.- ORAL COMPOSI TI ON oS am

FI ELD OF THE | NVENTI ON The present invention relates to a
corrposition for oral cavities. More partjcularly, it relates to=an oral
conposition having bactericidal activity to eI i mnate m croorgani sns in

oral cavities, thereby exhibiti ng(ﬁg%@cﬁ\@{; cont rolling effect.
BACKGROUND OF THE | NVENTI ON OI S we known t hat

organosi |l icon-type quaternary ammoni umsalts i rrm)bl lized on
wat er-insoluble solid carriers (hereinafter referred to as

organosilicon-type i mobi- i z&@ﬁgﬁm&%&&& anti bacteri al
activity. The bactericides of t ed as antibacteri al
agents for fiber tregatnent, .as t r eat ment ? as anti bacteri al
agents to be incorp P@ae‘}‘mvﬁnﬁb‘?%@[zﬁ“’éswE‘§8’é’p°%t“8‘ org;g gaVIEERO M8 987, JP- A
196810/ 1991 and JP-B-019860/1977). The plication of organosilicon-type

i nmobi | | zed PEEERlaRY.d§ iglates “hé_‘%mﬁb@‘%m"ﬁ V%Paa%@&‘i‘] b?twwé%ﬁi‘mwa‘@he field
of oral hygiene. In the field of oral hygiene, it is well
known t hat suHoeIeERisRaIn Ak @vities theely expikities siwelend Re-aoREbiERiREs such
as cetyl pyridiniumchloride or benzethonium chloride can be stably bl ended
into dentifrice (see, e.g., JP-A 85310/1986 and USP No. 5,035,880). There
i's, however, no disclosure of water-insoluble inmobilized bactericides in

any literature of this fiel BACKGROUND OF Nor ganosi | i con-type

| obi | i zed bactericides have a cationic character to react with any
ani oni ¢ i ngredi ent, Itdsiskli&sown thatoigagosiipenity prquatentarg krviomgim sajts immobki ch
is usually used in conventional oral compositions, thereby causing a
signifi- clind slewsteaiBolubletsbkid cardedsi(haeinsfitdr adfeaed towds oyganbsilitdnenype immobi-
organosilicon-type i mobilized

lized bactericides) have antibacterjal activity. The bactericides of this type have been used

as antibacterial agents for fiber treatment, as water treatment agents or as antibacterial

agents to be incorporated into plastics (see, e.g., JP-A 177284/1987, JP-A 196810/1991

and JP-B 019860/1977). The application of organosilicon-type immobilized bactericides -

has not yet, however, been proposed in the field of oral hygiene. -

In the field of oral hygiene, it is well known that conventional water-soluble
quaternary ammonium compounds such as cetylpyridinium chloride or benzethonium
chloride can be stably blended into dentifrice (see, e.g., JP-A 85310/1986 and USP No.
5,035,880). There is, however, no disclosure of water-insoluble immobilized bactericides
in any literature of this field.

In general, organosilicon-type immobilized bactericides have a cationic
character to react with any anionic ingredient, such as a foaming agent or a thickening
agent, which is usually used in conventional oral compositions, thereby causing a signifi-
cant decrease in their antibacterial activity. Further, organosilicon-type immobilized

bactericides in particulate form have a tendency to aggregate in an aqueous system, so that

these particles can hardly be dispersed, thereby making it difficult to attain uniform
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2 blending of these bactericides into an aqueous oral comnposition. :

Ther ef or e,  WRARIAMDLS 1R BAABHUAR ' MRRuLIIRRR b BOSRAE! PhdEoRE whin HF 0 1 1
an aqueous system it is necessary to " devise SO nmeans ftor stabilization
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result, they have found that water-insoluble inmobilized bactericides of
the organosilicon type can be satisfactorily utilized for oral
conpositions. They have also of organosilicon-type
i mobi | i zed bactericides in af-agHess ; car-zet r emar kably i nproved
by blending with a rticular stabilizing agent and a particular _
t hi ckeni ng agent, am‘d% ¥ Grpmsiacesoiiie peeseniiaveators hvedneasily studiediton of
a particular alcohol, thergby conpleting the present invention.
Thus, the pPEYE AN HISOMPSRLPR SRMPIESNSIN Gganosiicomtigietmmebine bacserividesin
organosi li con-type quaternary amoni um salt inmobilized on a
wat er - i nsol §1bls femri 4s theqeyuliethey havesfennd that water-tnsoloblelimeobilirsil baaserididesan
aqueous system according to the present invention conprises an
or ganosi | i c&htheyppeangsitie@r ae ganchersatisfactoskyl utilizerhivb btal zepaositians. They have
wat er-i nsol ubl e solid carrier in conbination with at |east one surfactant
sel ect ed fr elsp feund thatsheeftotssif stgangsilifonpype mxyetilizddeeterioldgoxyanragpadue ne
bl ock copol yners and al kylol - am des as a stabilizing-agent; at |east one
t hi ckeni ng agptan caebermadkablydmprdved Gy blendingovii Sparicn]@f stabiifiifiigent dekeni ng
agents and cationic thickening agents; and optionally at .

particular thickening agent, and these effects can be further improved by addition of a

particular alcohol, thereby completing the present invention.

Thus, the present invention provides an oral composition comprising an
organosilicon-type quaternary ammonium salt immobilized on a water-insoluble solid
carrier. In particular, an oral composition in an aqueous system according 1o the present
invention comprises an organosilicon-type quaternary ammonium salt immobilized on a
water-insoluble solid carrier in combination with at least one surfactant selected from the
group consisting of polyoxyethylene-polyoxypropylene block copolymers and alkqul-
amides as a stabilizing agent; at least one thickening agent selected from the group )
consisting of nonionic thickening agents and cationic thickening agents; and optionally at
least one alcohol selected from the group consisting of ethanol, propanol and isopropanol
as a dispersing agent. . The oral composition of the present invention can exhibit excellent
plaque-controlling effect not only by attaining effective bactericidal action and elimination

of microorganisms in oral cavities but also by preventing accumulation and calcification of

their products.



| east one al cohol selected fromthe group consisting of ethanol, propanol
and i sopropanol as a dispersing agent. The oral conposition of the present
i nvention can exhibit excellent plaque-cgitrolling effect not only by
attaining effective bactericidal action and elimnation of mcroorgani'sns

in oral cavities but al SORYARUEYPHICHPIRONTE ik IVERFIBN o1 f1 cat i on. of

their products.
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Rl err] N+R] er?ﬁ |°§fr€fr]r&‘f 8’?@??0 tc@prtypeq aternary ammoniuny salt used in the pressnt
wherein X is, a hydr.ol roup su s hal o al koxy or acyl; Yis
chl orine or mB? nﬁga&ﬂﬂgwwgé:og}pgu@qi@ég ‘?f"ﬂ%oval ent aliphatic

hydr ocarbon groups having 1 to 22 carbon atons, with particularly
preferred being the case where two of three R[err] s are both nethyl and
the other R err] is alkyl having 8 to 22 carbon atons; Rerr] is a divalent
hydr ocar bon group, RA‘;INT*R?S[R?HQG;[ ar¥Yy preferred R2 be| ngDhal kyl ene having 2
to 4 carbon atons or a group of the formula: )

-CH err]CHerr]CHerr]NHCH err]CH err]-; Rerr] is | ower alkyl such as

met hyl, phenyl or a group of the formula: CF3CH2CH2-; n is an integer of O
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carbon atoms, with particularly preferred being the case where two of three R1's are both

methy] and the other R! is alkyl having 8 to 22 carbon atoms; R2 is a divalent hydrocarbon
group, with particularly pref.erred R2 being alkylene having 2 to 4 carbon atoms or a group
of the formula: -CH,CH,CH,NHCH,CH,-; R3 is lower alkyl such as methyl, phenyl or
a group of the formula: CF3CH,CH,-; n is an integer of 0 which is preferred, 1 or 2..
This comi)ound is usually available as an alcoholic solution from various commercial
sources.

