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2143429- STABLE ANTIPLAQUE DENTI FRI CE W TH | MPROVED FOANING AND FLUCRI DE .
STABI LI TY The present invention relates to an anti pl aque 5. dentifrice *5
containing a quaternary active ingredient and at |least 1.5%and up to 2% \"a
bet ai,ne surfactant by wei ght, such as cocoam dopropyl bet ai ne, Iauranido-tfz Y

. propyl bet ai ne or cocobetai ne, which enhances foani ng and e
I nactivate the anti bacterial activity 10. &df t he quater ngiig}gmd

Noni onic surfactants fail to afford sufficient foami ng, and nonionic
surfactants inactivate the quaternary antibacterial activity. Carbowax 600
(pol yethyl ene glycol) and/or sorbitol replace propylene glycol and glycerin
as hunmectant 15. in order to afford stability to the betaine-containing
conposition. Al so, carboxynethyl ceIIquse is prefer- ably avoi ded because
| arge organi ¢ nol ecul es : ni_oni c guns
such-as hydroxy- ethylc 4 : HEAg~agent 20.
for the dental cream More s@EEWHNGHENWLFﬁﬁmguﬁﬁhﬁgL* L3RY s free of

ani oni ¢ and nonionic surfactants and contains only a mninmal anount of

gl ycerin, -1-10% and preferably 5-7% by weight as a fluoride stabiliser
(when a fluoride conpouff®e Preseaf Fﬁv§n§épé Felptess toe Ry pEkd PRGNS
hunmect ant - cantalmkm@1EQﬂn95banain&h§Tasqhaaarhauydabhabethﬁg&éaubhan of a

A L

active |ngred|enF§
deactlvatlng thewaﬁgh¢ua59chaa§ ancpnmadobrapyabetainy, Leaukramiddei ti onal | y

propylbetaine or cocobetaine, which enhances foaming
(7 and does not inactivate the antibacterial activity
10. of the quaternary compound. Nonionic surfactants fail
to afford sufficient foaming, and nonionic surfactants
inactivate the quaternary antibacterial activity.
Carbowax 600 (polyethylene glycol) and/or sorbitol
replace propylene glycol and glycerin as humectant _
15. in order to afford stability to the betaine-containing
composition. Also, carboxymethyl cellulose is prefer-
ably avolided because large organic molecules deactivate
the guaternary compound. Nonionic gums such as hydroxy-
.ethylcellulose are used as gelling/thickening agent _ (?
20. for the dental cream. More specifically, this
; composition is free of anionic and nonionic surfactants
— and contains only a minimal amount of glycerin, 1-10% )
and preferably 5-7% by weight as a fluoride stabiliser
i(when"a fluoride compound is used) in a sole poly-
25.° ethylene glycol humectant-containing composition.
It has been found that the addition of a betaine
surfactant to an antiplaque dental formulation based

" on quaternary active ingredients, improves the foaming
characteristics thereof, without deactivating the
30. gquaternary antimicrobial activity. It has additionally
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2.*been found that hunectants other than glycerin are required in the
bet ai n#® systemto effect cosnetic stability, specifically polyethylene

gly oJ and/or sorbitol. The limtation of the gelling/thickening 5. agent
to %5nign|c guns such as hydroxyet hyl cel | ul ose ( - is also a
necessfry expedient. The ability of quaternary ammoni um conmpounds to
inhibit the formation of dental plaque is well docunented. These :
conpounds, however, present a 10. probl ed-when fornulated in a dentifrice
in that they are deactivated by traditional anionic surfactants such as
sodium | auryl sul phate. Stable, clinically effective dental fornulations
have been made wi th quat ernary ammoni um conpounds and noni oni ¢ surfactants
15. but these formul ations are very poor foaners and result in inferior
products. Conpositions containing anti- plaque quaternary anmoni um '
conpounds and noni onic_surfactants are disclosed in U S. Patents Nos.
4,080, 441, 4,110,keen foung that humegtants otherg than gilycerin) ge476 and

