- TOOTHPASTE COMPOSI TI ON N The
present invention relates to a toothpaste conposition, and nore particu -

larly, it -relates to an anti conposi tion having stable

bactericidal_ acfivity .and gx |HEET T al properties. -
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I g are effectrve cationic bactericides for inhi (l?é i‘on of
pl aq and there have hitherto been made a proposition that

t hese bactericides are blended in toothpaste conpositions. Wen th (-
conpounds are mxed with anionic ingredients such as thickening agents or
surfactants in toothpaste conpGOTHBRSSTE KOMPOSITIONUSe el ectric reaction
to deteriorate their. bactericidal activity because their cationic
properties. To prevent such an electric inactivation of bactericidal-
activity, there is proposed a conbination of cationic bactericides and
noni oni ¢ t hi ckening agepts _or. .cati oni | yners (se e.q. . JP-A 2-2235
11, JP-A 3-127718 and USPPRS™ 'E{"a %if“?aq%v\“ée\%‘&‘?“‘g‘f’% ﬁ‘bdﬂ‘g‘ﬂ%e RIS -
bactericidal act jaM} teYedds 1d 4l GntCichORBbEpRB&Bostoh A Rg ishictadtlclahizgliy N these
conpositions, the conpositions have poor paste-shape retention and poor
rheologi - 35 and excellent rheological properties. :

b

Water-soluble pyridinium compounds, quaternary ammonium compounds
and biguanide compounds are effective cationic bacten'cides for inhibition of plague
formation, and there have hitherto been made a proposition that these bactericides are

i0 blended in toothpaste compositions. When these compounds are mixed with anionic
ingredients such as thickening agents or surfactants in toothpaste compositions, they may
cause electric reaction to deteriorate their bactericidal activity because of their cationic
properties. To prevent such an electric inactivation of bactericidal ac;ivity, there is
proposed a combination of cationic bactericides and nonionic thickening agents or cationic

15 polymers (see, e.g., JP-A 2-223511, JP-A 3-127718 and USP No. 5,176,901).
However, although the bactericidal activity of the cationic bactericides is stabilized in
these compositions, the compositions have poor paste-shape retention and poor rheologi -
cal properties in the sense of use.

To obtain a toothpaste composition having good shape retention, there has

20 been made a proposition that a cationic polymer is bleaded in the composition. For
example, a cationic polymer is combined with silica to cause flocculation between both
substances, so that thickening properties are improved to form a gel. However, the gel
stability is readily deteriorated with time, such as solid-liquid separation, and silica has
silanol groups which can absorb any cationic bactericide and thereby inactivate its

25  _ bacteriocidal activity.
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cal properties in the sense of use. To obtain a toothpaste
conposi tion having good shape retention, there has been nmade a proposition
that a cationic polynmer ts blended in the conpositi:on. For exanple, a
cationic polynmer is conbined with silica to cause floccul ati on between both
substances, so that thickening properties are inproved to forma gel.
However, the gel stability is readily deteriorated wth tinme, such as
solid-liquid separation, and silica has silanol groups which can absorb

any cationic bactericide and thereby inactivate its bacteriocidal
activity.

2 Under these circunstances, the present i nvent or s
have intensively studied to prpvi de a -toothpaste conposition which
has stabl e bactericidal activity and overcones the pr obl em of poor

rheol ogical properties. As the result, they have-found that a
certain cationically-nodified
. . Under these circumstances, the present inventors have intensively studied to

provide a toothpaste composition which has steble bactericidal activity and overcomes the
problem of poor rheological properties. As the result, they hove found that a

certain cationically-modified .

5 hydroxyethylceliulose (hereinafter referred to as cationically-modified HEC) having a
particular mole;ular weight and having a particular cationization degree can give
thickening properties without causing any flocculation with silica and it is, therefore,
possible to obtain a toothpaste composition having stable bactericidal activity and irproved
rheological properties by blending such a cationically-modified HEC with a water-soluble

10 bactericide selected from pyridinium compounds, quaternary ammonium compounds and
biguanide compounds.

Thus, the present invention provides an anti-plague toothpaste composition
comprising: (1) a water-soluble bactericide selected from pyridinium compounds,
quaternary emmenium compourds and biguanide campounds prefersbly in

15 an amount of 0.001% to 5.0% by weight, based on the total weight of the composition;
(2) a cationically-modified hydroxyethylcellulose having an average molecular weight of
arcund 1,000,000 or higher in the hydroxyethylcellulose portion thereof and having a cationiza -
tion degree of 0.05 w0 0.5 mol/plucose pre:t:erably in an amount of 0.%% to 5.0%4 by weight, based
on the total weight of the composition; (3) a surfactant selected from
20 polyoxyethylene polyoxypropylene block copolymers and alkylolamide compowds :
prefersbly in en amount of 0‘3% o 5!3% by weizht, based on the totul weight of the
ompositim; and (4) a polishing agent prefersbly of the non-silica type preferably in an

anount of 5% to 50% by weight, based on the total weight of the composition.