Preferred are the organosilicon-type quaternary ammonium salts of the general

formula;

CH,

R* — N®(CH,);Si{(OCH;); - CI® (In

CH,

wherein R* is alkyl having 8 to 22 carbon atoms.
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formula: [err] (rr) wherein R err] is alkyl having 8 to
22 carbon atons. 4

The water-insoluble solid carrier for inmmpilization of an

organosi l i con-type quaternary anmoni um sal t rray be nmade of either

al ith ot heti ¢
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oxi de; metal carbonates, such as cal cium carbonate and magnesi um car bonat e;
metal hydr ogBXEHe SRl C8les dRsfalearbonpies. nstH plpyates m‘bhﬂ?ﬁﬁ@ﬁ@os@ﬁeﬁc eous
materials such as glass, silica, diatomaceous earth, quartz powder, mca,
zeolite, al ufiiFRANS SHatsrials eell%smﬁi#emlwﬁ%mwgﬁlasnesatl%am%gﬂﬁesrrafmed|are| cate
and zirconiumsilicate; reS| ns and plastics such as pol yester, polyam de,
cel | ul ose acEeEssuch azirem, alyspinys; Sapepeandmitkel sl epiges pmwtdpymem;deepoxy
resins, phenol resins, silicone resins and polycarbonate resins;

cel | ul osi ¢ naluginzazinc ouigh, MEZnRGV, OXdds, irom ozide; hetalenarbomats sottmreaivatar al
organi ¢ substances such as cell ul ose powder. ~ The

or ganosi | i cosarbynate apdanegnesivy carhooateumetsbiyidraganphosphatescinich ag exdciom Hydrogen-
wat er-i nsol uble solid carrier as descri bed above by any conventional nethod
t 0 gbt ai n anphosphate; siliceous materials such as glass, silica, diatomaceous earth, quartz powder,

mica, zeolite, aluminum silicate, aluminum calcium silicate, magnesium silicate and
zirconium silicate; resins and plastics such as p'olye:ster, polyamide, cellulose acetate,
rayon, polystyrene, polyethylene; polyprop¥ylene, epoxy resins, phenol resins, silicone
resins and polycarbonate resins; cellulosic materials such as wood, cotton and linen; and
other natural organic substances such as cellulose powder.

The organosilicon-type quaternary ammonium salt can be immobilized on a |
water-insoluble solid carrier as described above by any conventional method to obtain an
organosilicon-type immobilized bactericide. For example, a solution of the organosilicon-
type quaternary ammonium salt is applied to the water-insoluble solid carrier by immersion
or spraying, followed by drying or heating, thereby attéining the desired immobilization.
Preferably, the water-insoluble solid can*iér is coated with an aqueéus or organic solvent
solution of the organosilicon-type quaternary ammonium salt. Such a treatment solution
can readily be prepared by adding the corresponding hydrolyzable silane to water or an
organic solvent such as methanol, ethanol or hexane. The concentration of the organo-
silicon-type quaternary ammonium salt in the treatment solution is preferably in the range
of 0.1% to 10% by weight, because satisfactory results can be obtained. When the coated

surface of the water-insoluble solid carrier is air-dried or heated, the coating of the



organosilicon-type imobilized bactericide. For exanple, a solution of the
organosilicon- type quaternary ammoniumsalt is applied to the

wat er -insoluble solid carrier by inmersiog or spraying, followed by drying
or heating, thereby attaining the desired i mmobilization. Preferably,:the
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treatment solutio r eadi | e by addi ng t rr di ng
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range of 0.1%tq 10% by weight, because satisfactory results can be
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air-dried or heated, the coating of th

5 organosi | $1@B9Lq09€f@3%ﬂ9§tcé@}§!? SHch #Wﬁteﬁ aska added tq HiesBRimentwlwionfarthe
surface of the solid carrier. If the solid carrier thus treated is heated
at a tenper apwipesesf eaBeing I€ silanal@ofdensitdnf properiesie faim improvakhontings obat i ng
of the organosilicon-type quaternary anmoniumsalt is nore tightly

i mobi | i zed baralited sompawds.of the solid carrier.. Wien desired, a
conventional silanol condensation catal yst such as water can be added to
the treatment sol utiThe drarcotpesitipniofthe preséntémization mgy chietainianangnosilicon-
condensation properties to forminproved bondings of the related
conpounds. type immobilized beherioidalt amamesit bf 0.800% tb e%Byeseight, pRRRMY 0N %y
contain an organosilicon- type imobilized bactericide at an anount of

0. 001% t 0o 50209 Weieight, bied oatiaoisl Greidht of Be 20UpSNHiNE | Whtn tHRASRANOReBE
total weight of the conposition. Wen the amount thereof is |ess than

0.001% by Wejs g3k thafi @fci % Wm@h@&ﬁﬁ&ﬁﬁﬂhﬁ:%&ééﬁ@n@éﬁrhﬁﬁn@ﬁ Egcdiscamapnet be
attai ned. Wien the ampunt thereof is greater-than 50% by wei ght, the

charact eri stiafmed! WHS the amount thereof is greater than 50% by weight, the characteristics of the.

composition will become unstable.

The oral composition in an aqueous system (i.e., aqueous oral composition)
according to the present invention may preferably contain at least one surfactant selected
from the group consisting of polyoxyethylene-polyoxypropylene block copolymers and
alkylolamides.

The polyoxyethylene—polyoxypropy’iene'block cbpolymers are conventional
nonionic surfactants which are commercially available, for example, under the trade name

* "PLURONIC" from BASF Corporation in U.S.A.

The surfactants of this type are chemically defined by the percent by weight
(wt%) of polyoxypropylene hydrophobic moieties and the percent by weight (wi1%) of
polyoxyethylene hydrophilic moieties, based on the total molecular weight. Preferred are
those which the molecular weight of the hydropﬁobic groups {polyoxypropylene} is 1400
10 4000 and the ratio of the hydrophilic groups (polyoxyethylene) in the total molecular

weight is in the range of 30% to 80% by weight.



conposition wll become unstable. The oral conposition in an
aqueous system (i.e., aqueous oral conposition) according to the present
invention may preferably contain at |east gone surfactant selected fromthe
group consi sting of pol yoxyethyl ene-pol yoxypropyl ene bl ock copol yners and
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hydrophi lic ,mieties..based on the total nolecular weight. Preferred are
t hose which lfzﬁ%g?‘%ff%cédﬁ ar wei ght of the hydrophobic groups
(pol yoxypropyl ene) i5 1400 to 4000 and the ratio, of the hydr i lic groups
(pol yoxyet hyl ene) i r;ﬁ}et%’%foé?% y%?‘@%@?%”%‘?”ﬁh’k*@?ﬂy‘[“ ] glegqle %to
80% by wei ght . ) . 6
I'n the aquedtdmaugt oLORpELP LG bLeighs Prifarblyi0.] %y APTedyy, Weight, based on the
pol yoxyet hyl ene- ,Eoltyoxy‘grgopyl_ene bl ock copol yner not only acts as_an
excel | ent supPRhweight ofifhie cCampestigny nWhen theameunt therapt i Jass thand. Q% by sreighti sm
elimnation effects of the organosilicon-type i mobi- |ized bactericide.
The pol yoxysiHigiea sufasepesyanitasisicaneot be gtainet f¥hsmibe amaynisherpdfdngiedtent  an
amount of 0.01%to 14% by weight, preferably 0.1%to 10% by wei ght, based .
on the t ot dhannt%hy weightrgelasionpydl iocturrand iseosity vall deonmet too hégheuider ghel ess
than 0.01% by wei ght, sufficient surface-active effects cannot be
attai ned. Weeexistheceanfauhickerieg ageht, itterghyentkéng it frpossibié%o bptanesagéfactogel at i on
wi |l occur and viscosity will becone too high under the

characteristics as an oral composition,

The alkylolamides used in the present invention are conventional nonionic

surfactants of the general formula:

CH,CH,0H R3CON-CH,CH,OH
R’CON or |

CH,CH,0H H

(1D avy

wherein R> is alky! having 8 to 24 carbon atoms. Exami:les of the alkylolamide are lauric
acid monoethanolamide, lauric acid diethanolamide, coconut oil fatty acid monoethanol-
amide and coconut oil fatty acid diethanolamide. The alkylolamide is commgrcially
available, for example, under the trade name "TOHOL" from Toho Kagaku Kogyo, Co.,
Ltd.

