2055574 "Or al

Conmposition for Caries Prophylaxis" This i nvention Yelates to
onpositions for use as dentifrices, topical solutlons or pastes

di.fi ht'ggratabl e tablets, oral bands, cavity sealers," gels for

ic treatment, gels for |ontophore3|s prophylactlc ent a
desensitizers of teeth, nouthwashes in the form ozwst(iﬁga

e,

t dblet’s, powders or gels, chemﬁng gumand the like. 10 15 Various conpounds ,
have been proposed as BOkagt cwmporsanﬁddremsrfwri@blbrbphgld&ritsal cari es. )
Luble fluoride conpounds are knawn as _hein

I nparticul ar,

effective in inhibitingrdgst shveakies rédatesia dapré

wat er - so

applied to a tooth sur- face, fluorine is taken up by the tooth enanel
enhance the acifbr assetascéentifbtcesqt Ropiaal s Y PEord!Cor f pastéed

_conpounds nost wi dely used are sodi um nonof | uor ophosphat e, sodiUn1fFuoride

and 25 st andiisintegratable Thabdetsypanals bamlsey asavity sealévs)y

effective to inhibit dental caries. Fluoride conpounds containing stannous
i ons, for Jexangels sfenneltrasonicdsreatpentoygels for niombophetésisive in

i mproving the acid resistance of the 30 t oot h enanel than those
cont ai ni ng no REARhYLackihg pastes,f dentadnfilossasii degensiticerncol

wat er - sol ubl e SE?WQ?US i on-containing fluoride conpounds are effective to
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mouthwashes in the form of liquids, tablets,

A

powders or gels, chewing gum and the like. ~=Mexa.

Various compoqnds ha§e been proposed as
effective ingredients for inhibiting dental caries.
In particular, water-solgble fluoride compounds are
known as being efféctive in inhibiting dental caries.
When fluoride compounds\are applied to a tooth sur-
face, fluorine is taken up by the tooth enamel to
enhance the acid resistance of the tooth enamel.
Among such fluoride compounds most wideiy used are
sodium monofluorophosphate, sodium fluoride and
stannous fluoride. These compounds, however, are
not fuliy effective to inhibit dental caries.
Fluoride compounds containing stannous ions, for
example, stannous fluoride, are proved as being more
effective in improving the acid resistance of the

toocth enamel than those containing no stannous icns,

GQiTPQHHQS are

to



sone extent, bdt their efficacy is not found to be very high. Further, the
I ncreased acid resistance 5 -of the tooth enanel is kept for only a T

Ikgxted period of tinme after treatnent because the efficacy re- |atixER e
r'eadil-y di sappears out as a result of the self-cleansing action of va,
brushi ng, mastica- tion and the |ike. Mreover, the stannous ion- 1 ' -

containing fluoride conpounds are chemi cal 13/ -unstable. In addition to !
fI-gori de conpounds, a nunber of conpounds have been investigated on their

dert@al caries i nhfbrt enamplé)esagpunatiuvridesodThese watet-gdlRblleéEmnous
al one to reduce the solubility of 15 hydr oxyapatite in an acid, but has
not generally beeihonvebngaidiang £libridenctompeluhdst arve effeetiveanyy es’
using phytic acid are British Patent No. 1,384,375 which discloses an oral
hygi ene conpositi sameoceptent,i hytatheizl efficarcy isahbtoifoungd: ito e d such
.as 20 cal cium phytate m xed with a nonofl| uorophosphate, and British
Pat ent No. 1,408, veeywhigh.di Eurtber akher increased acid resjsitance t wo
phases which_are isolated fromone angther and/or do not react with one
anot her, onedphasefcthieatrrtl enamedr isokepte £ox ondih odisdted periogdd
t he ot her phase cogtgLning a water-sol ubl e organi ¢c_or inqQrganic phosphoric
aci d conpound sucf*a&$*Pfy FeeﬁcFﬁeéﬁﬂeﬁﬁtPGﬁé ﬁ,tgfmﬁﬁéﬁg?GVuEPé fluoride
com pound. Mooy gy eyltyCHghd2thd120ob0528 AP G W 2SR B ena®e"
| self-cleansing action of saliva, brushing, mastica-
tion and the like. Moreovef,'the stannous ion-
10 containing fluoride compounds are chemically unstable.
In addition to fluoride compounds, a number
. . - of compounds have been investigated on their dental
| caries inhibition. One approach uses sodium or
calcium phytate alone to reduce the solubility of
_15 hydroxyapatite in an acid, but has not generally been
evaluated as sufficiently effective. Other examples
using phytic acid are British Patent No. 1,384,375
which discloses an oral hygiene composition compris-
ing a divalent metal salt of phytic acid such as
20 calcium phytate mixed with a monofluorophosphate, and
British Patent No. 1,408,922 which discloses an oral
composition comprising'two phases which ate isolated
from one another and/or do hot react with one another,
one phase'containiﬁg a water-soluble calcium compound
25 and the other phase containing a water-soluble organic
or inorganic phosphoric acid compound such as phytic
‘acid and optionally, a water—solublé_fluoride com-
- pound. However, the evaluation of these compositions
has‘nof been widely established.

30



A pglnary object of this invention is to provide an oral conposktion which ¢
.« repds the tooth enanel highly resis- tant to acid even when applied at
t\efrper at ure and hence has an i nproved dental caries inhibiting

ty. 5 Anot her object of this invention is to provide an’ oral
4g305|t|0n capabl e of keeping its efflcacy for an extended period of tine
er application.- An oral conposition_fagr caries prophylaxis accord- ing
to the presenf invention conpri'ses stannous fluofide 10 and a phytic acid .

conmpound, the confye c 0 [ %
_(prefierably 05 ttg O%Naglfﬁebﬁgyh‘%é g?@tthgifo?gogg?rée‘?\t Ii% Qtoﬁgt%c;ﬁ]%smlon

the ol ar paahoceh Smﬁ@mﬂ wth 1560 ok-mpynahé%sb%n%%mféluqmgdﬂ G¥pdn
‘the range of from0.02:1to 2.5:1 (preferably 0.25:1 to 2.5:1) and the

conposi ti ogafei 18 AW @veﬂﬁ@uﬁwtap:pnced serraeumdtle&pwﬁatu‘ﬁ-ea@rm rerid t

- of phytic acid, phytin,. or a m-xture of any of these substances. '
Applicatioaasfahhem@humuﬁ denmgxElSid¢arhes Winhibbionhg @< tidtv@vyqus fluoride in
.adm xture with_a phytic 20 acid conpound, within the above-prescribed -

- ranges Bf their cambdier bjeadte oft| thivseinveativat is do (provik ian antal
conmpound and stannous fluoride, to a tooth surface substantially enhances
the acid reemppaddson capabdearns kegpingnptavefiftdcacy dorstameixterded
conmpared with the 25 cases where stannous fluoride or a phytic acid
‘conpound | BeBppNi &f dime afsrr arplkleaph9Ric acid compound is applied-in

-conmbi nation with -4~ sodium fluoride or sodi um nonof | uorophosphat e.
Ther e- : An'oral composition for caries prophylaxis accord-

~,

ing to the present invencion comprises stannous fluoride

10 and a phytic'acid'compound, the content of the phytic acid
compound being 0 5 to 20% (preferably 0.5 to 10%) by weight
'of Ehe total amount of the composition the_molar_ratio of
tne-phytic acid compound to stannous fluoridc-being in the
range of from.0.02:1'to_g.5=1 (preferably 0.25:1 to 2.5:1)

15 ano-the compositiou osing acidicc"The phytic ocid compound
is phytic acid;vamsalt of phyfic acid, phytin, or a mixture
of any of these substances. | -

Application of the present composition, which

contains stannous fluoride in.admixture with a phytic

20 acid compound, within the above-ppescribed ranges of |
their contents and thc relat;me molar ratio of the phytic
acid compouﬁdland‘stannous fluoride, to a tooth surface |
substant;ally enhances_the acid résistancc'of'the onamel.
;This improvement is outstanding as compared with the