5 hydraxyet hyl celLLu ose (hereinafter referred to as
cationically-nodified HEC) having a particul ar nol ecul ar wei ght
and having a particular cationization degree can give t hi ckeni ng
properties wthout causing any flocculation with silica and it s,

t her ef ore, possible to obtain a toothpaste conposition having
stabl e bactericidal activity and i nproved . r heol ogi cal properties
by bl ending such a cationically-nodified HEC with "a water-soluble 10
bactericide sel ected f.rom pyri di ni um conpounds, quaternary anmoni um
conpounds and bi guani de conpounds. Thus, the
present invention provides an anti-plaque toothpaste conposition
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hydr oxyet hyl cel | ul ose an average nol ecul ar wei ght of around

1,000, 000 or shi ghRkickiayided) ¥ehoR ¥ Kld weluple b Wik SPrefridtid @Flphidaerf and having
a cationiza - tion degree of 0.05 to 0.5 nol/glucose preferably in an
anount of 0. 5% t chbri@/sTbyquaringdytammb@igre dompound which corbetuded t ot al wei ght of the
conmposition; (3) a surfactant selected fro 20 ) pol yoxyet hyl ene
pol yoxypr opyl ene bl ock icapaptpaiuardigited. Rypes 28 fisgeluble iwpysien dieferred are
preferably in an anount, of 0.,5%to0 %Db i ﬁé Jbased on the total weight
of the B A L R e A R S
non-silica type pretgrably in an isalsonotp&@&on HH&liﬁz%%di‘K%ngasﬁPfs’/eo%le‘é@' ght,

based on the total weight of the conposit
10 water. Preferred are mono-biguanide compounds such as p-chlorobenzyl-biguanide; bis -
guanide compounds such as chlorhexidine and alexidine; polybiguanide compounds such
- as polyhexamethylenebiguanide hydrochloride. Moré preferred are salts of chlorhexidine.
These water-soluble bactericides may be used alone or in combination. The
amount of water-sofuble bactericide to be used is usually in the range of 0.001% to 5.0%
15 by weight, preferably 0.01% to 0.5% by weight, based on the total weight of the
composition.
The cationically-modified HECs are cationic polymers. Preferred among cationically-
modified HECs is hydroxyethylcellulose hydroxypropyltrimethylammonion chloride ether
cbtainsble, for example, by addition of 3-chlaro-2-hydroxypropylirimethylamonivm chloride

o hydroxyethyloellulose, The catianically-modified HEC which can be used
20 has an average molecular weight of about 1,000,000 or higher, preferably

1,000,000 to 3,000,000, and more preferably 1,500,000 to 2,700,000, in the hyd -
roxyethylcellulose portion thereof and has a cationization degree (i.e., average moles of
cationic groups added to each of the glucose units constituting the cellulose portion
thereof) of 0.05 to 0.5 mol/glucose. The amount of cationicaily—modiﬁed HEC to be used

25 is usually in the range of 0.5% to 5.0% by weight, preferably 1.0% to 2.0% by weight,
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The toot hpaste conposition cont ai ns

3

a wat er-sol ubl e pyri di ni um conpound, quaternary ammoni um conpound
or biguani de conmpound as a bactericide. The pyridi nium conpound

whi ch can be used is not 5 particularly limted, so |long as
it is soluble in water. Preferred is cetyl pyrjdini um. chl oride. The
guat er nary anmoni um conpound whi ch can be used Is al so

not particul ar |y | i et ol @ifhe 8t dmbRiche! F QYRLA)- f
benzet honi um chl ori de and benzall oni um r(’:n g*??dﬁe‘?h%%&g, guanfnoe’ﬁe?g%'rpq)un

whi ch can b enakiséichnnecessary to use any other thickening sizént 2d18:8.60 8l WA lotreUnfoning
limted, so | ong as aiehtsiis o@miihitith @ith Bxtiokially-motiBiberic i e bahhad are "
nmono- bi guani de conpounds s Tbépoiyoxfetyiehe-prilfonypoipelorblochéapolpmérsiehicias be used
guani de conpounds such as chl or hexi di ne and al exi di ne; pol ybi guani de
conpounds such as pol PrERafeveiirslropReBacpats waish are Bmemaraidly Mor e -
preferred are salts of l.or hexj di ne. " © T e . .

wat er - sol ubl e bgct era?aélftgggorﬁxa P iﬁeung%rélbe frme F-URPNIG n%qnh%\‘f‘%éﬂ‘p"ﬁﬁ‘@“ in
amount of wat er-sol WX & PRGAGHlamEES ald | Ml r e of
0.001%to 5.0% 15 = by wel gr?t, pr%‘?fsebruaﬁl ygg%éﬁzn?%‘%ohé)uh%%i%&ﬁ?ggbased
on the total weight gederal f3gnula:

CH,CH,0H .
R ICON: . or  RyCON « CH,CH,0H
CH,CH,0H b

wherein R; and R, are independently Cq to C g alkyl. Examples of the alkylolamide are
lauric acid monoethanolamide, lauric-acid diethanolamide, coconut oil fatty acid mon -

lb oethanolamide and coconut oil fatty acid diethanolamide. The alkylolamide is commer -

; cially available, for example, under the trade name “TOHOL@from Toho Kagaka Kogyo,
Co., Ltd.
The surfactant may be blended in an amount of 0.5% to 13% by weight,

preferably 1.0% to 10% by weight, based on the total weight of the composition.