In the aqueous oral cémposition of the present invention, the alkylolamide not
only acts as an excellent surfactant but also significantly improves the microorganism

elimination effects of the organosilicon-type immobilized bactericide.
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coexi stence of a thickening agent, thereby making it inpossible to obtain
sati sfactory characteristics as an oral conposition. The

. al kyl ol ami des used in the present inventioh are conventional nonionic
surfactants of the general fornula: [err]

(rer) The alkylolamide frlay)be blentiad #tian afpentrdf 0.0 18 ky30% ay |thg}8 to
24 carbon atons. Exanples of the alkylolamde are lauric acid

monoet hanol apfefiably 8UY fo BP% By tieddHi o the 1ot810eeiShttofahd chrapdsitionc iWhen
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organosilicon-type immobilized bactericide.

Examples of the nonionic thickening agent are hydroxyethyl cellulose, methyl
cellulose, hydroxymethyl cellulose, hydroxypropylmethyl cellulose and water-soluble
cellulose ethers (e.g., those derived from hydroxyethyl cellulose, hydroxypropylmethyl
cellulose, methyl cellulose or hydroxypropy! cellulose) which are hydrophobically
modified with hydrocarbon groups having 8 to 24 carbon atoms. Exa;nples of the cationic
thickening agent are cationically-modified hydroxyethyl cellulose such as hydroxyethyl
cellulose with 3-chloro-2-hydroxypropyltrimethylammonium chloride added thereto, and
cationically-modified guar gum. These thickening agents can be used alone or in combina- ’
tion. The amount of thickening agent to be used is usually in the range of 0.01% to 20%
by weight, based on the total weight of the composition.

The aqueous ora; composition of the prese.ht invention may preferably contain
at least one alcohol selected from the group consisting of ethanol, propanol and isopro-
panol. When such an alcohol is blended in thé composition, the alcohol not only acts as a
dispersing agent for preventing the aggregation of the organosilicon-type immobilized
bactericide particles but also significantly improves the microorganism elimination effects

of the organosilicon-type immobilized bactericide.



at | east one thickening agent selected fromthe group consisting of

noni oni ¢ or cationic thickening agents, which will not reduce the
m croorgani smelinmination effects of the 8organosilicon-type inmobilized
bacteri ci de. Exanpl es of the nonionic thickening agent are
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The anount SPnigREGRE Rnicgicsurfactarss, polishingpgspts, flayoringagsgs: @nc&emea 8881%S: 60% by
wei ght, preferably 0.1%to 30% by weight, based on the total weight of the
conposi t i onVisco@yrPuilders snsaigners and pther &n@netmccag%tbymm@m blerdedfiptgitient

di spersing effects cannot be attained. \Wen the amount is greater than 60%
by wei ght, chmpasiern isougiasthesiifegis®f dietgresent invention will not be deteriorated.

In case of dentifrice, calcium secondary phosphate dihydrate and anhydrate,
calcium primary phosphate, calcium tertiary phosphate, calcium carbonate, calcium ﬁyro—
phosphate, aluminum hydroxide, alumina, silicic acid anhydride, silica gel, aluminum
silicate, insoluble sodium metaphosphate, magnesium tertiary phosphate, magnesium
carbonate, calcium sulfate, polymethyl methacrylate, bentonite, zirconium silicate and
synthetic resins can be blended into the composition alone or in combination. The amount
of ingredient to be used is usually in the range of 5.0% to 90% by weight, based on the
total Weight of the composition. Particularly, in case of toothpaste, the amount thereof is
in the range of 5% to 60% by weight, based on the total weight of the composition.

Examples of the nonionic surfactant are sucrose fatty acid esters, polyoxy-
ethylene sorbitan fatty acid esters such as polyoxyethylene sorbitan monolaurate and
polyoxyethylene sorbitan monostearate, polyoxyethylene hardened castor oil, polyoxy-
ethylene fatty acid esters, fatty acid monoglycerides, polyoxyethylene higher alcohol ethers

and polyoxyethylene polyoxypropylene fatty acid esters.



stability will be caused, such as |iquid separation. The oral
conposition of the present invention nay be fornmulated into a conventi onal
preparation such as toot hpowder, toothpaste, toothwash, dermatol ogic pasta,
nmout h washes, gargles, chewing gumand créam by any conventiorial method.
Depending wupon:its _desired appljcation such as dentifrice and preparation
for gingival nassag&xamplsspbieanignis wrfagantarswakasalabie saltspflhigher algylagent s,
flavoring agents, thickening agents, viscosity builders, sweeteners and
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case of tootanpisheeysed ireusanibyint the tenge of 0i03 % tor20ThBy waizhie padfe AYMOBAYe by

wei ght, based on the total weight of the composition. : Exanpl es
of the noni dBfcbysweifh based onnle ot weidt bitht Yompositi@st ers, pol yoxy-

ethyl ene sorbitan fatty acid esters such as pol yoxyet hyl ene sorbitan

nonol aur at e and poExﬁﬁ?l&i dfthe feckeaingiaoan APRAal8edavRALYPXYSkin ene
har dened castor oil, polyoxy- ethylene fatty acid esters, fatty acid

monogl ycer i daBoxyRiiQxyIRlo! 88RaRks 8RSkt RO iR 4 S5Bum AR Y s¥sEhy | ene

pol yoxypropyl ene fatty acid esters.

gf i gher 51%3?1 AENARE e Q8rs OurhdGicR RS At ihartind, 3GE AR AL WRLSR iR 4Bhe salts
gum and carrageenan; synthetic thickening agents such as polyvinyl alcohol, sodium
polyacrylate, carboxyvinyl polymers and polyvinyl pyrrolidone; and inorganic thickening
agents such as silica gel, aluminum silica gel, bee gum and Laponite. These thickening
agents can be used alone or in combination. The amount of thickening agent to be used is
usually in the range of 0.3% to 5% by weight, based on the total weight of the
composition. |

Examples of the viscosity builder are sorbit, glycerin, ethylene glycol,

propylene glycol, 1,3-butylene glycol, polyethylene glycol, polypropylene glycol, xylitol,
maltitol and lactitol. These viscosity builders may be used alone or in combination. The
amount of viscosity builder to be used is usually in the range of 5% to 70% by weight,

based on the total weight of the composition.

Examples of the flavoring agent are menthol carboxylic acid, anethole,

eugenol, methyl salicylate, limonene, cymene, n-decyl alcohol, citronellol. a-terpineol,

methy] acetate, citronellyl acetate, methyl eugenol, cineole, linalool, ethy! linalool, vanillin,



sulfate esters with the al kyl having 8 to 18 carbon atons, such as sodi um
| auryl sul fate and sodiumnyristyl sulfate, [err]-olefin sulfonate,

hi gher fatty acid sodi um nonogl yceri de m)ﬁp- sul fate, sodium

N-net hyl - N-pal mtoyl tauride, sodium N-|Iauroyl-[err]-alanine, |auroyl

sar cosi nat e ]?nd sodi um N-| g&% chain acyl basic am no acids. ]

These sur f adb¥PPk SREZAMI ofl seeppeimypkoih lemen oib opAnga Oilosage PHeraspmamytoibf

surfac- tant to be used is usually in the range of 0.01%to 20% by wei ght,
pref erably CUEERepAil, pebiranil, gaslfkria oftdeve handieucalyptas oihe These flaborime
conposi tion. Exanpl es of the thickening agent are cellul ose
deri vat i ves 28¢RthM4Y bsageddlpneonipermbimatigr. Thel dmduotef flaioging ages tobe adeldat |
metal s, such as_sodium al gi nate; propylene glycol alginate esters; guns
such as xantusealygonhe ranggatahoun0.dtino 104 by weightnpreferablyabogu@5#no 5% by
carrageenan; synthetic thickening agents such as pol yvinyl al cohol, sodium
pol yacryl at eveighir brseq on thel tolabivgight of thevcomppdsitionny| pyrrol i done; and

i norgani c thickening agents such as silica gel, alumnumsilica gel, bee
gum and Laponite. THosmpldsiofklenivegtenageatmclain sodiuus etbealltme: K stévioside,
conbi nati on. The amount of thickening agent to be used is wusually in the
range of 0. 3ko-thespedidpldihpdrgtiialcone, iZir) eiiipirihe, WeluetiinOdsphit@phenyl-
conposition. Exanpl es of the viscosity builder are sofbit,

glycerin, e V. I ¥yC , 3 butyl ene gl ycal , -

pol yet hyl enée g|‘§3§?‘?i’lpe§%6?% y éé%%‘%ﬁ?%#,aﬁi?mqlet gqrx,ese %’éqelt‘?nf'%lrxﬁﬁbe ¥s5€titol .
These viscosity builders may be used al one or in conbination. The anopunt
of viscosi t yldueiok ifecornipinitionu S amounisafabvestenen td beused igesuaflly Bthk eangRYr by

wei ght, based on the total weight of the conposition.