25 -'cases where stannous fluopidemor's phytic acid compound
is applied alone, and where a phytic acid'compouhd.is

applied in combination with



-

fore, the conposition of this invention is nore effec- tive for t
inhibition of dental caries. tn a preferred enbodi ment of this
"the contents of stannous fluoride and the phyti.c acid conpound a
%9 b by. wéi ght and 0.5 to 10% by wei ght of the total . conposition,
respectively, and the nolar ratio of the phztlc acid conpound to stan- nous
fluoride iis in the range of from0.025 : 0~10 : 1. The preferred
cemposition has a pH of 2 to 6, specifically 2 to 5. 5 These conpositions
giwe an unexpect sgliuli gluatider exi sbdinm mondfl vcraiphosphate . TiThexesve
and ot her objects, features and 15 advantages of this invention wll
becone nore appaforent thed compesdittiwtalicfe thisminvenftd/dnoviangais & ffet-
description, exanples and claims. The phytic acid conpounds which can be
used 20 in thtipeefomt thevdnhibd tionc ofidentadn canilesst annous fl uori de
include phytic acid, alkali netal and alka- line earth netal salts of

phytic acid in which oneldr arprefeyzedyembadiment, afthig §15Wﬁ i@ups at

1- to 6-positions of phytic acid are replaced by, 25 bstituents,
for exanpl e?® sodtBf |9§t )ﬁtlél"équ t%q.uﬁ'n%] "é‘ r?eﬁjrési um
phytate, calcium phyt at and o incl ude m hytate
These phytic aci &°€’\é rr&r)so éldi‘? Y‘g’r q‘f@d%&o&n bD

More preferably, tge Qh%%l%hgcg%égfngﬁﬂy%dfixon,!;espectiVGIYc and

-~

the molar ratio of the phytic acid compound to stan-
- nous fluoride is in the range of from 0.025.3 1 to
10 2.5 : 1. The preferred composition has a pH of 2
to 6, specifically 2 to 5.5. These compositions give
an unexpectedly high acid resistance to the tooth |
enamel.
- The abovo and other objects, features and
15  advantages of this invention will become more appar-
ent and understaodable from the following detailed

description, examples and claims.

The phytic acid compounds which'can be'uoed.
20 .'in;the'present invention in combination with stannous -
fluoride include phytic acid, alkali metoi and alka-
line earth metal salts of phytic acid in which one
or moré hydrogen atoos'in the phosphate groupsoat
1- to 6-positions of phytic acid are replaced by
25 metal substituents, for example, sodium phytéte,
potassium phytate, lithium phytate, magnesium phytate,
calcium phytate and phytin. Also included is ammo-
nium phytate. These phytic acid compounds may be
used singly or in'combination;

30 S More preferably, the phytic acid compound is



sel ected fromthe group consisting of phytic acid, sodi um phytate,

pot assium phytate, |ithium phytate, annnnlun1phytate and m xtures thereof .-.
Ftre, phytic acid conmpound is to be present in 5 an anount of 0.57 . (by o
ght: it is to be noted that percents are by wei ght hereinafter.) or nore.
0 209%9 the total conposition so as_to give 0.02 to 2.5 noles of the

c acid conmpound per .nole of stanno®s=fluoride. Wthin this range, a.

gt acid resistance is given 10 to the tooth enamel and stannous “g*;
fluoride is stsiliected diram thee gronp stonsistitig hofit phyyiehgtid, aci d _
conmpound, or when the phytic acid conpound is added in anounts outside the
above- prescrlﬂaﬂiRMNPhltaﬁﬂirnntﬁssiumcphrﬁﬁﬁs lithiwsuphyhgteonposi tions

are 15 | ess effective. . For the purpose of further enhanc- ing the
aci d reS|stané@mﬂnkﬁﬂaRhﬁﬁ##%ﬂﬁﬂﬁﬂmi¥tﬁﬁﬁﬁi%h@F@ﬂ stablllty of stannous
fluoride, the nolar ratlo the é;c aci d coﬁﬁ to stannous fluo- 20
ride may preferably béh® ¢PmpQu cF#?E&%oh?eﬂ?eﬁﬁnthénphyt|c

compoundSel P f%&f’%%% &s? ugh Oﬁ/"tm“ﬁnﬁs o5 e :% o
cOTPOSIL IO 20 Ueh ! e q?*t‘io%%féffm%@?#&asﬁ %5 TR TR ppamnovs
satisfactory geljn cj{w%saiw 48 €018 moled’ oE"® Stannous
the phytlc.acid compound per mole of stannous fluoride.
'_.Within this range, a high aciad resistance is given
10 to the tboth enamel and stannous fluoride is stabi-
lized in the composition. Without any phytic acid
cdmpound. or when the phytic acid compound is added
in amounts outside the above-prescribed content and
molar ratio ranges, the resulting compdsitions are
15  less effective.se—shat—the-ebdect—ofthis—invention
-cannot be achieved. For the purpose of further enhanc-
ing the acid resistance of the tooth enamel treated
and the stability of.stannOus fluoride, the molar
~ratio of the phytic acid compound to stannous fiuo-'
20 ride may preferably be 070 T-I—to-3—+—i—especiatiy——
© 0.025 : 1 to 2.5 : 1, and the content of the phytic
- acid compound ﬁay-prefegably be?9va—te—zni;_espaciaééy——~
0.5 to 10%. Contents of the phytic acid compound.of

more than 203 adversely affect the efficacy of the
25 composition and are thus undesirable. |
Accordzng to this invention, stannous fluorzde

i wuseol

pay-peaiasab&;:bn:addsd in an amount of 6+&4%—or -
4;&:5"!39eciall¥'0 1t or more in order to exhibit the
satisfactory action of stannous ions. K The upper limit

30 of the stannous fluoride content 1s'4g% fgtaaaaﬂf(



£6- At particular pro- portions between stannous fluoride an h phytlc

acid conpound, particularly when the anount of the 5 phytf ceach d

conpound is felatively smaller as com pared with stannous ryde, there =
occurs pre- cipitation, whi ch causes no problem An inp d acid C

resi stance can be inparted to the tooth enamel either in the presence or in

‘the absence of a precipitate 10 i nsof & as the contents and the felative

mpdar ratio of the phytic acid conpound and stannous fluoride fall wthin

t he¥above- prescri bed ranges. The nost preferred content of stannous

fluoride is 0.3 to 4% of the total conposition. 15

out standi ngly high acid reS|stance i $ obtai ned mhehtth@r%*§$1%6n5§grtlon

conprises 0.3 to 4%, nnous fluoride a o0 10% of the tic acid.
conpound, the rnﬂERrF{R tW?ﬁPrﬁﬁﬂ?Qpﬂilgl% e otg?aﬂhﬁggxfluoride

th f 20 025 1, and th ition has -
2 pH of 2 1o 5. 5 A%k G | FRTGHGALEFLY idhep AR EONRERE 8h Seoring

ot B o wedfeéf“éé@gﬁf%a:h%‘)%@%mi&gﬁ R
{al {1 osses, | desBinel S StMind ' SHIGLERS b LRLEE We or%cgﬁf% éﬁ?ﬂi”
tablets, powders @k @flfon Wé}g &ﬁ%éé‘dné t&.a | nAd NERErov@a acid

conpositions, conmmonly 30 used |ngred|ents in addition to st annous
fluoride " resistance can be imparted to the tooth enamel either

in the presence or in the absence of a precipitate
10 insofar as the contents and the relative molar ratio
of the phytic acid compound and stannous fluoride fall
within the above-prescribed ranges. The most preferred
content of stannous fluoride is OTr—be—48—particularly
0.3 to 4% of the total composition._
15 ' An outstandingly high acid resistance is
obtained when the or$1 composition comprises 0.3 to
4% of stannous fluoride and 0.5 to 10% of the phytic
acid compound.'the-moiar ratio of the phytic acid
compound to stannous fluoride is in the range of from
20 0.025 : 1 to 2.5 : 1, and the composition has a pﬂ
of 2 to 5.5.

