caries prevention
bei ng excel | ent

Clearly from Table 3, it was identified that the
compecsition for the caries prevention being excellent
in the caries prevention and the stability in keeping
for a long time, could be c¢cbtained, 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 sodium
carboxymethylcellulose having the etherification
degree of 0.7 to 1.0, so that it has prcocmoting effect
of the remineralization and excellent stability in
keeping for a long time. Therefore, said compocsition
has the great value for contributing to dental
medicine.

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

example 1 to 10.

18



in the caries prevention and the stability in keeping for a long tine,

coul d be obtained, by selecting the specific sodium carboxynethylcellul ose
havi-ng the specific etherification degree and blending said sodium
carboxymet hyl cel lul ose with the conposition for the caries prevention
containing the CPP - ACP and / or CPP-ACFP. The conposition for the caries
prevention of the present invention contains the CPP - ACP and / or

CPP- ACFP and is blended with sodium carboxynethyl cellul ose having the
etherification degree of (WEatto ilsQclsdimédt iig, has pronoting effect of
the rem neralization and excellent stability in keeping for a long tine.
Theref ore, sai tl.coupaosintponithasnt feo gr eata vatue ftoy cant pickutdmy tzo dent al
medicine. Clearly from Table 4, the conpositions have further containing
the fluotizde; §9yPEeRpitsiisigepecell e 3icnsthe wanigast K £vand iodsas rconpar ed
with the conpositions which has no fluoride conplex in exanple 1 to 10. 18
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conpri si to 30 % by wei ght of the casein phosphopeptide - anorphous

cal ci um hat e I (CPP..- a 0, i opepti de -
anor phoug cal ci umA ILRori%éqedp%sgﬁaﬁgﬁ)gon%gée%I&Pwo%gé%ge?g?&gém to 10 %
by wei ght of the sodiu car boxynet hyl cel | ul ose havi ng t he et i.fication

degree ofTE¥PEGM> O?ag]é:)l%{%%ﬁouﬁﬁl%eof%?@ﬁ}ag? HEP iesf‘co@?% regul at or,

and (d) a residual anount of water and bei ng used by applying,on a tooth.
2. A compésikion £8P oPal®kakidy it frebent"82anti &F ddhpristRAgU™) 1 to

30 % by wei ght of the casein . o
carboxymethylcellulose having the etherification

P

L degree of 0.7 to 1.0, (c) 0.5 to 40 % by weight of the
viscosity regulator, and {(d) a residual amcunt 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/oxr the casein phosphopeptide-amorphous
calcium fluoride phosphate complex (CCP-ACFP), (b)
0.C1 to 10 % by weight of the sodium
carboxymethylcellulose having the etherification
degree of 0.7 teo 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 tocoth.

3. A composition for oral cavity to prevent a
caries as claimed in Claim 2, where in the fluoride compound

is at least one selected from the group consisting of
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phosphopept i de- anor phous cal ci um phosphate conply (CCP- ACP) and/or the
casei n phosphopepti de- anor phous cal cium fl uoride phosphate conpl ex
(CCP-ACFP), (b) 0.01 to 10 % by weight of the sodium t

car boxynet hyl cel | ul ose 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

wei ght of the fluoride conmpound, and (d) a residual anount of water, and
bei ng used by applying on a tooth. 3. A conposition for oral cavity to
prevent 2°ddart dsl BRI mett # ANAWF rh DU ORHE R i TOERET MOt P dé WDRPound i s
at | east one selected fromthe group consisting of 19 sodium fluori de,

st annousppg@ii@lee -sodi um nonof l uoro phosphate. 20
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