15 The polishing agent, preferably of the non-silica type, which can be used

is selected 50 @5 1o meet the condition that it does not

cause any absorption of cationic bactericides and their inactivation associated therewith. Tt is
referred that the poliéﬁng agent has no silmol groups.
Examples of the polishing agent are calcium secondary phosphate dihydrate and
anhydride, calcium primary phosphate, calcium testiary phosphate, calcium carbonate,
20 calcium pyrophosphate, aluminum hydroxide, alumina, insoluble sodium metaphosphate,

magnesium tertiary phosphate, magnesium carbonate, calcium sulfate, polymethyi meth -

acrylate and synthetic resins. These polishing agents may be used alone or in combina-



conposi tion: The cationically-nodified HECs are cationic

pol yners. Preferred anong cationically- nodi fied HECs is

hydr oxyettyl cel | ul ose hydroxypropyltrimethyl ammoni um chl ori de et her

obt ai nabl e, for exanple, by addition of

3-chl oro- 2- hydr oxypropyl tri nmet hyl anmoni um chl ori de to
hydroxyethylcel}ulose The cationically-nogified HEC which can be used 20
has an average nol ecul ar wei ght of about 1,000,000 or higher, preferably
L, 000,000 103, 00860 afls arlfh P RihifsBlrk oAk hika o 3y AU chde 555688y 1 0. L he
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degree (i.e., aveweige, priérady B to 40% by weiglitHabedoh the gt Wpight athfleebripositach of
the glucose units constituting the cellul ose portion t her eof ) of
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agents in combination with cationically-nodified HEC i s not excluded.
The pol yoxyet hyl ew#npcieyapygpamiydenieraliiock copol yners which can be used
i ncl ude conventional nonionic surfactants which are comercially 5
avail abl e, for exanpl e, Emmalpsqfﬁehtzm@em argaerbitol RLYCRENIUGené glynol, PaGHene
Corporation in S. A, The alkélolanlde co ounds are al so

conventi onal noni 8%k ls'*d’l"‘ﬁ’m@f‘ﬁf’]sp%fe‘h@’ ge glycol, polypropy %Pl ¥ydjokirakiitol

10 and lactitol. These wetting agents may be used alone or in combination. The amount of

humecant 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 agént are menthol, carvone, anethole, eugenol,
methyl salicylate, limonene, cymene, n-decyl alcohol, citronellol, o-terpineol, methyl

15 acetate, citronellyl acetate, methyl eugenol, cineole, linalool, ethyl linalool, vanillin,
thymol, spearmint oil, peppermint oil, lemon oil, orange oil, sage oil, rosemary oil,
cinnamon oil, peﬂﬁa oil, gaultheria oil, clove oil and eucalyptus oil. These flavoring
agents may be used alone or in combination. The amount of flavoring agent to be used is
usually in the range of about 0.1% to 10% by weight, preferably about 0.5% to 5% by

20 weight, based on the total weight of the composition.

Examples of the sweetener are saccharin sodium, Acesulfame K, stevioside,

neo-hesperidyl dihydrochalcone, glycyrrhizin, perillartine, thaumatin, aspartylphenyl -
alanine methyl ester and p-methoxycinnamic aldehyde. These sweeteners may be used

alone or in combination, The amount of sweetener to be used is usually in the range of



[err]" : wherein Rlerr] and Rlerr] are independently (Jerr] to

Cerr] alkyl. Exanples of the al kyl ol am de are l auric acid

nonoet hanol am de, l|auric acid diethanolam de, coconut oil fatty acid non -
10 oet hanol am de and coconut oil fatty acid diethanol am de. The
alkylolam de is coomer - cially availabl€, for ekxanple, under the trade

name "TOHOL". from Toho Kagaku Ko? yo, Co., Ltd.