British Pat e{lt No;}ge ﬂ&dgﬁ?tuéfmeﬁ%ak@f tsjutenétbfibfih&t tdbaeh\e&aaloa/ gentl-
ri ce conposition | i Qr n.cont ai.ni n 0 by

wei ght of a quat %ii#*ﬂ) Rﬁ#%#%ﬁ%#iﬁlﬂégiég% % g&gplgeag%? PBact eri al
agent in 25. a smqm@h.emm@ ldaittsitdiong Osﬁutmblgelédnss’hmgkegéngs
fluoride CO”Z'POU“ u@'iﬂi":fo Ji@tgfiﬂﬂss’stl-@‘é&Uh&'&o&%tﬁ%‘é&@ﬂhﬂ&ségem S,

thi cKening agents S as -car % thyIceI ulose hunect ant s. such as

gl {cerin, sorbitot8 FEDthdLGRHA dE*Pes -30. . U.S. Patent
No. 3, 988 435 di scl oses THwrabklity of quaternary ammonium compounds

(- to inhibit the formation of dental plaque is well

—/ documented. These compounds, however, present a

10. problem wben'formulated in a dentifrice in that they
' are deactivated by traditional anionic surfactants
such as sodium lauryl sulphate. Stable, clinically
effective dental formulations have been made with
quaternary ammonium compounds and nonionic surfactants
15. but these formulations are very poor foamers and result
" in inferior products. Compositions containing anti-
' plague quaternary ammonium compounds and nonionic
surfactants are disclosed in U.S. Patents Nos.

C 4,080,441, 4,110,429, 4,118,472, 4,118,473, 4,118,475,

20. 4,118,476 and British Patent No. 1,573,356. '
_{i) ' U.S. Patent No. 4,161,518 discloses a denti-
~ | frice composition for inhibiting plaque formation

containing 0.05-1% by weight of a guaternary ammonium
organosiloxane as the active antibacterial agent in
25. a suitable vehicle containing suitable polishing
| agents, fluoride compounds, anionic surfactants,
flavouring and sweetening agents, thickening agents
such as carboxymethylcellulose, humectants. such as
glycerin, sorbitol and other polyhydric alcohols.
30. ' U S. Patent No. 3, 988,435 discloses pharma—
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3. ceutical conpositions including a dentifrice containing a quaternary
anmoni‘'um di hydr ochal cone gl ucoside as the antibacterial agent having a® -
sweet taste, as well as abrasives, surfactants including nonionics and 5.
"derivatives of fatty amnes with betaine structures,” swelling, gelllng Qr

‘t hi ckeni ng agents such as hydroxy- al kyl cel | ul ose particularly o hw\fﬂ
hydroxyet hyl cel I ul ose, polyethylene glygols, polypropylene glycols; 'ett
humect ants such as sorbitol, mannitol; glycerin, Q 10.

propyl ene glycol, colourants, and flavours. Al of aforesaid cited patents;
sinply list the conventional additives useful in dentifrice conposi- tions. .-
There is no disclosure of the use of the betaine as the exclusive S
surfactant in the production 15." of a high foam ng dentifrice. There is -
al so no disclosure nor recognition of the necessity to limt the hunectant

to polyethyl en@e@%ﬂ@@i 3 @élﬁuxf& tﬂ{clxﬂiﬁé@déihﬁl@{id& GRiirihg :

noni oni ¢ guns - suc as ro e ce 1)1 oraer 0 O In cosnmeti -

o Conl 1 IUTE ) S ey Al AR e Thotie A L T L &

Patent No. 4, 3fSt7i94cteniial sageninthayping ar&wsetattasta %eml]Puis i cation.