Exanpl es of 01016 td by weighy preferaisle O05% (a5 %aybeasiyht, Based ol theonl Relight

eugenol , nethyl salicylate, |inonene, cynene, n-decyl alcohol, citronellol.
[err]-terpi vEele conipobitivh. acetate, citronellyl acetate, nethyl eugenol,
cineole, linalool, ethyl linalool, vanillin,

Examples of the therapeutic agent are cationic bactericides such as cetyl-
pyridium chloride and chlorhexidine salts; nonionic bactericides such as tricrosan;
amphoteric bactericides such as dodecyldiaminoethylglycine; enzymes such as dextranase,
amylase, protease, mutanase, lysozyme and lytic enzymes; monofluorophosphates of

alkali metals, such as sodium monofluorophosphate and potassium monofluorophosphate;

fluorides such as sodium fluoride and stannous fluoride; tranexamic acid and s-amino-

capric acid; aluminum chlorhydroxyl allantoin; dihydrocholesterol, glycyrrhizin salts,
glycyrrhetic acid, glycc;rophosphate, chlorophyl, sodium chloride, caropeptide and water-
soluble compounds of inorganic phosphoric acid. These therapeutic agents may be used
alone or in combination.

The present invention will be further illustrated by way of the following
experiments, examples and comparative examples, which are not to be construed to limit

the scope thereof. Unless otherwise indicated, percents (%) are all by weight.



10 thynol, spearmnt oil, peppermint oil, lenon oil, orange oil, sage oil,
rosemary oil, cinnanon oil, pellira oil, gaultheria oil, clove oil and
eucal yptus oil. These flavoring agents may be used alone or in
conbi nati on. The ampunt of flavoring agent to be used is wusually in the

range of about O. 10/2 Q looé&by_.wei ght, preferably about 0.5%to 5% by
wei ght, based on th i ght of the conposition. Exanpl es

of the sweetener areg,saccharin.sodium. Acesul fame K., K stevioside . e
o hesper dyl - di by F AN BB pimA Hed Bibtor GO vféte PEPHER hydmmobi-
aspartyl pheny]l - alanine nethyl ester and [err]-nethoxycinnan ¢ al dehyde.
o Tvbot SEor BB Bk ALY AR b S 11 GrnelaH T IR grater
sweetener to be used is usually in the ran%e of 0.01%to 1% by wei ght,
preferably 0039534 $plig carmiprsss s i Table seuid shese hacteripidgs Weie ghaluated for pheir
conposi tion. . ... Exanples of the therapeutic agent are cationic
bact eri ci dedaetgrd¢idalackvitigy and mjgioprganismehiranatign eHpels a¢eoEHRS 10 He frdlowing s
noni oni ¢ bactericides such as tricrosan;, anphoteric bactericides such as
dodecy! di anipressgisgh.gTheraselts ap shovesinskable hs dextranase, anyl ase, protease,
mut anase, |ysozyne and |ytic enzynes; nonofl uorophosphates of al kal

metal s, such as sodiFreceduisd fargvaloploosdmicroorganispeliagsitiom effects

nonof | uor ophosphate; fluorides such as sodi um fluoride and stannous
fluoride; tranexam ¢ln®raparatidn pEtest]baateriaiGuspeasipni ¢ aci d;” al uni num

chl or hydroxyl allantoin; dihydrochol esterol, glycyrrhizin salts,
glycyrrhetic acid, dihecehmehobfirmtoezocabebrinulQINIZ] Boeendihaibhey idlebrain-
caropepti de and water- sol uble conpounds of inorganic phosphoric acid.

These t her apeat-irfusign i §id ARdie ukiee Gnacfd b\ eonditions aCTI?O 0AL0 Aburs, and then
The present invention will be further illustrated by way of the foll ow ng

exper i Ment s haB%&ER be SeRALROSR 7600 Men R A0RABSes. keIl Ok iR oBfined

construed to limt “the scope thereof. Unless otherw se indicated, percents

(%9 are all e wakidiwith sterilized physiological saline and suspended in sterilized physiological
saline to yield a bacterial concentration of about 107 cells/ml (OD54y=0.02), resulting in a
test bacterial suspension. -

(2) Evaluation of microorganism elimination ratio (shake flask method)

A prescribed amount of the sample was put in a 100-m! Erlenmeyer flask, to
which 36 ml of sterilized water was then added to achieve sufficient dispersion of the
sample. The Erlenmeyer flask was placed in a thermostat at 37°C, to which 4 ml of the test
bacterial suspension prepared in (1) was added, and the resulting mixture was shaken at
120 strokes/min. for 3 mihutes. | - | “

The Erlenmeyer flask was removed from the thermostat and allowed to stand
for some time, after which 1 ml of the supernatant was taken and diluted with sterilized
physiological saline. Then, 0.1 ml of this dilution was smeared on a brain-heart-infusion
agar plate, and this plate was incubated under anaerobic conditions at 37°C for 48 hours,
followed by counting of the colony number. The viable cell number after contact with the

Ha

sample for 3 minutes can be calculated from the colony number.



Experiments: Vari ous organosilicon-type i mmobilized
bactericides were prepared by inmmobi- [|izing organosilicon-type quaternary
ammoni um salts of the general fornmula (l1j20on water- insoluble solid
carriers as shown in Table 1, and these bacterici des were eval uat ed for

their bactericidal Ijm\&golr 15?1{1 qug’ ﬁoor 8 L qgtl Qn,. fee h
according to the foI OW ng g0 € g APR© 7S Faﬁ & 1.

(1) prepar atCio 'e%iﬁ‘*ttoﬂ“a%ﬂa %ﬁe‘*&r&ﬂg@@mﬁé Ll ﬁad‘)exc?ﬁenfﬂacreefpmr«ras of
St rept ococcu sobrl n 1 re incubated in a, brain- i nfusi on

l'i qui d rredl Eﬁgt%ﬁpsxle ‘rﬁ"(ﬂ%?‘&ﬁﬁ%"‘&t‘"@‘?ﬁ’é’ﬁr}a@? Eﬂnoé’g%ﬁ{hﬂ‘é’ﬂor&nd t hen
harvest ed by centrl fugatl on at 7000 rpmfor 10 m nutes. The bacterial cells
t hus obtained were washed wt h{t erilized physiol ogical saline and

suspended in sterilized physi ol ¢oimi@di vidhi \ne govi\ébgléguqmgp&ltgﬁérag

concentration of Qlerr] e&élpr{dﬂxbér erg] Jbdg iIn a
test bacteri al Sd\;(cgcﬁosr %‘H‘l‘ Ev cgg%a:ag)ﬁftel;??‘nﬁcr%%r ni sm
elimnation rati 12 1 &5k et hod) A prescribed amsufP of

the sanple was pURte é 100-m Erl ennmeyer ich 36 m of
sterilized water was then added to achiev E?Eh&b&mf;l spersion of the
sanpl e. The Erl enneyer flask was placed inMa thernbstat at 37[err]C, to
which 4 ml of the test bacterial suspension prepared in (1) was added, and
the resulting m xture was shaken at 120 strokes/mn. for 3 m nutes.