The applxcatian forms of the oral composition
according to thxs invention include dentifrices,
topical:solutions or pastes,-diszntegratable tablets,

25 oral bands, cavity séalers, gels for ultrasonic treat-
- ment, gels fornidntOphoresis. prophylactic pastes; den-
.tal flosses, desensitizers of teeth, mouthwashes in the
form of liquids, tablets, powders and gels, chewing Qum
and the like. In these oral compositions, commonly

30 used- ingredients in addition to stannous flucride



-7- and the phytic acid conpound may be added. In gen- eral, sfannous

L]

fleqri de, the phytic acid-conpound and any opti'onal, i ngredients. are bl ended-.

saccharine, etc.,

‘nint oil, ani #%
CGel -type nout hwaghes and topigal pastes .nmay be prepared by adding to the
|#i§gé;ﬁe

above- prepar &

ya{er.to prepare an oral conposition. 5 _
dit.dpi cal solutions, for exanple, may be prepared by addi ng stannous
de and the phytic acid conpound to a suitable solvent such as
| ed .or deionized water and etharol?Z. - Sweet eni ng agents such as

10
ithe

| Fhampop

Li qui d nout hwashes o, .

~and flavoring agents such as peppernint oil, speaf<:
Phy tig acid compointd ay, he sadded enolmtgent desiredr

s e Rhyrie A8 cepound it ol

propyl ene gl ycol, and pol.y.et hyl ene gl ycol, in an upt _.of 5 - 70 W% a :

bi nder such a aﬁPWéﬁﬂﬁ?ﬁn%;uﬁn I?Rﬁﬁeﬁﬁﬁnégghékp i ¥RaFeB B8xynet hyl

cellulose in nt,_of 0.3 - 10 % .and an anti- septic agent such as -

et hyl par ahyd?%?%%%zﬂ é"r%hld cﬁ%o%ﬁ%ﬂ par ahydr oxybenzoate in a mnor

t ably ' Y. ' . al manner
1 b arltf BOSPALE 5o fhEL OB

anount . Furt her,

usi ng wel'l - known t abl et

orm ng agen or exanpre,”a vehicle

h | act j t Syl ty. | . h
such as | ac oggragqag@i@'gayq,edlpit ;ﬂ@&l%@%béng%%ﬁgc as corn

starch and 25

car boxynet hyl cel’l ul"ose.

e prepared by

di ssol ving or flusRddel Hmd thedighy Sl HEUP donpbunte €610 tel elyiéc acid
conpound together with necessary conponents, for exanple, a tacky
hi gh- nol ecul ascivenitastehs@sildistilled or deionized water and

ethaqol.

Sweetening agents such as saccharine, etc.,

10_ and flavoring agents such as peppermint'oil.'spear-

 mint oil, anise oil, etc. may also be added in a

small amount, if desired. Gel-type mouthwashes and

topical pastes may be prepared by adding to the above-

prepared'solution a humectant such as glycerin, sor-

15 bitol, p:opylené_glycol and polyethylene glycol in

. an amount of 5 - 70 wtd, a binder such as xanthan

gum, guar gum, carrageenan and sodium carboxymethyl

‘cellulose in én_amouht of 0.3 -~ 10 wt%¥, and an anti-

septic agent such as ethyl parahydroxybenzoate and

20 butyl parahydroxybenzoate in a minor amount. Further,

tablets and powders may be prepared in a usual manner

‘using well-known tablet or powder-forming agents, for

example, a vehicle such as lactose and mannitol, a

_ éisintegfator and a binder such. as corn starch and

25

carboxymethyl cellulose.
. Oral bands may be prepared by dissolving or
dispersing in water stannous fluoride and the phytic

acid compound together with necessary components,

 £9: example, a tacky high-molecular substance soluble

30

in qater_or.changing-into a gel in water such as



LY

30 in water’or changing into a gel in water such as sodi um

car boxynet hyl cellul ose, nethyl cell.ul ose, hydroxyethyl cellul ose,
h¥$¥oxypgopyr'ceYlulose, pol yvi nyl al cohol, pol yvinyl pyrrolidone, sqof
polyacryl ate, sodium al gi nate, dextran, gelatin, 5  carrageenan afg
like in a usual blending amount of 20 - 99 wt% a polyhydric al cohol\ su
as poly- ethylene glycol, propylene glycd®,~sorbitol, glycerin and the |ike
i nya usual bl ending_amount of 1 - 50 wt% and a surface-active agent such’
as™®n anion 10 sediwmccarkoxymethylneellulose; voethydt cedlylopely-
oxyet hyl ene stearate or pol yoxyethyl ene sorbitan nonool eate) in a usual
bl'endi ng anount OAY@roxyethyd, cehlulese)  Rydrexypreerloredlvpersion is

L
e, iR et B R 2,
oo vt ohcer Shfeabshinly Hm S Coun i bR R
anount of,0.5 - gaﬁf€§ gyg% @¥£ﬁuﬁeé§%g$§gggﬁ égeab?ge?Pﬁ? ggré??&? and q

e oLt oL SR SRR 814808, \318by B06RI5Go8ED BLrBE thS - ookl @

form ng agent such as water-s 0 e higher a
having 8 to 18 cagR@'the like in a usual blending amount of 1 - 50

wtd; and a surface-active agent such as an anion
10 actiﬁe agent and a nonion active agent (é.g,'poly-
oxyethylene steaYate or'polyoxyethylene sorbitan
monooleate) in a usual blending amount of 0 - 30 wts.
The resulting solution'or dispersion is freeze dried
to remove water and form a film to cut into a desired
15 = shape.

Dentifrices may iﬁclﬁde an abrasive such as
calcium pyrophosphate, insoluble. alkali metal meta-
phosphates (e.g. insoluble sodium métaphosphate),
titanium dioxide, resins, aluminum hydroxide, silicic

20 anhydride, alumina-silicate and the like in a usual o

- blending amount of 20 - 60 wt3; a binder_such as
‘xanthan gum; guar gum, cafrageenan;-hydroxYethyl
cellulose, sodium carboxymeihyl cellulose and the
like in a usual blending amount of 0.5 - 5 wt%; a

25 humectant such as glycerin, sorbitol and'cther poly-
hydric alcohols in a usual blending aﬁount of 15 -
40 wt%; a formin§ agent such as water-soluble salts
of the higher alkyl sulfate having 8 to 18[carb9n
atoms in the alkyl'group (e.g. sodium lauryl sulfate),

30 water-soluble salts of sulfonated monoglycerides of



-

atons. in the al kyl group (e.g. sodiumlauryl sulfate), 30 wat er - sol ubl e
sal J&~Qf sul fonated nonogl-yceri des of 9- higher fatty acids having 10 to..
.18(¢parpRn atons in the fatty acid group (e.g. sodium coconut nonogl yceri den/,
- gatle ), salts of ami des of higher fatty acids having 12 to 16 carbon
-atohg i/ the fatty acid group with 5  lower aliphatic amno acids (e.g.