No. \7‘080/0005Zb£ s PN Stam £l Selisé ﬁz&iﬁiﬂﬁg&&%}l ﬁﬂxfh?“t'“e sur- 25.
an anpho

faces cont ai ni y quat: er nar% anmonl um conpo tic tenside
r

whi ch may®be a ¢1ﬁ4%"sz‘(¢-’ne° fattetapihes i m%rﬁ'%ﬁ‘%ﬁﬁsof the =
ami nocar - boxysvwel Bind, tqwmmyc&rfaﬁcacameg mgénﬂs @‘dcﬂﬁtas&xydroxy-
alkylcellulose particularly hydroxyethylcellulose, o (
polyethylene glycols, polypropylene glycols, etc., ' ,l)
humectants such as sorbitol, mannitol, glycerin, f o g_)
10. propylene glycol, colourants, and flavours. '
| All of aforesaid cited patents simply llSt the
conventional additives useful in dentifrice composi—-
tions. There is no disclosure of the use of the
betaine as the exclusive surfactant in the production
15. of a high foaming dentifrice.: There is also no:
' disclosure nor recognition of the necessity to. limit
| the humectant to polyethylene ‘glycol and/or sorbitol,
and the thickening agent to nonionic gums: such as .
rhydroxyethylcellulose, in order to obtain a cosmeti- } : g"
" 20. .cally stable dentifrice in a betaine-quaternary
ammonium system. ' (‘)
U. S. Patent No. 4, 363 795 and its counterpart - NS
_International Patent Publication No. WO 80/00057 to -
'"Wahlstam disclose a cleaning agent for dentine sur-
25, faces containing a quaternary ammonium comnound, an
ampholytic tenSide which may be an imidazoline or a
betaine and a sequestering agent of the aminocar— |
" boxylic ac1d type which has a synergistic effect as
to the antibacterial properties of the treating
30. solution. All the Examples are in the form of



td the antibacterial properties of the treating 30. solution. - All the
Exanplés are in the form of 4. cleaning solutions. There is no nention
of gental creans, nor the use of hunectants and thickening agents. U S
Pat.ente,No. 4,130, 637 di scl oses a specific group of betaine conpounds, or a
m xturg_of the said S. betaine and its correspondi ng carboxylic acid
quaternary ammoniumsalt in a 9:1 ratio, as, non-staining anti- m crobial
anti pl ague agents in a dentifrice vehicle d%mtaining the aforelisted
conventional hunectants and gelling agents, and a nonionic surfactant.
This patent 10. fails to disclose the necessity of using a betaine
surfactant exclusively, the specific nonionic gelling agent
~hydr oxyet hyl cel | ul ose and the specific hunectant polyethylene glycol and/or
sorbitol, in order to obtain a stable, high foam ng quaternary-containing
antiplaque. 15. deptifrice. .S Pate Nos., 4, 117,1Q7, and 4,117,108 al so
di scl ose a speci f FtEPPHUP %?Hbtéjtc?fﬁfe C s %dﬂer'%éqn of tdien%a]l
anti pl ague agent screams demor fthe cuse £ /humegitants rnd Hhickendmg agents.
humect ants and 20. gellﬁﬁg_ ot Nﬁﬂ‘%¥i3d% i 'Hé#HEEE YPiLeci fic

| scl os 0

surfactants. There is no ure an_ant’l bacterial. quaternary amoni um
conpound, and a bSYTEHRACE FIERINM{CORBIUNAS iQ% |y MixhES: 9k thes Fais

recognition ®f tligespbte fand city cdrfespaiding autgeidliing Rgd quate rnaey
o T o 1o B PRI LS YT S o oSN LA e
- ©  miecrobial antiplagque agents in a dentifrice vehicle
Ay containing the aforelisted conventional humectants and
N " gelling agents, and a nonionic surfactant. This patent
10. fails to disclose the necessity of using a betaine
surfactant exclusively, the specific nonionic gelling
agent hydroxyethylcellulose and the specific humectant
- polyethylene glycol and/or sorbitol, in order to obtain
© - a stable, high foaming quaternary-containing antiplaque
15. dentifrice. o :