The Erl enneyer flask was renoved from thABLibérnostat and all owed to stand
for sone tinme, after which 1 m of the supernatant was taken and dil uted
with sterilized —physiological saline, Then, 0.1 m of this dilution was

snmeared on a brain-hear tSa'hﬂ,iéJsi on Concentration  Microorganism
(%) elimination ratio
No. Solid C,¥ (%)
carrier
1 Cellulose Cig 1.0 97
powder
2 Silica Cis 1.0 96
3 Calcium Cyg 1.0 97
hydrogen- '
phosphate
4 Zeolite Cis 1.0 98
5 Zeolite Cig 0.0005 70
6 Zeolite Cis 50 99
7 Zeolite Cs 1.0 35
8 Cellulose — 1.0 3
powder .
9 Silica - — _ 1.0 6
10 Calciom — 1.0 5
hydrogen- : :
carbonate -
11 Zeolite — 1.0 8
12 Control  — — 0
(water)

*)} The symbol “C," denotes the length of alkyl chain (R*) in the
organosilicon-type quaternary ammonium salts of the general
formula (II}; and the symbol "—" indicates no use of these
quaternary ammonium salts immobilized on the solid carriers.



agar plate, and this plate was incubated under anaerobic conditions at
37[err]C for 48 hours, followed by counting of the col ony nunmber. The
viabl e cel | nunber after contact with thejzsanple for 3 mnutes can be
cal cul ated fromthe col ony nunber.

cval uated by the. fott o e el BE Tk el oebichhartyafe FbPlenk daa o o
had excel | eng (ikOPLHAN S ih] g,@g%g&;g@&%@%&#ﬁ%& SNRLLEDS: e

m cr oor gani sm
( I'nitial wvi abI 81é\/ | ahl e ce croorganlsm

cel | nunber 3amp €s 8?‘?[‘%18‘?3'81“[ e‘Pe qﬁ%%meéen yvhich the orgpnosilicon-type quaternary

x 100 rati Initial viable
cel | nunber )ammomugn/galt was not immobilized. It was also foz(md thatfthgppcrporganism elimina-

l e ncen M croor gani sm

(Soa/()rrp ol HOR e,f(fﬁc}s(gﬁ Ees %f-é gepmd on the cg@ggep@anon of gnaobjlized bactericides and
(9 Cel lul ose C18

_ the g:;ztremely hlgh ehmmauon rﬁm@&obmned at a goncentratic® ¢fi 601 % 1oCHTb.
1.0 96 3 Cal cium C18 1.0
97 Further, stranger oyemorganism elimination effectpivererachiceed in the casd of longer
Zeolite C18 1.0 98 5 Zeolite C18
0. 0005 alkyd@hain length C,g) than théease dfahorter @k§1 cham length (Cg) foP1the organo-
99 7 Zeolite C6 1.0 35 8
Cel | ul ose -silicon-type quaternary amindhium salts. 3 powder
9 Silica - 1.0 6 10
Cal cium - Then, it was éxdinined whether the addition of a particular alcoRol @5 g@en-
car bonat e 11 Zeolite - 1.0 8

dispersing agent had an influence on the microorganism elimination effects.

The sample 2 (shown in Table 1) as an organosilicon-type immobilized
bactericide was mixed with any one of the alcohols (10 wt%) as shown in Table 2 below.
The dispersing state of the resulting mixture was determined by visual observation and the
microorganism elimination ratio was evaluated according to the procedures as described

above. The results are shown in Table 2.

TABLE?2
Dispersing agent Dispersing state . Elimination ratio
(by visnal obs.) (%)
Ethanol . good 99
Isopropanol good 99
1,3-butylene glycol good 80
Propylene glycol good 80
Glycerin good 80
No addition poor 80

As can be seen from Table 2, the mixtures prepared with the addition of

ethanol or isopropanol exhibited extremely higher microorganism elimination effects as



«

12 Contr ol - - 0

(wat er) *) The synbol "([err]" denotes the |length of al kyl chain
(R[err]) in the organosi |l i con-type quaternary amoni um salts of
t he general formula (11); and the synmbol "-" indicates no use: of

t hese uat ernary ammoni um sal A bilized on the saqlid carriers.
13 compat with Hiisk PEDRAY LHng ABREON OF 3 REE AlspaSl of 16 SOBPET cul ar | y
~the sanples 1-4 and__ 6, ,exhi bited apparently higher nicrooygani sm
elinmination ratio, N$Xe#Watesamiged whether t‘@&ﬁ?ﬂ%&“@“l"f%?ia‘gﬁﬁédm%?@he
solid carrier_on which the organosilicon-type quaternar ammoni um sal t was
not i nobi | inflgnce qn the snproyynens oh thempigroorgaaisy edimgpatipareiienisel i nina-  tion
effects of the sanples 4-6 depend on the concentration of immobilized

bact erici des and t fige ssrople Aéshpwn igTablei Lrianhan prganasilicon-typesimonabilizedd at a
concentration of 0.001% to 50% Further, stronger m croorgani sm

el i mi nat i on badi¢rinideswasemixed stithesither dthanpher isersepanbl dtangene ofthk yinoudtazh | engt h
(Cferr]) than the case of shorter alkyl chain length ((Jerr]) for the
organo- si shewmnint Tabke 3jbeloer Mhe ynienvorganisimedialitation ratio was evaluated Bbaordingtio was
exam ned whether the addition of a particular al cohol as the dispersing
agent had athd prbtedarssas aesciibed above OThe eddhdare khawmat Table 8f f ect s.

The sanple 2 (shown in Table 1) as an organosilicon-type i mobilized
bactericide was m xed wth any one of the alcohols (10 wt% as shown in
Tabl e 2 below. The dispersing state of the resulting m xture was

determ ned by visual observation and tfggimroorganismelimnation ratio
was eval uated according to the procedures as described above. The results
are shown in Table 2. TABLE 2

Di spersi ng agent Di s;?éﬁpgfs%%’& 280} e Agl‘t%%ﬁ nat i OnElliIg{rEa%m ratio

No addition —_ 80
Ethanol 0.01 - 94
1 99

10 99

30 9%

Isopropanol 10.01 93
: 1 98

10 8%

30 - 99

As can be seen from Table 3, the mixtures prepared with the addition of
ethanol or isopropanol at an amount of 0.01 wt% or more exhibited an impl"ovement of the
microorganism elimination effects as compared with that prepared with no addition of
alcohols.

Example ]

An organosilicon-type quaternary ammonium salt of the general formula (1I)
wherein the alkyl chain R* has 18 carbon atoms was immobilized on the surface of silica

powder particles to form an organosilicon-type immobilized bactericide. The organo-



(by visual obs.) (% Et hanol good

99 | sopr opanol good 99

1, 3-butyl ene gl ycol good 15 80 Propyl ene gl ycol
good 80 G ycerin good ‘

80 i1id¥h- R lithhRBilized bactericide (1. Q) ith PLURONIC F§

As can be segﬁ fr%%] Tabl e1 lzz?dtﬁceennﬁl ft%roewstq%r g%é’r‘eé’é’e%“’t’%‘ 1?Iﬁe gd (l:tl:?éggn of

SN0y o | CARrERBOmeRhld deffte Uiy RIEL¥iak! BAPAnd hEPNSAOBRE TSI bIGA! T On

effects as

Next i“?s362552@%ﬁﬁ%@‘n&%&%ﬂi?ﬁﬁ&e&%ﬂ?iﬁ%ﬁﬁ-@va*?%o? i dgtertle %%n@%%is@'"ﬁ!;a
L] he | : : i nati on.. -

The 'sani‘i”Sﬁxéﬁgwg#%‘ééﬁ”v%%%éyaeﬁnizg‘xﬁ%ﬁﬁﬁ%gLf@‘y’%%'s”%ﬁ%%‘%# O <f‘5-‘f’-t h

b oid . : : : .

amount s as. ERENP Hetph e dase]. o TETRer HEl SHTRLMETS AFTIREIHFORERFD. nas

eval uated according_to the procedures as described above. The results are

shown i n TabHen according to the conventional procedures. The resulting dentifrice ¢Qppgsitipn was

Di spersing agent Anmount . . Elimnation ratio )
(W % evaluated for pugroorganism elimination effect\grcarging todhe procedures as described
80 Et hanol 0.01 94

1 above. The ggcroorganism elimination ratio of this composition was 92%. 10~

99 30 99

| sopr opanol TBe Odntifrice composition 0Bis example exhibited extremely strong

1 98

microorganism elimination effects and stable characteristics with no occurrence of solid-
liquid separation, because a polyoxyethylene-polyoxypropylene block copolymer and a' |
nonionic thickening agent were used.

Example 2

A dentifrice composition was prepared in the same manner as described in
Example 1, exéept that catiorﬁcally—modiﬁe_d hydroxyethyl cellulose (2.0 wt%) was used
in place of hydroxyethyl cellulose as the thickening agent. The resulting dentifrice compo-
sition was evaluated for microorganism elimination effects according to the procedures as
described above. The microorganism elimination ratio of this composition was 90%.

The dentifrice composition of this example exhibited extremely strong micro-
organism elimination effects and stable characteristics with no occurrence of solid-liquid
separation, because a polyoxyethylene-polyoxypropylene block copolymer and a cationic
thickening agent were used.