sodi um N-net hyl -N- pal m toyl tauride ot %oﬂlun1N-IauroyI sarcosi nate),

sucrose fatty acid esters having 12 to 18 carbon atonms in the fatty acid .
group (e. g - shigher fahtyaarcids) havingeA9attos L8 caxbon @atomendst ear at e Wi f“h
appr oxi - natel¥860 ol es of ethylene oxide, condensates of ethylene

oxi de wit h prEﬁS?I fat xﬁﬂédcﬁﬁﬂgﬁséFeS-oFWI@WWMWMd& kein a
| bl end 3 Wt % t fl -
agent; an ant FULEPPAtaYenpalsy 8 P@"éfiﬁ&éﬁﬁeﬁm et af%géaqe” Sihaving 0
hl h di d h t f thi
Chvention | 'sni% §Pc287¢ashoR akBe° 1psB8 ?P&E e RN IR
2 - 6, hi_bi ffect
o LR A Ty IR
pound. Al terg&mﬂ dy1' BSused bx EBU1GR RULINARE L 3o SRR VO

addlng an organil c such as citric acl tartaric aC| i’c aC|d

mal oni ¢ 25 saéfésenﬁhteyaabﬂa hs%s@mk&n@c'ﬁ @ Catich ﬂwnssucc' ni ¢

acid or alkali metal salts thereof
in the fatty acid group (e.g. sucrose monolaurate),

condensates.of.sorbitan monostearate with approxi-
10 mately 60 moles of ethylene oxide; condensates of
ethylene oxide with propylene oxide condensates of
propylene glycol and the like.in a usual blending
amouht_of 0.5 - 3 wt%; a sweetening agent; a flavor-
ing agent; an antiéeptic agent; an anticériogénic
15 agent such as chlorohexidipg; andlany other ingre-
dients. | |
The oral composition of this invention is
acidic. The pH of the composition may fall within
the range of-z:- 6, more preferably 2 ~ 5.5 in order
20  to exhibit the best effect from the composition.
| The acidity may be adjusted-bj the phytic acid com-
pound. _Alternativeiy, the acidity may be adjusted
to a desired level by adding an organic acid such as
citric acid, tartaric aéid,-lactic acid, malonic
25 ~acid, malic acid, L-ascorbic acid, aéetic acid, and
- succinic acid or élka@i metal salts-theréof;'an
inorganic acid such as hydrochloric acid and phos-
.phoric acid, or an alkali such as sodium hydroxide.
It isito'be_noted that-thencomposition of

30 this invention may include sodium fluoride, potassium



i’'nor gani ¢ acid* such as hydrochloric acid and phos- phoric acid, or an
al kali such as sodium hydroxide. It is to be noted that the conpositig
30 . this invention may include sodiumfluoride, potassium - 10 -
piori de, sodi um nonof | uor ophosphate and ot her fluorides in addition
‘essential stannous fluoride. The oral conposition of this invention
be used in an ordi nary manner dependi ng nmits type and form For
exanpl e, nouthwashes in the formof |liquids may be applied with or wi thout
di Mftion wi th wattdmoxides soddan monef lnenophiosphiste andokrhers or gel s may.
be applied after they are dissolved-or 10 di spersed in water. Oral bands
may be attached £ducxides imeRddidigingtontthe @sgentiink akanngush is the
mai n conponent of the band is gel ated and becones tacky upon contact with
“saliva. Wth thefl®ewddeand firmy adhered to the teeth, the active

I ngredients 15 (stanngus fluqride and the phytic acid conpound) in.the
band act on the teeth. A%Wﬁgmwlﬁ“&ﬁlw Bovantdan Wawplied to

L ool o BT RRCA 3o, PR R s SRR S e "
G spersi ng | n vafBE T05B ageh ekamie Wtiiabngd X M Tedth e | Lo ge
and the phytic aqhgugeaPa bedtpg1ddd bith g1 RGP @RI NG o ents
water while those in the form of tablets, powders
or gels may bé applied after they are dissolved or
10 dispersed in water. Oral bands may be attached to
teeth. Then the high-molecular substance which is
the main component of the band is gelated and becomes
tacky upon contact with saliva. With the tacky band
firmly adhered to the teeth, the active ingredients
15 = (stannous fluoride and the phytic acid compound) in
the band act on the teeth. A topical solution or
fgel may be directly applied to a tooth surface.
As described above, the oral composition of
this invention is applied to teeth direetly-or:after
20 it i# prepared into a form suitable for oral appli-
cation by diluting with, dissolving in or dispersing
in water. Upon'applicat;on to a tooth surface,
stannous fluoride énd the phytic acid compound con-
‘tained at the above-prescribed contents and relative
25  molar ratio in the composition exhibit a synergistic -
"effect on the tooth enamel, thereby substantially
enhancing the acid resistance 6£ the-todth'enamel.
‘The oral composition of this invention can be applied
at.room temperature or approximately 30°C without

30 . a reduction in the acid resistance improvement.



25 ~nmolar ratio in the conposition exhibit a synergistic effect on the

" tooth enanel, thereby substantially enhancing the acid resistance of the

tootth enanmel. The oral composition of this invention can be applled at rooqy_
ppe ature or approxinmately [err] w thout 30 a reduction in the aci d :

ghgance i nprovenent. Further, the efficacy after application is

re\ayed for an extended period of timelllt was found that the acid

resistance of the tooth enanel treated with the present conposition renalgif

hi gh even af t Erthers the; gfificarwafiter aoplicatiiony imretained or 24

hours. It was _al so found that stannous ions are stable in the conp05|t|on

for a long pefP&dass extendgs prriodnofhEiment e WaSOHRE MABI tion is an

effec- tive deptal cgaries, |nh|b|tor whi ch can be stored 10 for an
ext ended peri GBoRCLAEeSES CANGRs &‘Fﬁ%‘g‘&"ﬂ‘%]t 3t8d skl cat i on.

The foll ow ng | es _are further Ilustratl f the pr sent |nvent|on
but it is to 55 n%@??? o FOrRS 1t \ﬁﬁéAuﬁ ven AERRF (RS et 0. |
per - ce 120 ts b thermnse
speci f [ ea g%% ?raa%?%gpk:% rﬁﬁ'gﬁé‘rﬁr&p@n Qal%ttﬁﬁl 8%%#}* gﬁ %‘pr esent ed
by the fornul g ] g drochloric
acid or sodium hygsc%xfa e aqueous SO 13lljv'%ltfie;irﬁxAVJ\/ahssga da%”ué?blé;éj ust the pH
thereof, Obtaiﬁ'Qﬂeac%ﬁﬁﬁﬁﬁﬁ@bﬂ‘¥8r a long period of storage.

- This means that the present composition is an effec-

tive dental caries inhibitor which can be stored
- 10 for an extended period of time and shows a prolonged
activity after application..
The following examples are further illustrative
~of the present invention, but it is to be understood
that the invention is not limited thereto. All per-
15  cents in the examples are percents by weight unless
. otherwise specified.
E#amgle.l
Stannous fluoride and pentasodium phytate
represented by the formula:
20 - : H L ONa_
| | CgHg o-p\\ o-p

u\

were added to water in given amounts. Hydrochloric

5

acid or sodium hydroxide agueous solution was added
'25 _ to adjus£ the pH thereof, obtaining a number of test
solutions varying in stannous fluoride content, penta-
sodium thtate content, pentasédium phytate/stannous
. £luoride molar ratio, énd'paa
" An enamel block_made of a bovine enamel

30 (incisor) was immersed for 3 minutes in each of the



- solutions varying in stannous fluoride content, penta- sodiump ﬁi”
content, pentasodi um phyt ate/stannous fluoride nolar ratio, and
enanmel bl ock’made of a bovine enanel 30 (i nci.sor) was i merset-for 3
mAutes in each of the - 12 - test solutions at [err] Each block was, "
brushed twenty tinmes, that is, ten tines in each of the |ongitudinal and-
“transverse directions with a toothbrush.'Fo#zthe.purpose-of determ.ning the
retention of the acti- 5 vity, -the treated enanels were allowed to stand
i n~¥ap water at [dlest selwdansurat 301 eBach bldrk was hrushed! oremey s
were subjected to decalci- fication in an acidic solution (buffered
solution of 0.1 Mtd®esat £hat s 4 ton fines rin feacly obHthe Longitudinal
decal cification, the surface hardness (Vickers hardness number: VHN) was
measured on the eRRe/transversedikastianmyiyh & teothhasht e Ko of f ect
of the test solution on the a;hgd{esistance of the enangl. 15 .

After the test sol eferpiRingdihe gehenticn af e ackiterr]

t he above test pro-. ,cedyre' was repeated to determne the acid resistance
~for eval uatidn of'vﬁ%'stg‘rﬁ Y&[eftc#etm%t‘fm' e‘itfo‘? a’g’eﬂ"‘goﬁ' |
For conmparison, e . - t agfyb ' e soltion
cont ai ni ng K/aryi n%% St ae‘r?"noélﬁ I uo\r,’wiécf‘g é@qb‘%}%b é#ﬁfgﬁ%%%?ﬁ'

sol uti ons cont ai nighg g N SHT hafile 1 UL YIS 6 decalct-

‘fication in an acidic solution (buffeted'Solution

"of 0.1 M acetate at pH 4.5) at 20°C for 2 hours.