U.S. Patent Nos. 4,117,107 and 4,117,108 also
disclose a specific group of betaine compounds and
their salts as antiplaque agents in a dentifrice
vehicle containing the conventional humectants and

'20. gelling agents, as well as anionic/nonionic surfactants.
There is no disclosure of an antibacterial quaternary
- ammonium compound, and a betaine surfactant exclu—
sively.  There is also no.reéoghition of the specifi-~
- city of humectant and gelling ageht and the exclusicn
25. - of anionic/nonionic surfactants in a guaternary-
betaine system, which is necessary in order to obtain
a stable high foaming antiplaque dentifrice.
. Thus, none of the above cited prior art dis-
closes a cosmetically stable antiplague dentifrice
30. with improved foaming and fluoride stability containing

(» @



a stable high foam ng antiplaque dentifrice. Thus, none of the above cited "’
prior art dis- closes a cosnetically stable antiplaque dentifrice 30. w4h

i mproved foam ng and fluoride stability containing 5. as. the essenti al -

i ngredi ents.a cationic quaternary anmoni um anti pl aque conpound, a ~
zwitterionic betaine surfactant, a humectant conpatible with the catieQiT
anti pl ague agent selected fromthe groug consisting .5. of pol yet.hyl ene

gl ycol and sorbitol,.and the nonionic gélling agent hydroxyethyl cell ul ose,
in an aqueous vehicle containing a dental abrasive. Nor is there a prior
art disclosure of ‘the sorbitol hunectant -inproving |ong term fluoride
stability, nor the corm 10. bination of small anounts of glycerinin a

pol yet hyl ene gl ycol hunectant inproving long termfluoride stability. W
have now found that dental cream formul ati ons containing antipl aque

t | d tabi|lised _and ide better f '
whon' botal no 185 {80 PRRHReed Lo ragiaREe ko SRR R RSBk C and
noni oni ¢ -sur f acmmend urHamtd plagyes gonpeungds | peeiitsazighjcobetndne

sorbitol mist 1 galdeecbie LCANheRkRaak ghrpatiBiboyipat ERL cas¥BhiLE
stability of the prqduct. However, a snal| anmpunt ofuglycerln may be used
to 20. chenicéPF}Péﬁaﬂﬁl?§@théeFPGGFﬁd§;89nF§FnEFQ oFABEAEELRTA sol e

pol Iyet hylﬁne g!q&@blb@mhgﬂ.&nbuzgllyeﬂﬂ.oahd -gorbitodh. aadhyﬁéo;wnibluh;eelr']l ul oﬁe-
replace the ani I I 19 eqr . 0 has the
i e BUBRE Budenfor b IBR1TRnge0) 2A°HA UduBGa' oo e Th

potential to d a _
.- wvehicle containing a dental abrasive.  'Nor is there _
~'a prior art disclosure of the sorbitol humectant Y &
improving long term fluoride stability, nor the com- \_/

10. bination of small amounts of glycerin ina polyethylene.
o glécol humectant improving long term-ﬁludride=stability.“
We have now found that dental cream formulations
containing antiplaque.quaternaryiammonium'compounds ﬁay
_ be stabilised and'provide.better foaming when betaine -
15. type surfactants replace the traditional anionic and
nonionic surfactants. Humectants such as polyethylene
- glycol and sorbitolmust replace the conventional
. glycerin for better cosmetic stability of the product.