The surfactant n&1%t 1% brreight preferhly Asthrie 0.5 by weight; M@%@Wﬂé’ﬁgh&
preferably 1.0%to 10% b }/ wei ght, based on the total weight of the
conposi tion. 15°f the composition. The polishing agent, preferably of the

non-silica type, whi ch ﬁ)&rﬁp@s fo%%'Qrapeumasgentaren§ %\Sobr%&%n%%eéﬁ?h tricsds aﬂeet the

condition that it does not I on 0 CIoni ¢

bact eri ci des andarhsiedic tal@cides/sadn a@ﬂod@@%hxﬁ%tﬁﬂ 1 dpes ewy&a suchlas defitran -
preferred that the polishing agent has no sil anol groups. Exanpl es
of the pol i shii ngasageylaseaprotessq naitanase, Sycynd and/lyfreaspst vondilivyghapiateand
anhydride, calciumprimry phosphate, calciumtertiary phosphate, calcium
carbonate, 20 ofalkelametlosughyps @pmmaﬂx@ropmuncemmm@@uommm na,

I nsol ubl e sodi um nmet aphosphat e, magnesiumtertiary phosphate,
magnesi um car bongttat; fluwddes sustlramrlmraﬂmndpmidymhs)ﬂuomr kranexamic acid and @€r y| at e
and synthetic resins. These polishing agents may be used alone or in

conbi na- aminocapric acid; aluminum chlorhydroxy! allantoin; dihydrocholesterol, glycyrrhizin

salts, glycyrrhetic acid, glycerophosphate, chlorophyll, sodium chloride, caropeptide and
10 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
examples and comparative examples.
Unless otherwise indicated, percents (%) are ail by weight.
15 Examples I and 4 and Comparative Examples 1 to 20
Various togthpaste compositions were prepared from the formulations as
shown in Tables 1 and 2 according to the conventional procedures. Amounts in these
tables are all in percent by weight.
The toothpaste compositions thus obtained were measured for their bacteri -
20 cidal activity and paste-shape retention by the following measurement method.
Bactericidal Activity Test
About six grams of each toothpaste composition was weighed out, and
suspended in distilled water, followed by centrifugation, which afforded a supernatant.

The supermatant thus obtained was diluted with distilled water into three kinds of dilutions



5 ' tion. The anmount of polishing agent to be used is usually in the
range of 5% to 50% by wei ght, preferably 10%to 40% by wei ght,
based on the total weight of the composition. The

t oot hpaste conposition can be produced by any net hod.

Optional ly, other conponents nmay be added to the toothpaste conposition.
Dependi ng upon the type of toothpaste conppsitions, appropriate 5

i ngredi ents such as hunecants, flavoring agents, sweeteners and ot her
therapeuti ¢ agentegch containing ce injum pﬁorMeGM&@&ch OPQ 199 ekdtloRPs SO |ong
as the effects of the presSent invention e significantly
deteri orat ed. 0.0001%, o,oooz%oro,oooz;%;fxarrpl es of the hurrecant are sorbitol,

gl ycerin, ethylene glycol, propylene glycol, 1, 3-butyl ene egcoI,
pol yet hyl ene gl ycol , pollymothpsstepvetylplmjdinim chioride 4nd benzetiniuitobloride@re  and

| actitol. These wetting agent be used al one or in conbination. The
amount of SepR AR ERed iR e waer s caPmypno MEO PR AR o 70%
by wei ght, sed e t ot al sition.

Banpl 2 of the. rTO0kF: H e af o MRS ot R gk amgeno
met hyl salicyl at g; tﬂehﬁ??ﬁ@rggacteﬁé’x Eb%cenﬁatﬂﬁf%)l (h&énfaflg%femﬁ folak @)l

[err]-terpineol, neth etate, citrone acet at e,
eugenol , ci neol e,chiotteﬁh@aiydmau&mh ald cAR}HeAine g{@matel théstandard solutions f@rhymol

spearnmint oil, peppermnt oil, lenmon oil, orange oil, sage oil, rosemary
oi | Ci muasnpameots bf MB@ Weie papatd in thg saletrhetet & dosclibed elooy excqit khaand
eucalyptus oil. These flavoring agents may be used alone or in
conbi nati on. The thRsasentrasien MpesoGe PHGORIEN- 035 158.088ed i s

10 To 10 ml of each prepared sample, 0.1 ml of suspension containing Strepto -

coccus mutans at a proportion of 108 to 10° CFU/ml was added. The mixture was
allowed to cause bactericidal reaction in water bath at 37°C for 15 minutes. After the
reaction, a loopful of the sample mixture was plated on a trypticase soy agar (TSA) plate
containing 0.5% polyoxyett:ylene monoolate and 0.07% lecithin, and incubated at 3-7"C

15 under anaerobic conditions (N,/H,/CO,=85/10/5) for 2 days, followed by measurements
of MBC.

The standard MBC was 0.0002% for cetylpyridinium chloride and benze -
thonium chloride, and 0.025% for chlorhexidine hydrochloride and chiorhexidine
gluconate.