Example 3

A dentifrice composition was prepared in the same manner as described in
Example 1, except that PLURONIC F-127 (average polymerization degree: ethylene

oxide, 196; and propylene oxide, 67; 2.0 wt%) was used in place of PLURONIC F-88



10 99 30

99 As can be seen from Table 3, the m xtures prepared with
the addition of ethanol or isopropanol ajgan anmount of 0.01 wm % or nore
exhi bited an i nprovenent of the mcroorganismelimnation effects as -

conpared wt t. ' . I tJ.on,of. I ls. ..

Bampl o 1 (avekdtR'poRiriRain Mk Rl GUAL) B cof RER R opite\ 3 88 of ¢ e
general formula.(l] rein.the, al.kyl chain.R err a carbon at ons
oee T mrobi 11 veRe semet e rebuingaeBlii sSPRbTliet T dalBRadSr SRR
organosi l i con-type i bilized bactericide. The grgano- . .

15970 T 1 con-yRAomABRS rorsAlaa it B PracadTEs eSS Ao Wk U groRyEERiom
PLURONI C F- 82?, ,gayeragee)tptaisyneri zation gﬁ‘%r ee: ethylene oxide, 194; and
propyl ene o)Aty rago RPMPQUUPM¥AS PR | | zi ng agent, hydroxyet hyl -
cellulose (2.0 wt% _as the thickening agent, calcium hydrogenghosphate (30
w9, glycerin (20 wkigydentifrige gempasitigrogf this gxample exhibited; exfemely strong Dycramd
wat er (the balance). The m xture was well stirred to give a dentjfrice
conposi - t iGgaweekimingdon effacksand stabtarharasteristios o S eosurranee of sadigHliquig
dentifrice conposition was evaluated for mcroorganismelimnation effects
accor di ng t cepiretigy, becadsa epolpexydthytaneipolyoxpropgenetieckntapotyonag and 8 onionic
elimnation ratio of this conposition was 92% The dentifrice

conposi ti on thickeding agenawpteaisedhi bi ted extrenely strong i croorgani sm
elimnation effects and stable characteristics with no occurrence of solid-

i quid separation, [Eampieta pol yoxyet hyl ene-pol yoxypropyl ene bl ock
copolymer and a nonionic thickening agent were used. Exanpl e

A dentifrice composition was prepared in the same manner as described in
Example 1, except that lauric acid diethanolamide (2.0 wt%) was used in place of
PLURONIC F-88 as the stabilizing agent. The resulting dentifrice composition was
evaluated for microorganism elimination effects according to the procedures as described
above. The microorganism elimination ratio of this composition was 92%.

The dentifrice composition of this example exhibited extremely strong micro-
organism elimination effects and stable characteristics with no occurrence of solid-liquid
separation, because an alkylolamide and a nonionic thiékening agent were used.

Example. ] |

A dentifrice composition was prepared in the same manner as de_scribed in
Example 1, except that coconut oil fatty acid diethanolamide (2.0 wt%) was used in place
of PLURONIC F-88 as the stabilizing agent. The resulting dentifrice composition was
evaluated for microorganism elimination effects according to the procedures as described
above. The microorganism elimination ratio of this composition was 90%.

The dentifrice composition of this example exhibited extremely strong micro-

organism elimination effects and stable characteristics with no occurrence of solid-liquid

separation, because an alkylolamide and a nonionic thickening agent were used.



A dentifrice conposition was prepared in the same manner as described in
Exanpl e 1, except that cationically-nodified hydroxyethyl cellulose (2.0
‘W% was used in place of hydroxyethyl qellulose as the thickening agent.
The resulting dentifrice conpo- sition was eval uated for m croorgani sm
elimnation effects~ag ' e procedures as described abgve. The
m croorgani smelim rcl:g) Dg{?q%]rtﬁ%&ﬂ%}ﬂt hi s conposition was 90%

M aror | or gant sm ol PARE A BRPURLE AN CE PR AT ERrT & Pe TR no

occurrence of salid-liquid separatjon, because.a S .
pol yoxyet hy%é?‘fap dr %@b‘?‘ﬁﬁﬂi&cﬁ‘é{eﬁp’%{?ﬁs@ 1 pRRalauratg (3 0% ovas #sed RiPlacEni ng
agent were u Exanpl e 3 . A dentifri.ce
conposi ti onogggUBPé\ng%ég ?ﬁﬂl"'ﬁ@bggﬁg qggﬂhélﬂveégsu&j@gcd@p@me CAMPESIUGHYVES 1,
except that PLURONI C F-127 (aver.age pol yneri zatjon degree: ethylene, oxide,
196: and pr 8}AMaterLiop migreorgamsmelimiggtion ejfgets accoriingtogheprocesurgs B ResqreetE- g8
16 (average polynerization deg{r ee: ethyl ene oxide, 194; and propyl ene
oxi de, 39) abowehﬁhesma@prgamsnge Bjestion rahe of Gisdompagjtide s Bffeee conposi tion
was eval uated for mcroorganism elimnation effects according to the
procedures as descr ilbederbiveeconTivsition of iy gyamplerdid el exhibatsatsfagtenyingicst t hi s
conmposition was 90% The dentifrice conposition of this
~ exanpl e exhiciganisoh eintinatinel effestsy ecguseiacooionicoudartas witek thanpatyoryeteflérest s and
stabl e characteristics with no occurrence of solid-liquid separation,
because a poblyoxymbdpmierttogodopolyyaromd sindolamiizk wao pseldyaselie Aztdliangagenani ¢
t hi ckeni ng agent were used. Exanpl e 4

although a nonionic hydroxypropyl methyl cellulose was used as the thickening agent,

whereby .the organosilicon-type immobilized bactericide was not stabilized.

Comparative Example 2

A dentifrice composition was prepared in the same manner as described in
Example 1, except that polyoxyethylene hardened castor oil (60 E.O.; 2.0 wt%) was used
in place of PLURONIC F-88 as the stabilizing agent. The resulting dentifrice composition
was evaluated for microorganism elimination effects according to the procedures as
described above. The microorganism elimination ratio of this composition was 33%.

The dentifrice composition of this example did not exhibit satisfactory micro-
organism elimination effects, because a nonionic surfactant other than polyoxyethylene-
polyoxypropylene block copolymers and alkylolamides was used as the stabilizing agent,
although a nonionic hydroxypropyl methyl cellulose was used as the thickening agent,
whereby .the organosilicon-typé immobilized bactericide was not staﬁilized.

Comparative Example 3

A dentifrice composition was prepared in the same manner as described in
Example 1, except that the organosilicon-type immobilized bactericide was not used. The

resulting dentifrice composition was evaluated for microorganism elimination effects
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A dentifrice conposition was prepared in the same manner as described in
Exanpl e 1, except that lauric acid diethanolamde (2.0 wt% was used in

pl ace of PLURONIC F-88 as the stabilizing8agent. The resulting dentifrice
conposition was evaluated for mcroorganismelimnation effects according

to the proceditbfiing® e %gdzg;l;:/?ﬁgs asHR Wt fbed 1.{9&1@?3%% %E&gfvaﬁméxhﬂén&?&d Ao Eft lo

of this conposition was entifrice conposition O

this exanpl eﬂﬁgggr{qﬁgsgyoﬁgsr%pl y strong mcro- organismelimnation
effects and stabl e characteristics with no occurrence of solid-liquid .

separation, because . ' . . I Qni. hi i ent were
used. et il igdhaBi S ik piaaBliFe AT RO PRt mig
prepared in {he sane r Lhed in .Example.l ce hat , coconut
oil fatty acrd dret lano%%%%é‘fg%gﬁ\%%e %@oﬁgé@qgﬁe HPE’(?EﬁIZ ‘Fgﬁeﬂﬁﬁql"@% 88
as the stabiljzi ent.. nesulting dentifrice ¢ 0si ti.Qn was

eval uat ed fon 1%&8@%5%?3%@5@%%%%@5?%?gfnta%ﬁgp e %‘B&?W@gﬁg‘ﬁﬁéﬂur es
as descri bed abgivfa. E1e r’q croorganjsmelimnation ratio of this _
Conposi ti on WPSE BfG,in Example 1 were e dentifrice conposition of this

exanpl e exhi bited exi renely strong micro- organismelimnation effects and
stabl e characteristi no occurrence of solid-liquid separation,
because an al kyl ol ami de and a noni oni c thickening agent were used.