. 'However, a small amount of glycerin may benusedfto. L (3'

. 20. ‘chemically stabilise the fluoride~containing compound
in a sole polyethylene glycol humectant. Nonionic o AD
gums such as hydroxyethylcellulose replace the anionic _  ¥~j_

- carboxymethylcellulose gelling agent which also has
_ the-potential-to'deactivate the quaternary compound.
25. .- The present invention aims to provide a better
. foaming antiplaque dentifrice based on quaternary
active ingredients by the incorporation of a
'zwitterionic betaine surfactant as the foaming‘agent;
| The present. invention also aims to provide a
30.. cosmetically stable foaming antiplaque dentifrice



28.~ The present invention ains to provide a better foam ng

anti plraque dentifrice based on quaternary active ingredients by the
inggnporation of a zwitterionic betaine surfactant as the foam ng agent.
The prgsent invention also ainms to provide a 30. cosnetically stable
foaningfantiplaque dentifrice 6 contai ni ng pol yet hyl ene gl ycol and/or
sorbitol” as hunectant which is conpatible with the betai ne and the
quaternary active ingredients. This inventi,on also ains to provide a stable
5. foam ng anti plaque dentifrice containing the nonionic (

gum hydroxyet hyl cel |l ul ose, as gelling agent to stabilise the betaine

quat ernary ammoni um system and to prevent deactivation of the quaternary
active ingredient by the anionic sites in nol ecules of 10.

car boxymet hyl cel | ul ose. This invention also ains to provide a cosnetic
(physical) and chem cally stable foam ng anti pl aque dentifrice containing a

fl uori de-provi di ngoritipriny plyethiyiliehel glycoilniafd/ognebrbitell gsycerin,

(1-10% 15. by wei stahi ki sin fo of.ides_proyvkdj
conpound, mﬁthouggg%%%§§3ﬁ§ﬁ§f#ééfi%ﬁﬁgggéégfc&é gb%b#tééggi?gegﬁén%ﬁgrice.
According to the guaksamanshastiiven ingreddratsnt i pl aque dentifrice with
inproved foam ng whi ch 2@nd Inved®ith R1800RLMsaRE PRLODAE AUSEaBiaNtS,

O e e e, b eeiie et P05 Sh A5 Bhe hofonsc
( gum, hydroxyethylcellulose, as gelling agent to
stabilise the betaine quaternary ammonium system and
frl _ . to prevent deactivation of the quaternary active
~ _ ingredient by the anionic sites in molecules of
10, carboxymethylcellulose.
This invention also aims to provide a cosmetic
(physical) and chemically stable foaming antiplaque
dentifrice containing a fluoride-providing compound
_ and sorbitol. or minimal amounts of glycerin, (1-10%
15.: by weight) as stabilising agents for the fluoride-
' providing compound, without adversely affecting
cosmetic stability of the dentifrice.

P : According to the present invention a stable

%{ SR antiplaque dentifrice with improved foaming which

20. is free of nonionic and anionic surfactants, comprises
:as'the essential ingredients, an effective amount'of
an antiplaque quaternary ammonium compound, at -least
1.5% by weight of a betaine surfactant, the betaine
surfactant being the sole surfactant species, a

-25. humectant selected from the group consisting of poly-

| ethylene glycol, sorbitol and mixtures thereof, a

nonionic gelling agent such as hydroxyethyicellulose
-and préferably a fluoride-providing compound, in an.
aqueous vehicle containing a dental abrasive.

30. More specifically, the pfesent invention relates
"to a stable antiplaque dentifrice formulation with
improved foaming and fluoride stability whiqh is free



1.5% by wei ght of a betaine surfactant, the betaine surfactant being the -
sol e surfactant species, a 25. hunmectant selected fromthe group consistikng.
of poly- ethylene glycol, sorbitol and mi xtures thereof, a nonionic gelling-
agent such as- hydroxyethylcellulose and preferably a quorlde providing _
conpound, in an aqueous vehicle containing a dental abrasive. 30. l\f/
More specifically, the present invention relates to a stable anti pl aque
dentifrice fornulation with inproved fopnmng and fluoride stability whi-ch
is free 7. of nonionic and ani-onic surfactants, conprising an effective .°
antim crobial anmount of a quaternary anmoni um conpound, at |east 1.5% by

wei ght e.g. about 1.5-2%by 5. - weight of a betaine surfactant, preferably .
about 0.05- 2% by meight of a fluoride-providing conmpound, and sorbitol or