20 The test samples were evaluated for MBC according to the following criteria:
Az MBC of the test sample is not greater than the standard MBC;
B: MBC of the test sample is greater than the standard MBC.
Paste-shape Retention Measurement |
The paste-shape retention was measured by the rack test (using a rack made

25 of paralle] wires successively fixed with a spacing of 1, 4, 8, 10, 13, 16, 19, 22, 25, 28,



usual fy in the range of about 0.1%to 10% by wei ght, preferably about 0.5%
to 5%by 20 . wei ght, based on the total weight of the conposition.
Exanples of the sweetener are saccharin sodium Acesul fame K, stevioside,
neo- hesperi dyl di hydrochal cone, glycyrrhizin, perillartine, thaumatin,

aspartyl phenyl - . al ani ne net hyl ester and p-nethoxyci nnam c

al dehyde. These sweeteners may be used 8 al'one or in conbination.
The amount of sweetener to be used is usually in the range of

6 0.01% ft?@mi% B, mmck qgﬁaletp‘éhmm rpotBuRDSqeceEtion 2lstini , based

on the total weight Qsi.tion.

Exanpl es of the tH "ﬁﬁé‘ﬁfﬁ *@“a@fémmfﬁog?%w iAmeeriang the prstersHies e v
t
dI)Icig(r:SISglnam noet hy?swg&%un% %&5?}%&:’9 ﬁt@ﬁm@éﬁ{é c@niposmonswas broken gtea,fteta nyl ase,

prot ease, nut anas®sedo®&0zynme and | ytic enzynes; nonofl uorophosphates
of alkali nmetals, such as sodi um nonof | uor ophosphat e and potassi um

nmonof | uor ophaos - Thpled kapleh vere evatim®d fou tHapeaetersionlhadondihg Watei de and
stannous fluoride; tranexam c acid and [err] - anmi nocapric acid;
al um num chl or hydfplbéwibo cgterizint oi n; di hydrochol esterol, glycyrrhizin

salts, glycyrrhetic acid, gl ycerophosphat e, chlorophyll, sodium chloride,

caropeptide and 10 wat ef E‘B\‘eﬂﬁﬁaéa%‘él’?ﬁﬁ‘ﬁﬁﬁ?m"‘ivﬁ gani ¢ phosphoric

acl d These therapeutic ageQ:t §rol££%¥tar§ck spacing of narrower than 22 mm.

The resuits are shown in Tables 1 and 2.

10 As can be seen from Tables 1 and 2, when cationic or nonionic thickening
agents are used, the bactericidal activity of cetylpyrdinium chloride, benzethonium
chloride, chiorhexidine hydrochloride or chlorhexidine gluconate were maintained stable.
Further, only cationically-modified HEC gave satisfactory paste-shape retention. When
alkylolamide compounds were used as a surfactant in place of polyoxyethylene polyoxy -

15 propylene block copolymers, similar results were obtained.
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polymer

quaternary ammonium

ge molecular weight:
2,000,000; cationization degree: 0.20)
y-modified locust bean gum

Dimethyldiallylammonium chloride

Cationicall

Ingredients
y-modified guar gum
hydrogenphosphate

thickening agent:

Sodium carboxymethy! cellnlose

Nonionic thickening agent:
Hydroxyethy! cellulose

Anioni¢
*: Each numeral in parentheses means an average polymerization degree in the corresponding portion.

Polyoxyethylene (194)* polyoxypropylene

Cationically-modified HEC
glycol (39)*

(HEC avera,

Cationic thickening agent:

Cetylpyridinium chloride
Water-soluble
Benzethonium chloride

compound:
Cationicall

Total

Water-soluble pyridinium compound:

Bacteriocidal activity
Paste-shape retention

Calcium
Glycerol
Saccharin sodiam
Purified water

Flavor



0. 0001% 0. 0002% or 0.0004% I n anot her step,
cetyl pyridiniumchl ori de and benzet honi um chl ori de were separately

dissolved in distilled water to have a concentrati on of 0.0001%

5 0. 0004%
f or measur ement
(hereinafter

S

referred to as MBCO).
and chl or hexi di ne gl uconat e,

of the m ni num bacteri ci dal
For
the standard sol utions for

0. 000

2% or

These six kinds of dilutions were used as standard sol utions
concentration (%
chl or hexi di ne hydrochl ori de

measurenents of MBC were prepared in the same nmanner as descri bed above,

except that the concentration was set to be @ Pp126% @.025% or
0.05% 10 o ' To $0 m oft each:prigar &E | S Dmnled  of
suspensi on confai ning Strepto - coccus “Mit an& hE p prgportion of
10[err] to 10[¢rr} CG-U mM wgs added. The,m xture was, - allowed to
cause bactericifdal er eacti on<si ntwat er! Batk at o@?Egabr—]@;:f bE [l aminut es. After
t he rgeacfioh, a |oopful of the sanple m xtura& h&s| pl atfed on a
trypti case soy agfhr TSA) pkate contai Q;Qg,,085>/g>pal yoxyet hyl ene
monool ate and @. 07% [ecithi®, 4nd intdbated’at 7§3efcp% Slp<m {under
anaerobi c condijfti gns{(N err]/Herr]/CJ err]=85/10/5) —2( dayg, followed
by neasur enent g ofNI\/BCIJ coo~ 8 ne stanglard MBC was
0.0002% f or cefyl p§r i di hi unPchl'or i de“dnd ber‘nz% £8~°8 | g [ Hemilum chl ori de,
and 0.025% for jchi or hexi di ne hydrochl oride and chl or hex & he
gluconate. 20} E NThe tes sarrpl escy\eeecey.algjaged forl MBC
according to thgjfb'ﬂlowl ng €riteria’ o0 00”0-‘3 =3 <m | A MBC of
the test sanpl ¢ g9$ not greater than the standard MBC & |~
B: MBC of the t&1 sanmle is greater than the Sb?dﬂdﬁ-l’-_% VBC
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Past e- shape Retention Measurenent The past e-shape
retenti on was measured by the rack test (using a rack made 25 of
parallel wires successively fixed with a spacing of 1, 4, 8, 10, 13, 16,