0 Afﬁe: decalcification, the surface hardness (Vickers
hardness number: VHN) was measured on the enamel
surface of each enamel block to evaluate the effect
of the test solution on ‘the acid resistance of the
enamel. | |

15 After the test solutions prepared as above
were stored for 1 month at 40°C, the ébéve'tésﬁ pro-
cedure was repeated to determine the acid resistance
for evaluation of the stability of the solutions under
storage;

20 - | For comparison,'enamel blocks were treated
with agqueous sblutiohs containing varying amounts of
stannous fluoride'af pH 3.0 and aqueous solutions
containing varying amounts of pentasocdium phytate

- at pH 3.0, respectively. After the blocks were sub-

25 = jected to decalcifiéation, the Vicke:s hardness was
measured in the same manner as above. f .

The results arc shown in Tables 1 and 2.
Each hardness value in the Tables is an average of
15 measurements.

30 - ' It should be'noted that the acid-resistance
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at pH 3.0, respectively. After the bl ocks were sub- 25 j-ected to

de fication,-the Vickers hardness was neasured |in the sane manner as
al he résults are shown in Tables 1 and 2. Each hardness value in the,
TaA s an average of 15 neasurenents. 30 ... It should be noted

t ha He aci d-resistance -13- evaluation for the tooth enanel including
the decal - cification under the above-described conditions followed by
hardness measurenent is a very sever e~ohd because the sanples treated with ;. -
8% [err] in water 5 were decalcified to a considerable extent in the

above- nenti on ' Gl V4 | i dpess ove 150,fﬁ
particul arly %&5&2‘%&0%'{ #cﬁl‘ga?feg ?%%i%g%fe{?%?%%éegﬁgiﬁég%?a :

resi stance. OZleiCaleH Wdise ' | 34 S\ehad éf*# k) es are 10
very effecti veciifr% [ nh?ﬁ ting deﬁ%léﬂé@% eﬁsééSy %k?sg?ﬂné%ﬁie?&?%t ability"

colum in t he fhalllcied B4e Hdvaridds G durdindh £ 98s aT@é?tﬂ@bé*: y of the
ng the e

test sol utions under storage was eval uated by conpari ect on the

i ncrenent of idne @@dﬁué&itheIgﬂﬂpﬂégﬂ%réa@éatﬁﬁghsgiugﬁpn_§ﬁg&§ée?t 40C
for 1 nonth with that by an initial test solution. o : Refention o .

ef fi cacySof awelver @edaisti fipditton i cof¥Pderablé cextent] in Bedention of
efficacy is 65% or nore. 20 "X : Retention of efficacy is |ess
than 65% |n @bovesinentiivpefadessalcifying solution. Accordingly,
hakdﬁesses_ébove 150, particularly above 200 indicate
a.considerable improvement in acid resistance. oral
cdmpositiqps resulting in such high hardnessés are
10 very effective in inhibiting dental caries.
.' Symboié in the 'Stability?_columh in the
Tablés haﬁe_the'follbwing meanings. The stability
of.the test solutioﬁs under storage was evaluated by
comparing the effect on the increment of the acid-
15 ;esistahcé.by a test solution stored at 40°C for 1
-month with that by an initial test solution.
- Retention_bf.efficacy of a stored test
| solution is 80% or more.
4
0 x

Retention of efficacy is 65% or more.

Retention of efficacy is less than. 65%.
In the fqi;owing Tables,
P*-5Na is pentaspdium phytate, and 
"u.m." is the abbreviation of "unmeasurable"
which means that hardness measurement is

25 _' impossible becauge of destruction of a tooth
surface by decalcification (Vickers hardness
is less than 50) under the above-described

" severe test conditions.



P*-5Na i s pentasodi um phytate, and u.m" is the abbreviation of
"“unmeasur abl e whi ch nmeans.t hat ‘haténess neasurement i s 25 T
| [possi bl e because of destruction of a tooth surface by decalcification 7. .
(Vickers hardness is less than 50) under the above-described severe_test

conditions. 14 Table 1 (Tetsolutions atpH 3.0) Content Co S
Cont ent P - [err] of SnF2 of F of P - BNs N
Stapility (% (ppm (9 (nolar ratio) O
u. m X - Comnparison 0.02 T%,O.l 103 . ,
" 0.04 L rerti .05 . 0 125 X
o1 ' (Te?rsglugonsatpl-_laaﬂ_‘,__‘ . orc] . A 2 0
166 Contbnt Content | " Contént | P -5NaSok: 152 1 :
"0 ofSnf, O ofF /A - 5Na X . YN or | Stepdity) . 0. F
162 - (o lppm) " 0% (molargafio) .5 © 0.5
180 lerrf he 1 aventjon 1.0 .0 .10
2.0 2.0 06 21,2 0 3%9 w3l x | [Proarison |
Conpar i Sjong.6s a7 0.05 90p.25 J A28 x Compari som 0.5
0.25 1881 . [drr] 04 | Thesi nveltieh A | 970 ~ 1.0
0.5 : 215 0 04 "28.0 166 [1.04A 2607 o]
0.6 30 152 o oo
0 : 0 um. X Comparison
, 03 03 162 A . T
0.2 490 ' 0.5 0.5 _ 180 A . The invention
. 1.0 1.0 1 220 ° ” '
20 2.0 206 o "
3.0 - 30 147 -] - Comparison
] : 0 90 X Comparison
0.5 0.25 188 A The invention
04 870 1.0 0.5 - 218 o "
20 . 1.0 260 o ”
40 - 2.0 mn o "
5.0 25 220 0 o
6.0 3.0 174 o . Comparison
10.0 5.0 133 o " ’
0 0 - 83 X Comparison
03 0.05 183 A : " .
' 0.5 0.08 196 o The invention
1.2 3000 08 0.136 240 o ”
_ 1.0 0.17 253 °
1.5 . 0.25 263 o “
3.0 0.5 283 o "
6.0 1.0 : 297 o -~
12.0 20 196 o "
15.0 25 156 o "
0 0 a5 X Comparison
0.5 0.025 22 o The invention
- .10 0.05 - 235 o "
4.0 10000 2.0 0.1 230 o ”
5.0 0.25 253 o ”
10.0 0.5 207 o "
15.0 0.75 188 o "
20.0 1.0 186 o ”
0 0 104 X Comparison
05 0.01 163 A ” .
- 1.0 0.02 187 o The invention
10 25000 2.0 0.04 207 o "
5.0 0.1 233 o "
10.0 0.2 258 o ”
15.0 .03 213 o "
- 20.0 04 208 - ”




2.0

2.