17 Conpafeieniificecamppstion was prepared from shedfotiowing foemeletigrosi ti on
was prepared in the same manner as described in Exanple 1, except that

pol yoxyet hy| a¢rerdieg 19 the aonvenieralpracedufed, 0 wt % was used in place of
PLURONI C F-88 as the stabilizing agent. The resulting dentifrice

conposi tion was eval uat bxdrddiantsyi cr oor gani sm el i Avhowaits omt%Y f ect s accor di ng
to the procedures asSaeplerd (skwvn @bkabie 1)The i croorgarg.smelimnation ratio

~
-

of this conposition @e§ip¥fHum chloride 0.1
Sodium monoflnorophosphate 0.7
PLURONIC F-88 2.0

(average polymerization degree:
ethylene oxide, 194; and

propylene oxide, 39)
Cationically-modified 2.0
hydroxyethyl cellulose
Aluminum hydroxide 20.0
Glycerin 20.0
Flavor 1.0
Saccharin sodium 0.2
Purified water Balance

The dentifrice éomposition obtained was evaluated for the microorganism
elimination ratio according to the 'procedufes as described above, and it exhibited good
microorganism elimination effects and excellent feeling of use.

Example 7

A cream composition for gingival massage was prepared from the following

formulation according to the conventional procedures.



The dentifrice conposition of this exanple did not exhibit satisfactory
mcro- organismelimnation effects, because a nonionic surfactant other

t han pol yoxyet hyl ene- pol yoxypropyl ene bllgock copol ymers and al kyl ol am des
was used as the stabilizing agent. although a nonionic hydroxypropyl

met hyl cel lul ose was used as, the thickening agegt, V\/nerﬁsy .the
organosilicon-type i mgﬁmnact erici de was 9 Walzed.

Conpar at i ve Exanpl e Sample 1 (Shf"""f inTableddntifrice conpddtion was prepared in
the sane manner as dEesepheseldigotinatExanpl e 1, except tR&t pol yoxyet hyl ene

har dened castor oil RKIGORGNICF-270 wt % was used in pllace of PLURONI C F-88
as the stabilizing agent(avefipe pobsnerizativg dégreei fri ce conposition was

eval uated for m croorgani smeghyildhebrideoro£bh@ct s according to the procedures
as described above. The m ' jmnation ratio of this

conposi tion was 33%gyq hob;g;%‘%%%i%dpﬂg%i frice comggsition of this

exanpl e did not exhi%ﬁ R sﬁ%c’? O;lﬁ/ ‘m cro- organi sitiel i mnation effects,
because a nonionic surf 8%%9’3 Yhestulose, ol.yoxyet hyl ene- pol yoxypropyl ene
bl ock copol yners and_al K§¥BPRRYART Qﬁ/ﬁgd’i%g@‘%lgwﬂﬁ% léﬂ abi l'i zi ng agent, :
al t hough a noni oni c g8k ypr opyl nethyl cellul ose %84 used as the

t hi ckeni ng agent, anoby t he organosilicon-type i nddbilized bactericide
was not stabilized. Flavor Conpar ati ve Exanpl e0® A
dentifrice conpositiDipotassturlcBRAfEeink® t he sane mannegrl as described in

Exanpl e 1, except thajifdeRga@rganosilicon-type i nmolyaliged bactericide was .
not used. The resulting dentifrice conposition was eval uated for

m croorgani smelimnation effects

18 according t On}eflﬁeaﬁ’w{i g&ﬁﬁ’&&h&% ﬁgﬁ%ﬁﬁ%@?@%&%ﬂ WAeVHLEEE AR SM

elimnation ratio o I'S* conposi

microorganism elimination ratio according to the procedures as described above, and it
exhibited good microorganism elimination effects and excellent feeling of usé.

Example 8§

A toothpowder composition was prepared was prepared from the following

formulation according to the conventional procedures.

Ingredients Amounts (wt%)

Sample 4 (shown in Table 1) 2.0
Calcium hydrogenphosphate 50.0
Calcium carbonate 20.0
Lauric acid diethanolamide 1.0
Glycerin 20.0

- Flavor 1.0
Saccharin sodium 0.1
Purified water Balance

* The toothpowder composition obtained was evaluated for the microorganism
elimination ratio according to the procedures as described above, and it exhibited good
microorganism elimination effects and excellent feeling of use.

Example 9
A toothwash composition was prepared from the following formulation |

according to the conventional procedures.



The dentifrice conposition of this conparative exanple did not exhibit
mcro- organismelimnation effects, because the organosilicon-type

i mmobi |i zed bactericide was not bl ended d1erei n, although the sane
stabilizing agent and the sanme thickening agent as those used in Exanple 1

wer e used. Exampl e 6 - A dentifrice conposition was
prepared fromthe foll ov@&%—dlﬂ&érml ation accordﬁw@ﬁ@convent f onal .
procedur es. Sample 2 (shownrigTeblednt s 0.5 Anounts (w %
Sanpl e 4 (shown i n Taiopicdlly-modified cellulose0. 5 2.0 Cetyl pyridi um

chl ori de Coconut oil fatty cid diethanolamide ~ Sodi umir@nof | uor ophosphat e
0.7 PLURM6it F- 88 30.0 2.0

(average pol yneri zat $ RQRhAR%08Rm " p.ethyl ene oxide, 194,
and avor Propylene oxide, 39) 1.0
Cationically-nodifie nexizine el 2.0 0'5

hydr oxyet hyl cel | ul o orhexizine gluconat || ni num hydr oxi d? :

20. 0 G yckppel 0.0 20. 0

Fl avor Isopropanol 1.0 5.0 Saccharin

sodi um Methy! paraoxybenzoatg). 2 PuBilfi ed water

Bal ance Walze dentifrice conposition obtBalaned was eval uated for

the m croorganism elimnation ratio according to the procedures as

described above, andrid 1o6mia8i éshRRH obiireH YRS BN AR B iE ARtk ect s
and excellent feeling of use. Exampl e 7 cream

composi L1 on digfinghHialihe SRARABINADCARRRRAS BEhibAIITO0E, it A good

formul ation according to the tonventional procedures.

égrrpl e 1 (thg%oqr%an.iggﬁglgﬁ%aﬁgﬁ effects and excellent feeling of pdrounts (W %
Example 10

A mouth wash composition was prepared from the following formulation

according to the conventional procedures.

Ingredients Amounts (wt%)
Sample 1 (shown in Table 1) 0.5
Glycerin 10.0
Ethanol 15.0
Saccharin sodium 0.1
Flavor 0.3
PLURONIC F-127 1.0

(average polymerization degree:
ethylene oxide, 196; and

propylene oxide, 67)
Cationically-modified guar gum 0.2
Paraoxybenzoate ester 0.1
Water Balance

The mouth wash composition obtained was evaluated for the microorganism
elimination ratio according to the procedures as described above, and it exhibited good

microorganism ¢limination effects and excellent feeling of use.

Example 11

A chewing gum composition was prepared from the following formulation

according to the conventional procedures.



Tocopherol nicotinate : 0.5 PLURONI C F-77

2.0 (average polynerization degree:

et hyl ene oxi de, 104; and 21 propyl ene oxi de, 35)

Hydr ophobi cal | y- nodi fi ed 3.0 hydr oxyet hyl
cel | ul ose ar bon nunber of hydr.ophobi ¢, groups, 18]
dycerin Lr;gx[_iic;h_en_ts 20.0 hounts Et hanol

3.0 FI avdpum base 20 0.6

Di pot assi um gl ycyr r hfugahat e 0.1 58 Purified water
Bal ance The dBkaoseconposition for gingival nd€sage obtai ned was

eval uated for the rCamhagngani smelimnation ratio aécording to the
procedures as descrilppdtoRiavg celdilékel t  exhi bi t ed good mi croor gani sm
elimnation effects @gpg,excellent feeling of use. 1 Exanpl e 8
A toot hpowder conposition was prepared was pr emethe fol I-ow ng
formul ati on according to the conventional procedures. ©

I ngredi ents Amounts (W % Sampl e 4 (shown in
Tabl e 1) *) Gum bas@ws prepared from 8 lféliowmdiodmanenphosphat e