19, 22, 25, 28, 32 and 34 mm. On the rack, each

t oot hpaste conposition was squeezed froma | am nate tube with a
cap having a pinhole of 1 mmin dianeter, and the paste-shape retention was
measured by determ ni ng which spacing the toothpaste conposition was broken

at after 30 seconds. 5 11 - The test sanples were

eval uated for shape retention according to the’ followng criteria:
A:. broken at a rack sp&gdnipies6to 122ndCBnfparativ les 21 to 26 B:
broken at a rack spacing of narrower than 22 nm The -

results are shown in Taeticustopthpasig campositigps were prepared from the formpiatienaas be seen
from Tables 1 and 2, n_cationi ¢ or nonionic, thickenin . agents
are used, the bgll"twér”? %\4?)@3? and daeqording tothe %Y?FWHWPF‘%‘WM@%PW’? these

benzet honi um 4 i . ¢hl or hexi di ne hydrochl ori de or
chl or hexi di ne gltaglgﬁ)%%?uelg\?}er?ergl%eﬁﬁgi ned st abl e.

5 . Ascan be seen from Tables 3 and 4, the blending of cationically-modified
HEC having an average molecular weight of 1,000,000 or higher in the ‘HEC portion
thereof and having a cationization degree of 0.05 to 0.50 gave toothpaste compositions
with good shﬁpe retention. Sirnilar results- were obtained, when benzethonium chk'):ide
was used in place of cetylpyridinium chloride, or when chlorhexidine hydrochloride was,

10 used in place of chlorhexidine gluconate, or when an alkylolamide compound was used as

a surfactant in place of a polyoxyethylene polyoxypropylene block copolymer.
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[err] Exanmpl es 5 to 12 and Conparative

Exanpl.es 21 to 26 Vari ous toot hpaste conpositions were
prepared fromthe formul ati ons as shown in Tables 3 and 4 according
to the conventional procedures. Amounts in these tables are all in
percent by wei ght. 5 As can be seen from Tables 3 and 4,
the bl ending of cationically-nodified HEC havi ng an aver age
nmol ecul ar wei ght of 1,000,000 or highars in the HEC portion t her eof
and having a cationization degree of 0.05 to 0.50 gave toothpaste
conposi tions wi th good shape retention- Simlar results were
obt ai ned, when benzet honi um chl ori de
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was ysed in place of cetylpyridiniumchloride, or when chl orhexidi ne

hydrochloride was 10 used in place of chlorhexidine gluconate, or when
an al kyl ol am de conpound was used as a surfactant in place of a
pol yoxyet hyl ene pol yoxypropyl ene bl ock copol yner. 12 [err]
13 [err]
. 14 - -
Example 13

10

15

20

25

30

35

A toothpaste composition was prepared from the following formulation

according to the conventional procedures.

Ingredients mounts (wt%
Benzethonium chloride 0.1
Cationicalty-modified HEC 1.5

(HEC average molecular weight: 2,200,000,
cationization degree: 0.15)

Coconut oil fatty acid monoethanolamide 2.0

~ Aluminum hydroxide 35.0
Sorbitol 35.0
Sodium flnoride 0.2
Flavor 1.0
Saccharin sodium ) 0.2
Purified water Balance

The toothpaste corposition of this example also exhibited good bactericidal
activity and good paste-shape retention.
i Example 14

A toothpaste composition was prepared from the following formulation

according to the conventional procedures.

Ingredients Amounts (wt%)
Cetylpyridininm chloride 0.1
Cationically-modified HEC 2.0

(HEC molecular weight: 1,500,000,
cationiéation degree: 0.20)

PLURONIC F-77 6.0
{average polymerization degree:

ethylene oxide, 104; and

propylene oxide, 35)
Polyethylene glycol 400 20.0
Calcium carbonate 25.0
Mutanase 0.5
Flavor 0.8
Saccharin sodium 0.1

Purified water Balance



14 Exanpl e 13 A toot hpaste conposition

was prepared fromthe follow ng formulation according to the
conventional procedures. I ngredi ents