5

4. 271° 050" 220 ~ 06.0
37 174 o Conparison 10.0 , 5.0 133 _
0 0 83 . 15X Conpari son0. 3 -0.05 .,
13 [err] 0.5 0.08 196 0 The invention
1.2 3000 0.8 0-136 240 o010 o
0.1 2903 o L. 5 0. 25 203 0 5.0 0. 5 ,
283 -0 " 6.0 rable 1(Conthusd) 297 0 12.0 @f
550 {Ciggﬁjlutionsa’{pﬂgaﬂl.s. 0 2.5 156 o0 U
/\ AJTI LI ~3_\J-TIL G 5 . . J.C?S 222 U
The i ny 6;n£;6+ 1.@,;1;'" ngg%?tgga P - 5NgiSaf. wiv P -43-%0,-,;,, 10000 .
2.0 o 210. 1 ' " 5.0 : 0. " 253 )
10.0 | ™ Jo s%em oo™ | (merfitio) 0. 75 188 | o
20. 0 1.0 1186 0. um. | 0 - Conlparison
104 | o X m,mn#ar ison 40.5 - Oubi'|  -163|- w o
, 1.0 1 O.(®2NaF) 187 N ufhe] i nvention 10 *~ 26000
2.0 ' ®. 04 207 5 - ] uwm. ' 5 0O 071 .
233 o100 02 y4ols) om _-_1.5.y Comp‘afm%
213 0 0]20.0 o cg 4 208 um- b ”
2 - um. | - "
5 = u.m. - *
1000 : . _Comp?ri:on ,
o {0.76% Sodium } 1.0 - u.m. - {test solution
monofluoro- atpH 7.0)
~ phosphate)
Table2
P* -5NalSnF, | Content Content o
of SnF, of P* - 5Na pH VHN
{molar ratio) %) %/
2 272
025 1.2 15 3 263
4 238
5§ | 2
2 288
0.5 12 3.0 3 283
4 258
5 228
2 278
04 20 - 3 260
4 228
.0 s 219
2 | 31
25 308
1.2 6.0 3 297 -
' 35 263
4 236 .
5§ | 198
2 268
2.0 04 4.0 3 27
' 4 226
5 196

¥



A

15 Table 1 (Continted) (Testsol utions at pH3.0) Content Cont ent

Cont ent’ P- [err] of [err] -~ of [err] of “[err]

VEN Stabi'lity (% (ppn) . (molar ratio.) O

. u.m - Conparison Q 9047 1

~ - um T (2% NsF) 27 16 - N u. m _
u.m 0 : - um :

: Q%ﬁrlson o Exam 2- - 1 _ . u. m 2

- _u m -

Conparison o (0.76%: %ﬂ%rﬁ°1ufﬂ}95’5 were prepared by adding 1.2%

(test solution nﬁpofl o]

at pH 7.0) phosptd &° ¥ stagnous fl“orlde&ﬂﬂ%rﬁ glv%mn'bf?ferr]

Ooe) P penéligidtug Yijace, paptanagnesylignfeaddind;
1.2 53. 0 pe_ntac%lcium Phithte to Jafter. mydrdtifioric Il or

sodium_hydroxide aqueous solution was addeﬂ to the
test solutions to adjust the pH thereof.
The test procedure described in Example 1
was repeated to evaluatg the acid resistance of
10 enamel blocks treated with the test solutions.

The results are shown in Table 3.

Table 3
' : Vickegs hardness at
15 Phytate Content solut;on.pH
. _ : (%) 3.0 4.0 5.0
Pentapotassium _ : |
phytate | 5 305 230 183
Pentamagnesium . _'
phytate 1 240 160 120
- .5 | 250 164 | 132
20 | |
Pentacalcium o
phytate ' 1 }66 | 121 70
" s 150 | 127 68
25 ~ As shown in Tables 1 - 3, a specific combina-

tion of stannous fluoride with the phytic acid com-
pound, where the contents 6f stannous fluoride-and

the phytic acid compound a9e—Greﬁ—ta—iei-and-nee—éess_

thaa-n.l%-by;uezgh:,-;eapeetiualyf.and the molar ratio
30 of the phytic acid compound to stannous fluoride ie



2.0 3 260 4 228 1.0

219 2 311 2.5 308 1.2 6.0 . 3 297 3.5 263.

: .. 236 5 198 2 . .268 2.0 1 0.4 4.0 3 o,

A - 226 5 196 16 - Exanplg 2 Test solutions mere pr epar ed by
addi.ng 1. 2% by weight o %dw

pentépotaSS|unhﬁhyﬁgh@~fﬂ§h?§ﬁ§€%e3| ‘ﬁ§ at e _ pentacaIC|un1phytate

to water. HydmoERariiae SNEC hikcli-Cee-a—eroltie Oprtovides | &N Was addgd’
to the test solutions to adjust the pH thereof The test procedure B

descri bed i n Eigmilfdchntadimpyossensht dreviiedcid eesisthnesief ance of 10
enanmel bl ocks treated with the test solutions. The results are shown in
Tabl e 3. Tabl éo®th enamelhasieempaned with the us#ofita single Content
solution pH (% 3.0 4.0 5.0 _

.component, stannous fluoride or the phytic acid
5 compound, or a combination of sodium fluoride and

the phytic acid campound or other prior art oral

compositzons.

10
_ . . ;Even.after the
treated enamel is washed with rﬁhning tap water for
1s 20 houts; the acid resistance p#ovidéd by.the compo-
sition of this inventioh is képt high; This means
that the effect is retained for an extended period of |
time.
Example 3
20 | - - '“ : Dentlfrice
| Insoluble sodium metaphOSphate 40.0 &
Silicic anhydride o . 3.0 %
Propylene glycol : 3.0 %
Glycerin | | : , - 10.0 %
25 Sorbitol - | | 10.0 8
Xanthan gum . | | | 0.5 %
Carboxfmethyl'cellulOSé o . 0.6 %
| SOdium'iauryilsuifatg | 2.0
Flavor | | - 0.5 %
30 Sacéhariﬁ_ 0.1 %



-

‘Pent apot assi um

1 © 240 160 120 ‘phytate 5 : 250° 164 132 20
PentacaIC|un1phytate -1 - 166 121 70 5
50 ~ 127 68 25 As shownqgn Fables 1 - 3, a specifi

conbi na- tion of stannous fluoride wth the phytic acid com pound, whe
the contents of sta

~molar ratio 30 of th fl#oar&{y(% %%ﬁ@ifaﬁﬁggscgmgwkw ﬁ? are

305 230 183 Pent amagnesi um

wWinHin the linits sgq:gt doqgt &fi? Jdresent invention providesga o

significant inprovene he ‘aci d resistance of tooth enanmel as conpared

with the use of a sigyflta SSARED esg.; %annous fluoride or the phytgc acid 5
rum f

conmpound, or a conbination of so

uoride and the phytic aci d conmpound

or other prior art @atexconpositions. 10 Even after the treat cshEiwe® is
washed with running tap water for 15 20 hours, the acid Lf§;;$€m3§‘
provi ded by & he conpo- sition of this invention is kept hig nmeans

‘that the effect

10

15

20

25

- 30

s retained for an extended -period of tine.
Stannous fluoride and péntasodium phytate

were dissolved in some of the water. In order to
prepare a dentifrice, this solution was mixed with
the paste obtained by blending the other ingredi-

ents with the remaining water.

Example 4
Dentifrice
Stannous fluoride ' | 0.41 3
Phytic acid | 2.5 %
| Malonic acid - ' o 0.31 %
.Insoluble sodium metaphosphate o 40.0 %
'Proéylene glycol _ 3.0 ¢
* Glycerin | | 10.0 &
sorbitol o 5.0 %
'Hydfoxyethyl cellulose 1.5 %
Sodium lauryl sulfaﬁe_ N 2.0 %
Flavor | . 0.5 %
‘Saccharin | 0.1 %
Butyl parahydroxybenzoate ‘ - 5'0.01 %
Water - ' Balance

llOO.U %

A-dentifrice was prepared as in Example 3.




Exanpl e 3 20 | Dentifrice Insol uble sodium
nmet aphosphat e 40.0 % Si.licic anhydride |, ) o
ePr opyl ene gl ycol ) 3.0 % dycerin

14 0 25 Sor bi t ol : 10. 0 % Xant han

gt ' - 0.§9%fCarboxynethyl cel I ul ose

0. 6~% Sodi um | auryl sul fate _ 2.0 % Flavor :

0.5 % 30 Exé@gxéasin' T ' 0.1 % 18 =
Butyl parahydroxybenzoate - 0.01 % Stannous fluoride = =
0.4 % Pent asodi um phyt ate Dentifrice 2.5 % Water :

Bal ance 5 : 100. 0% St annous
fluofi de and perCatoiamnpybophosphete di ssolved in sone oLife water. In
order to prepare a dentifrice, this solution was m xed with the paste
obt ai ned by bl erkFrepylere oghegeoingredi - 10 ents with th&e-Qefaini ng

wat er-. - Exanple 4 Dentifrice Stannous fluoride . 0.41
% Phyti dacid Glycerin 2.5 %15 Mal 398 &id
0.31 % . |
- Sorbitol : 5.0 %
Guar gum . = : - : 0.5 %
Carrageenan ' - 0.5 %
Sodium lauryl sulfate I 1.0 %
10 Saccharose monolaurate ' 1.5 %
‘Flavor 0.5 %
Saccharin : o | 0.1 ¢
Butyl parahydroxybenzoate o - 0.01 %
Stannous fluoride | 7 | 0.2 %
15 Sodium fluoride . 0dls
Pentasodium phytate o _ 1.0 8
- Water : . - Balance
| 100.0 ¢

A dentifrice was prepared as in Example 3.