50.0 Cal ci um car bonat e 20.0

Lauric acid diethanol anilggredients 1.0 Amountsdgy cer i n

20.0 Fl avor Sample 2 (as shown in Table 1) 20 1.0

Saccharin sodi um Natural tickle 0.1 15 " Purified water
Bal ance Theinkbaetapaegler conposi tion obt ai pgd was eval uated for

the m croorgani sm ekdigrgagii on rati o according to thg procedures as
descri bed above, andwik exhibited good nicroorganiggelinnation effects
and excel l ent feeli rgmg% a?iﬁ%ietttxaﬁxolaPﬁ?ﬁ _Example 9 5 A toot hwash
conposition was pr eEr;lr ed Trom the Toll ow ng f or mul atlloon according to the
conventional proced FIOP —_—
100 g
The chewing gum composition obtained was evaluatéd for the microorganism
elimination ratio according to the procedures as described above, and it exhibited good
microorganism elimination effects and excellent feeling of use.
Example 12
A dental floss composition was prepared by immobilizing an organosilicon
quaternary ammonium salt of the general formula (I) wherein the alkyl chain R* has 18
carbon atoms on the surface of nylon floss as the water-insoluble solid carrier.
The dental floss composition obtained was evaluated for the microorganism
elimination ratio according to the procedures as described above, and it exhibited good

e -

microorganism elimination effects.



20 I ngredi ents Amounts (W %

Sanple 2 (shown in Table 1) 0.5

Cationically-nodified cellul ose 229 Coconut oil fatty
acid diethanolamde 1.0 Sor bi t .
30.0 Sacchahl . spdi um 0.1

Fl avor Wialis ehaimed s 1.0 " Chl or hexi zi ne

gl uconat e 0.5 Et hanol

10.0 | sopr opanol 5.0 )

Met hyl par aoxybenzoafe .. .. 0.1 . Wat er

Bal ance The/AP S5 FHEBAS HYHBRTISing AnSBgarPHEsONEPe AYAETADED for t he
m croorgani sm _eljmnation ratio according to the procedures as described
above, and i {MERUR dmﬁl?@&l‘ze%%?ma?ﬁogmeeﬂohﬁrpﬁ@ﬂ-on effects and

excel |l ent feeling of_use. . Exanpl e 10 A nout h wash
conposi tion was prepar&8 ofal gpmpesitignaccerdinggo tlaimil whersin the organokiliepntiype he
conventional procedures. L I ngredi ents

Anount s (wt 9guaternary ammongugypalids wialkaxysitylalkylralkylaniioninm halide. 0. 5

G ycerin : 10.0 Et hanol

15.0 Sacch¥r &n osad dpmpesition according to claim 1, wherein the vafer-insoluble

FI avor 0.3 PLURONI C F-127
1.0 solid carrief tnseleetge fipm thegroup @bnsivting @@sitiesous materials and cellulosic

et hyl ene oxi de, 196; and propyl ene oxi de, 67)

Cat i oni cal | ymamdals.i ed guar gum 0.2 Par aoxybenzoat e ester
0.1 Wat er Bal ance The

mout h wash conposi t iQnAR biaRcagbsifsh RYiHaLEelalndl, fulBefdhRAIRAR 1S one
elimnation ratio according to the procedures as described above, and it

exhi bi t ed goperactahiGe ' Wagl +d e ' of
B O B Eo D Pl cRE bl

prepared fr QigpbRetCdndoityiflamfe§ul ation according to the conventional
pr ocedur es.

5. An oral composition according to claim 1, further comprising at least one
thickening agent selected from the group consisting of nonionic thickening agents and
cationic thickening agents.

6. An oral composition according to claim 5, wherein the nonionic thickening
agent is hydroxyethyl cellulose, hydroxypropylmethyl cellulose, hydrophobically-
modified hydroxyethyl cellulose and hydrophobically-modified hydroxypropylmethyl
cellulose.

7. An oral composition according to claim 5, wherein the cationic thickening
agent is cationically-modified hydroxyethy! cellulose.

8. An oral composition according to claim 1, further comprising at least one

alcohol selected from the group consisting of ethanol, propanol and isopropanol.

BT



w 4 a6

21 | ngr edi ent s Amount's (g)

Gum base*) 20 Sugar

58 d ucose 23 10 Corn
syrup 10 :"".'_L...’. “‘CHy ﬁxy-eie- cel | ul ose
1 . Fl avor ‘ G ot HAY BEEN

100 g ) Gum BhRsackof the dOS8IE £ r om t he {ol | ovii MW AEED mul ath on.

I ngredi ents Anmounts ( Q) - sanptre—2~(as shown
in Table 1) 20 Natural tickle

15 Vinyl acetate resin 25

Ester gum There is disclosed an oral compositio0 mcludmg an orgaigsiicon-type

15 Lauric acid diethanol am de 5

| sopr opanol quaternary ammonium salt immobilized on a wat@-insoluble solid carrier. In particularly,
100g The chew ng gum conposition obtained was eval uated for the

m cr oor gani amorailqompnsmomm area'qmeotmsgslemhan@rﬂmgttméxemr&semduvamommcﬁmss:am bed
above, and it exhibited good mcroorganismelimnation effects and -
excel | ent f embanogiliobn-type quaternary ammoniusalvph@oBifized on a water-insolibldesotidl f 1 oss
conposi tion was prepared by inmmobilizing an organosilicon quaternary

anmoni um sal darr@¥r it EemBanenabitf aneadt ehe(shifactifigEleéed from bk kybupebasistinRloer r ]
has 18 carbon atons on the surface of nylon floss as the water-insol uble

sol i d carri golyoxyethylene-polyoipRorifite BocklcBpsly :8RRAS afkyRilarRide fhdedabiRsing
eval uated for the nicroorganism elimnation ratio acCcording to the

procedures %eﬂeméés%ﬁ’e ARRGing 8 ellecietTrdih iR L8RP nsRlifE SHBBRS M

el i mination €ffeéct
thickening agents and cationic thickening agents; and optionally at least on2 alcohol

selected from the group consisting of ethanol, propanol and isopropanol as a dispersing

agent.

eet Has Been R laced

HII\Il\ \III\\ \l\l lll



22 - - What is clained is: 1. An oral cdHF4sF1%n
conpri sing ‘an organosilicon-type quaternary ammoniumsalt immobilized on a

wat er -i nsol ubl e solid carrier. : 2. An oral conposition
according to claim11l, wherein the organosilicon-type quaternary anmoni um
salt is trial koxysilylalkyltrialkylanmoni um hal i de. 3. An oral

conposition according to claiml1, wher@®n the water-insoluble solid
carrier is selected fromthe group consisting of siliceous materials and
cellulosic materials. 4.. An oral conposition according to
claim1, further comprising at ORAZtCOMPOSITIGRCt ant sel ected fromthe
.group consisting of pol yoxyet hyl ene-pol yoxypropyl ene bl ock copol yners_ and
al kyl ol am des. 5. An oral conposition according to claim1
further conprising aibstreasf itheriiscldsbieckeni ng agent sel ected fromthe group
consi sting of nonionic thickening agents and cationic thickening agents.
6. An oral conposition according to claim5, wherein the nonionic
t hi ckening agent is hydroxyethyl cellul ose, hydroxypropyl nethyl cellul ose,
hydrophobi cal l'y-  nmoghefel i€ gishlusEdOnA B mps itibh ix{?:ﬁﬁix?%"ﬂ\ organosilicon-type
hydr ophobi cal | y-nmodi fi ed hydr oxypropyl meét hyl cel [.ul ose. 7. An
oral COMpOS ki - Lo . . i A . .
agent 15" car eraBERROhh R Firilised of e iplohg S ier T pARRURAY,
oral conposit i =gl j 1S :

ah b cAHBOSiHT ahafibds Wyshem bUiARE g@%@fgmghmm@%@@ﬁ

al cohol sel ected e group consisting o ropano
' sopr opanol organosilicon-type quaternary ammonium salt immobilized on a water-insoluble solid

carrier in comf:ination with at least one sﬁrfactaht selected from the grouf; consisting of
iaolyoxyethylene~polyoxypropylene block copolymers and alkylolamides as a stabflizing
ageﬁt; at least one thickening agent selected from the group consisting of nonionic
thickening,agents and cationic thickening agents; and optionally at least one alcohol
selécted from the group consisting of ethanol, propanol and isoprlopanol as a dispersing

agent.
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