Amounts (W\t% 5 Benzet honi um chl ori de

0.1 Cationical ly-nodified HEC 1.5
(HEC aver age nol ecul ar wei ght: 2,200, 000,

cationi zati on degree: 0.15) Coconut. oil fatty acid
nonoet hanol am de 2.0 10 . AluﬁfnunlhydrOX|de -
%gdiau m £l uori de So r'llgtla ttogtllpaste composition of tBlS ﬁxample also exhibited good bac%%%iglor
1.0 " g&ﬁg ' j ; 0.2 15
Purified water sctvity & flle e ton. Bal ance The
t oot hpaste conposition ofgxddyisisexanpl e al so exhi bited good bacterici dal
activity and good paste-shape retention. Exanpl e 14

A toot hpaste conpositi on Avaghpasteampesitiofi wesprepased from the Willaying Grmuldtabi on 20
according to the conventional procedures.
Ingredients 5  accordingtothe conveafignalpracequitsoy

Cet yl pyri di ni um chl ori de Ineredients 0.1
Cationical | y-nodified HE f T conate 2.0 Ammg%%ﬂﬂ@ ( HEC
nol ecul ar wei ght: 1, 500, %5?;? %—mﬁgﬁeg HEC L5 cationization
degree: 0.20) (HEC average molecular weight: 2,200,000,
10 cationization degree: 0.15)
Coconut oil fatty acid monoethanolamide 2.0
Aluminum hydroxide 35.0
-Sorbitol 35.0
Sodium fluoride 0.2
15 Flavor 1.0
Saccharin sodium 02
Purified water Balance

The toothpaste composition of this example also exhibited good bactericidal
activity and good paste-shape retention.
20 E le
. A toothpaste composition was prepared from the following formulation

according to the conventional procedures.

Ingredients Amounts (wit%)
Chlorhexidine hydrochloride 0.1
25 Cationically-modified HEC 1.5

(HEC molecular weight: 1,500,000,
cationiéation degree: 0.20)

PLURONIC F-77 6.0
(average polymerization degree:
30 ethylene oxide, 104; and
propylene oxide, 35)
Polypropylene glycol 400 20.0
Calcium carbonate 25.0
Mutanase 0.5
35 Flavor 1.0
Saccharin sodium 0.1

Water Balance



PLURONI C F- 77 6.0

(average polynerization degree: et hyl ene oxi de,
104; and propyl ene oxi de, 35) 30

Pol yet hyl ene gl ycol 400 20.0 Cal ci um

car bonat e ) 25.0 Mut anase

0.5 Fl'avor 0.8
Saccharin sodi um 0.1 35 Purified

wat er Bal ance 16 - The

t oot hpaste conposition of thls\exanple al so exhi bited good bact eri ci dal
activity and good past e- shBgjeethnettesempesition of this example also exhibited gbodBAIRMBidAS

A toot hpaste conpogi.i ar ed fron1the following formulation 5
according to the c%ﬁf\\/’i@g{ad &N Ip&bﬁ'sg

I ngredi ents AnDunts (mﬁ@@ ' Chl or hexi di ne
gl uconat e 0.1 Catlonlcally nodi fi ed HEC
1.5 (HEC aver age nol ecul ar wei ght: 2,200,000, 10
cationi zati on degree: 0.15) Coconut oil fatty acid

nonoet hanol am de 2.0 Al um num hydr oxi de

35.0 - - Sorbitol 35.0



s °

Sodi um’f | uori de 0.2 15 Fl avor

1.0 Saccharin sodi um 0.2
Purified water ' Bal ance The
t oot hpaste conposition of this exanple al so exhibited good bacteri cidal
activity and good paste-shape retention. 20 Exanpl e 16

A toot hpaste conposition was prepared fromthe follow ng fornulation
according to the conventional procedures.

I ngredi ents Anpunt s (mﬁ@%7 _ Chl or hexi di ne
hydr ochl ori de - 0.1 25 . Cationically-nodified HEC
1.5 . (HEC nol ecul ar weight: 1,500, 000,
cationization'Hegré%§g5120) PLURONI C F-77[err]

6.0 _ - (average pol ynerization degree: 30 o

ethyl ene oxide, 104; and 1 A toothpaste composition comprising: ~ P' OPyl ene oxi de, 35)

Pol ypr opyl ene gl ycol 400 20.&’ Cal ci um

car bonat e (1) awater-sQ10blObactericide selected from Mut anase

0.5 35 Fl avor 1.0

Saccharin sodi um  pyridinium compounds, quaternary amm@iun compounds and biguanide corigtirels in
Bal ance 5 an amount of 0.001% to 5.0% by weight, based on the total weight of the composition;
(2} a cationically-modified hydroxyethylcellulose having an average
molecular weight of 1,000,000 or higher in the hydroxyethylcellulose portion thereof and
having a cationization degree of 0.05 to 0.5 mol/glucose in an amount of 0.5% to 5.0%
by weight, based on the total weight of the compositioln;
10 (3) asurfactant selected from polyoxyethylene
polyoxypropylene block copolymers and alkylolamide compounds in an amount of 0.5%
to 13% by weight, based on the total weight of the composition; and
(4) apolishing agent of the non-silica type in an amount of 5% to 50% by
weight, based on the total weight of the composition.
15 2. A toothpaste composition according to claim 1, wherein the water-soluble
bactericide is cetylpyridinium chloride.
3. A toothpaste composition according to claim 1, wherein the water-soluble
bactericide is benzethonium chloride or benzalkonium chloride.
4. A toothpaste composition according to claim 1, wherein the water-soluble
20 bactericide is a salt of chlorhexidine.
5. A toothpaste composition according to claim 1, wherein the cationically -
modified hydroxyethylcellulose is hydroxyethylcellulose hydroxypropyltrimethy! -

ammonium chloride ether,

R



~ a .