20 Example 6

. Dentifrice

Silicic anhydride |  25.0 %
Propylene glycol ' - 3.0 %
Glycerin h : 8.0 %

25 Sorbitol 12.0 §
- Hydroxyethyl cellulose ' 3;0 %
‘Sodium lauryl sulfate I 1.5 %

Flavor | : o 0.5 %

Saccharin . 0.2%

30 'Butyl parahydroxybenzoate _ 0.01 &



-

I*nsol ubl e sodlun1netaphosphate 40.0 % Propyl ene gl yc

30%Glycer|n 10.0 % Sor bi t ol

5.0 % 20 FNdroxyethyI cel  ul ose : 1.5 % Sodi uryl =<

surf at e 2.0 % Fl avor : 7

0.5 % Saccharin _ - 0.1 % Butyl ' L

par ahydr oxybenzoat e ' 0.01 % 25 Water )

Balance 100. 0 % A deStannous Hbgopideared as in Exanple 3. 30 0.419% -
Exampl e 5 Dentifrice_ Cal ci um pyrophosphate . 40:0 %

Propyl ene gl ycol Pentapotasslum phytate 3.0 %5 - GdyceReh %

10.0 % Sor bi t ol 5.0 % Guar gum

0.5 % Carrageenan Water | 0.5 WbsodiungﬂﬁﬂﬂgE

sul fate - ' 1.0 % 10 Sacchar ose nonol agpabes

1.5 % Fl avor ' ~ 0.5 % Saccharin:

0.1 96EMtyI Qarahydroxybemz&eﬁe;frlce was preparedq. Q& ¥n Example 3.

Exéggle 7
| _ Dentifrice
Inéoluble.sodium metaphosphate 40.0 %
Propylene glycol 3.0 %
10 ~ Glycerin - 4.0 %
Sorbitol _ 12.0 %
Xanthan gum 1.2 %
Sodium lauryl sulfate | 2.0 %
Flavor ' . _ 6.5 t
iS Saccharin ) : E 6.1 &
Butyl parahydroxybenzéate I  0,¢1 %
Stannous'fluoridg - - 0.4 %
_Trimagnésimm phytate 3.5 &
Water ' | |  Balance
20 ' 100.0 ¢

A dentifrice was prepared as in Example 3.
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A dentifrice fyas Jpreparjed as in Exanpl e3. Exanple 7 Dentifrice In

Bal ance 100.0 % A dentifrice was prepared as in Exanple 3. 20

sodi um et aph¢sphate
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De

gl
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A Y

Xant han gum - : 1.2 % Sodi um | auryl sul f &t ,

2.0 %Flavor . 0.5 % 15 Saccharin
O\}:WbBupyl par ahydroxybenzoat e - 0.01 % Stannous fluoride~
04 9% Tri'nagnesi um phyt at e - 22 . 35 %\Water o

Bal ance 100.0 % 20 A dentifrice was prepared as in Exanple 3. 2i [err]
22. Stannous fluoride and gadnduls WS dnl pgifiridte Wdd tdi ol er .
To:prepare a topical paste, this solution was mixed with the solution -
obti ned by di ssoled g (Ste parts Wi watey cdimiprdpard d)atfdcfsid'al pasdtapter.
Exanpl e 15 Topi cal solution for dental use Stannous fluoride

1.2 % Pent asodi umthiiyg scdution was mixed witls helGolution dbtwiried

0. 5% Sacchari n. 0.2 % Et hano
10.0 % by dissolving the remaining ingredients in 50 parts
5 of water.
Example 15

Topical solution for dental use

Stannous fluoride 1.2 %
Pentasodium phytate . 6.3 %
- 10 Flavér 0.5 &
Saccharih. - . 0.2 %
Ethanol _ | | . 10.0 %
Water - _ ~ _Balance
100.0 %
‘15 A topical solution for dental use was pre-

pared by adding the above ingredients to water.

Example 16

Topical solution for dental use

Stannous fluoride  .1,2_%
20 | Pentasodium phytate | 4.5 %
Trisodiﬁm citrate 5ihydrate 0;5 $

Flavor i _ o _ : 0;5 L]
Saccharin - | 0.2 %
Ethanol . _. 0.0 %

25 - Water - N Balance
' ' 100.0 ¢

A topical solution was prepared as in Exam-

.pie 15.

Exq@ple 17

30 _ Desensitizer (liquid)




Vater Bal ance 100.0 % 15 " ' Atopica
|on for dental use was pre- pared by adding the above i ngredi ents to

“Exanpl e 16 Topical solution for dental use Stannous fluoride | g);_
20 ~ Pent asodi um phyt at e 4.5 % Tri sodi um
. te dihydrate 0.5 % Fl avor23 | 0.5 %
: Saccharin 0.2 % Et hanol
: 10.0% 25 - Bal gpce 100 0 %A o
: topi cal sol ution mas %?gﬁgpgdf&?OF&dﬁkan} pl e 15. Exanp 3? 0'4 o -
. Desensitizer (liquid tagﬁ " | uori de . 0
. Pent asodi um phytate ben d Eﬂf%a : @6Flavor 3.0 % I
- 0.5 % Saccharin 0.1 1 thano
- 10.0 % Water . Flavor Bal ance 100. Oq%gi {;ol ution was.
prepared as in Exanpgecégargnanple 18 10 0.5\ ty sealer
(I'iquid) _ _ _ _ - _ :
5 Ethanol 10.0 &
Water | Balance
' ' ' 100.0 %

A solution was prepared as in Example 15.

Example 18

10 Cavity sealer (liquid)
Stannous fluoride h 1.2 %
' pentasodium phytate 6.0 %
‘Flavor | o 0.25 %
-Saccharin' _ | _ 0.05 %
15  Ethanol. | . 10.0%
| | Water - Balance.

100.0 %

A_soiution was prepared as in Example 15.

~ Example 19
20 ' | : Prqphylactlc pasté

Stannous fluoride : _ | 1.2 %

 Pentasodium phytate | | 6.0 &
Propylene glycol - 3.0%

‘Glycerin o | . 110.0 %

25 - sorbitol - | N 10.0 ¢

| Guar gum : _ ' 2.0 %

| zirconium silicate - 50.0 %

Sodium lauryl sulfate N 1;0.%

Flavor - - : 0.5 %

3

30 - Saccharin = = - 0.1



R

St-annous fluoride ° 1.2 % Pent asodi um phyt ate

6.0 % Fl avor . : 0. 25 9% Saccharin 2
. 05% 15 - ° Et hanol 10.0 % Wat er

Ba ance 100.0 % A sol ution was prepared as 241-Exanp|e 15. Exanple 19 RO

Prophyl acti c paste Stannous fluoride 1.2 % Pent asodiam

Gycer in pufy? AERPEGIRGAISe o pppry 07

1070 % Guar gum 2.0 % Zirconiu ate

50.0 % Sodi um | auryl suvf? ate 1.0 % Fl avor géﬂ%g

0.5 % 30 ' Sacchari'n ' _ 0.10060 %24 Butyl
par ahydr oxybenzoate - 0.01 % Wat er

Bal ance 100.0 % A paste wed %%%r%ﬁ@%ﬁ%nﬁ?é% E?:amplEx&rrpl e 20
Di si ntegratable tablet Stannous fluoride 0 ng Phytic
acid . 5 Example 20 20 ny I

Disintegratable tabletd

Stannous fluoride | 4.0 mg
Phytic acid ' 20 .mg
Flavor 10 mg
10 - Saccharin | 1 mg
Corn starch : 1 g

The above ingredients were mixed and press-

ed into a tablet by a usual method.

Exegple 21
L ~ oral band

Stannous fluoride ' - 300 \mg

Pentasodium phytate - 1.5 g

Sodium carboxymethyl cellulose 0.5 g

Polyvinyl alcohol 0.5 ¢

| 20' | Hydroxypropyl oelldlose 9.0 g
| Polyethylene glycol.4000 . 1.0 g
FleVOr | 0.05 g

| The above ingredients were dissolved in water
to obtain a solution ﬁeighing 100 g. The solution

25 was freeze dried eb remove the water and formed into
a film which is ready for use as an oral band. When
applied to teeth, the band becomes tacky due to |
absorption of water in saliva and firmly adheres to
.the tooth surface.

30



Fl avor 10 ng 10 Saccharin

1 Cbrn starch ’ 1 ° g The above ingredients
mere ed and press- ed into,a tablet by a usual nethod. Exanplé 21 15
crab St annous fluoride 300 ng Pentasodi um phytate
1.5 g S o|un1carboxynethyl cellul ose . 25 .0.54¢ PonV|nyI al cohol

0.5 Hydr oxypropyl cell ul ose 0 g Pol yet hyl ene
egcoI 4000 1.0 g Flavor =~ °~ 0. 05 gkjé

The above |ngred|ents were dissolved in water to obtain a sol ution weighi i§

100 g. The soluti 2% Yag Treeze dried ro renov d forned
into a filmwhich if ready {0k use as af onal barf. Whéd ap IZed to teeth,
the band becones tacky|dte {& absorpti gl of wat er®i nsalf va flirmy
adheres to the tooth surface. 30 20 - [err] - ?6 Exa plel3?
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Mout hwash (tabl et)® Stannous fl uoride 0.2 g Pentapot assi um

phyt at e 1.0 g 5 * Fl avor : .
3L% g Saccharin o 0.05 g Mannitol o
0.9 Sodi um car boxynet hyl cel | ul ose - 0.05 g Water AR
smal l. amount 10 The above ingredients were m xed and pre ég%?
into a tablet by a usual nethod. On use, thetablet is dissolved inll

of . water andthe mouth’'is washed therewith for 30 - 60 seconds. Exanp 33

15~ Examplebd2hwash (tablet) Stannous fluoride
0.08 g Phytic acid _ 0.4 g Fl avor ’
0.2 g Saccharin Mouthwash ((tablet)o - @Qum arabic
2.0 g Corn starch _ . 0.5 g Water '
smal | ampbunt The abov&tangyeug £luoride ni xed and press- &R i%to a tablet:
by a usual nethod. on use, the 25 tablet is dissolveq.in 100 m of
wat er and the nouth | PeR&aped phytase 30 - 60 secomtd 9 27 -
CLAI MS: 1. Ag oral conposition for caries prophylaxis ccwH fwising st annous
fluoride and?a phyti c*2&@¥conpound ' -4 g -

Saccharin 0.05 g

Mannitol | : 2.0 g

Sodium carboxymethyl cellulose 0.05 g

Water E small amount

10 - The above ingredients were mixed and press-

ed into a tablet by a usual method. On use, the
" tablet is dissolved in 100 mi of water and the mouth

is washed therewith for 30 ~ 60 seconds.

Example 33
15 Mouthwash (tablet) _
-Stannous fluoride 0.08 g
Phytic acid - | | -0.4 g .
Flavor 0.2 g
' saccharin 0.05g
20 " Gum arabic , | 2.0 g
| - Corn starch ' _ '_ 0.5 ¢g |
Water . : , - émail amount

The above ingredients were mixed and press-
ed into a tablet by a_usual method. On use, the
25: tablet is dissolved in 100 ml of water and the mouth

is washed therewith for 30 - 60 seconds.



sel gcted from phytic acid, salts of phytic acid and phytin, the content of
-stannous fluoride being 0.1 to 5, 4% by wei ght of tThe total—anount—ef the

$}i’J on, the content of the phytic acid conmpound being 0.5 to 2096by ",
f the total amount of the conposition, the ,mmrmu'"ﬂmw i
Iﬁb aci d conmpound to stannous fluoride being in 0.02:1 -~

to‘? 5:1 10 and the conposition being acidie. 2. An “or &l Eonp osﬁtlon
according to claim1 wherein the content -of the phytic aC|d conmpound i s 0:§F
to 10% by GeAEME of the total anount of the conposition, and the nolar =
ratio of the phytic acid conpound to stannous 15 quorlde is in the range
of from0.025:1-t8n20%3al cHmMPRFINRN pos?Tien aEEBPMiﬁélﬁocémalnll or
claim2 wherein the phytic agid co ound is selected from phytic acid and

al kali met Brisépﬁaﬁtﬁé‘"éé’rst F e dQRn n‘i‘m‘i’\li’%ﬁ’r%a??%dof:%ﬁﬁt“i"@ acid. 20
4. A | t t d |

wher ei n t hEeLs "ES%'Q. £ ?'(rs"ﬂ’af? rtg-cp%%i?d 21806 & WATERESEoNpaeR: o
accor di ng tR ﬁqi)a' M 4o WIGNEIL tde ¢ ParWQé&é'Pf f‘% pgglgf ﬁ §042 O 28

6. An oral® osit |on accordi ng t any one of ceai ng clains,

aier ei gy PhY! bEa2Rid COHUIKL I sﬂ&%@dofreﬂ;pbx&gﬁ?%ggn,Sod' um

phyt ate; potassium tate,l1thiumphytate, nmagnesi um calcium5

grgit%tg pmefglelega@dnamwtm B L€ adtd AMoRpShin8OHRAL! b0B agcording to

20% by weight of the total amount of the compositlon,

‘the molar ratio of the phytic'acid compound to stanhohs
fluoride being in the range of from .0.02:1 to 2.5:1
10 and the composition being acidic. |
2. An oral codposition according to claim 1 wherein
the contént of the pp&tic acid-cpmpodnd is 0.5 to 10%
by weight'of the total amount of the composition, and
the molar ratio of the phytic acid compound to stannous
15 fluoride is in the range of from 0.025:1 to 2.5:1.
3. An orai composition according to claim 1 or claim 2
1wherein the phyfié acid compohnd_is seiected from phytic
acid and alkali metal, alkaline earth metal and ammoniunm
salts of phytic acid. | |
20 4, An oral composition according to anfone of the
preceding claims, wherein the composition haé-a pH of
2 to 6. | |
5. An oral composition according'to claim 4, wherein

the composition has a pH of 2 to 5.5.



the coptent of “stannous fluoride is 0.3 to 4% by V\B'm total-
of. t he conposition, and the pH of t'he conposition is 2 to

Apy one of the oral ‘conpositions exenpl |f|ed mnﬁ ,"Ulmwﬁlu’man th
ncluded for conparison purposes only. The t catio
been(F producoed by photocopyi ng the applicants oxri gi ‘hal® t ypescri pt.

may cohtain a few amendments which are difficult to read. .The original
tywoescri pt containing these anmendnents nay 28e-i nspected on the preni ses of

thePatent Ofice

10

6. An oral gomposition according to an& one of the
preceding claims, wherein the phytic acid compound is
selected from phytic.aéid, sbdium phytate, potassium
phytate,lithium phytate, magnesium phytate, calcium
phytate, phytin and ammonium phytate. |

7. An oral composition according to claim 2, wherein
the content of sfénnous fluoride is 0.3 to 4% by weight
of the total “amount of the composition, and the pH of
the composition is 2 to 5.5.

8.'Any one of the oral compositions exemplified-

herein, other than those includéd for comparison purposes

only.

The text of the specification has been reproduced by photocowl.ns the applicants original

. It contain a few amendmenta .which are difficult to read. The original
m::::ii:: cmtdn:.:,s these anendlmta nay be inspected on the premises of the Patent Office
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