16 ' The toot hpaste conposition of this exanple also exhibited
good bactericidal activity and good paste-shape retention.

17 CLAI Ms: : 1. A toothpaste conposition
conpri si ng: (1) a water-soluble bactericide selected
from pyridi ni um conpounds, quaternary ammoni um conpounds and

bi guani de conpounds in 5 an anount of 0.001%to 5.0% by wei ght, based
on the total weight of the conposition; (2) a

cationically-nodified hydroxyethyl cel |l ul ose havi ng an aver age
nmol ecul ar wei ght of 1) 000,000 or higher in the hydroxyethylcell ul ose

portion thereof and - havi ng a catioqization degree of 0.05 to 0.5
nol / gl ucose in an anmount of O. 5@6to 5. 0% by wei ght, based on the
total weight of the conpogh%lﬁ . (3) a surfactant selected
from pol yoxyet hyl ene L opyl ene bl ock

copolyners and al kyl ol am de conpoundgqu?ﬁgﬁ annun of 0.5%
There is disclosed a toothpaste composition contammg (1) a water-soluble

bactericide selected from the group consisting of pyridinium compounds, quaternary
.ammoni'um con;pounds' and biguanide compounds in an amount of 0.001% to 5.0% by
5 weight, based on the total weight of the composition; (2) a cationically-modified

hyd'roxyethylcellulosé having an average molecular weight of 1,000,000 or higher in the
hydroxyethylcellulose portion thereof and having a cationization degree of 0.05 to 0.5
mol/glucose in an amount of 0.5% to 5.0% by weight, based on the total Weighi bf the
composition; (3) asurfactant selected from the group consisting of polyoxyethylene

10 polyoxypropylene block copolymers and alkylolam.ide compounds in an amount of 0.5%
to 13% by weight, based on the total weight of the 'composition; and (4) a polishing
agent of the non-silica type in an amount of 5% to 50% by weight, based on the total

weight of the composition.



to 13% by wei ght, based on the total weight of the conposi
(4) a'polishing agent of the non-silica type in an anpbunt o

fnfﬁfn

“wei ght, based on the total weight of the composition. 15 !
2. A toothpaste conposition according to claim1, wherein}the water-so e
bactericide is cetyl pyridiniumchloride. %7 JUN 995
t oot hpaste conposition according to cl ailm 1, wherein the er-soluble |
bactericide is benzethonium chloride or benzal koni um chl S
4. A toothpaste conposition BOOFHPASTECOMPOSITION e r ei t er - sol ubl g
20 bactericide is a salt-of chlorhexidine. —d

t oot hpaste conposthé a@ﬁ%ﬂwgmla@es%aitcmtﬂpasfeﬁasﬁ;?bﬁtiéﬂ)an&ﬁfok@;sﬁrﬁal ly -
nodi fi ed hydroxyet hyl cel | ul ose i s hydroxyethyl cel [ ul ose

hydroxypr ppy! it FdidFES 3%h aniti-plaque toothASERBMPERitdH 1RV IngStald Waktericidal activity

and excellent rheological properties.

Water-soluble pyridinium compounds, quaternary émmoﬁitim compounds
and biguanide compounds are effective cationic bactericides for inhibition of plaque
formation, and there have hitherto been made a proposition that these bactericides are
blended in toothpaste compositions. When these compounds are mixed with anionic
ingredients such as thickening agents or surfactants in toothpaste compositions, they may
cause electric reaction to deteriorate their bactericidal activity because of their cationic
properties. To prevent such an electric inacti;'ation of bactericidal activity, there is
proposed a combination of cationic bactericides and nonionic thickening agents or cationic
polymers (see, e.g., JP-A 2-223511, JP-A 3-127718 and USP No. 5,176,901).
However, although the bactericidal activity of the cationic bactericides is stabilized in
these compositions, the compositions have poor paste-shape retention and poor rheologi -
cal properties in the sense of use.

To obtain a toothpaste composition having good shape retention, there has
been made a proposition that a cationic polymer is blended in the composition. For
example, a cationic polymer is combined with silica to cause flocculation between both
substances, so that thickening properties are improved to form a gel. However, the gel
stability is readily deteriorated with time, such as solid-liquid separation, and silica has
silanol groups which can absorb any cationic bactericide and thereby inactivate its

. bacteriocidal activity.