"%

1 to 10% by MBIQ) ql cerlne as a stabilizer for the fluoride providing
conpound, prefer rﬁ” %“%@%i@}liﬂelmfaﬁtaaﬂmnmmsl&g ansel ect ed g
fromthe group mﬁﬁcs.ﬁlm alftimﬁquiﬂmlemogﬂn\,&cgf , E%r trgll r%g xt ures -
thereof, and a R I U s%? about 0 & -
hydr oxy- et hyl cell Ul ose,’ preﬁbra 9 Bﬁsevéhléb@u@oﬂbérﬁﬁngyabout .

40- 60% by wei ght@@%@f@hﬁmﬁlﬁmt. paeﬂea-bb};behmwe os-The sor bi ItoI ]
“mproves ihe | Sggig‘*éiﬁ%*@%%ﬂ% e, PR B When
t he sol e hunect 6% @me It Sfaldlysesine ofs gl ycerl n, as
low as 1% nmy lstabilizer for the fluoride providing- compound, (
‘preferably: about 20-30% by weight of a humectant
10. - selected: from the group consisting of“polyéthylene
glycol, sorbitol and:mixtures thereof, and a nonionic
gelling agent, e.g. about '0.5-2% by weight Of“hydfoxy-
ethylcellulose, preferably.infan-aqueous vehicle
‘containing about: 40-60% by weight of water-insoluble .
15.  dental abrasive. The sorbitol component, which
stabilises the betaine-quaternary'ammOniumvsystem, also
.imprOVes the'long;term'fluoride chemical stébility of
the"dentifriCe.. ‘When the sole humectant is. polyethylene
glycol, a small amount of glycerin, as low ds 1%, may be
20. l-utlllsed to improve long. term fluoride stability, with-
- out adversely affecting the cosmetic stability of the | '(:
dentlfrlce.. Lo - ' R '
" Cationic antibacterial materials are well known l' ;
- in the art. See, for instance, the section on ~
25.."'“Qnatérnary_Ammonium and Related Compounds" in the
article on "Antiseptics .and Disinfectants” in. Kirk-
Othmer Encyclopedia of Chemical Technology, 2nd Edltlon
(Volume 2, pages 632-635), incorporated herein by
referencen -Cationic materials which possess anti-
30. * bacterial activity (i.e. are germicides):arefuéed
' against bacte:ia and have been used in oral composi?



20r =~ utilised to inprove long termfluoride stability, with- out adversely
affectkng the cosnetic stability of the dentifrice. Cationic antibacteri al
materi.als are well known in the art. See, for instance, the section on, 25.
"Cﬁaiernary Ammoni um and Rel at ed Conpounds™ 'in the article on "Antiseptics
and Di'si nfectants” in Kirk- O hmer Encycl opedi a of Chem cal Technol ogy, 2nd
Edltlon Vol ume 2, pages 632-635), incorporated herein by reference. '
Cationi c material s whi.ch possess anti - bacterial activity (i.e. are
germ ci des) are used agai nst bacteria and REVe been used in oral conposi-
7a. tions to counter plaque formation caused by bacteria .in the oral
cavity. Anong the nost conmon of these antibacterial antiplaque quaternary
anmoni um conpounds i s benze- 5. t honi um chl ori de, al so known as Hyam ne
1622 or diisobutyl phenoxyet hoxyethyl dinmethyl benzyl anmroni um ( 8.
chloride, and cet wWignsg ith oMty gliadme formatdoal cpuepdr byi bactbita
material is hlghly efgﬁxna 53'&;§Q{§UDtlngOfa| hygi ene by reducing formation
of dental plaque and cal cul'us is generally acconpani ed 5. by a
reduction in periodont AmQtigs dhee MOS LOCEEMOD, OFF orﬁ—i{lése antibacterial

antiplaque quaternary ammonium compounds is benze-
‘5. ‘thonium chloride, also known as Hyamine 1622 or
-diisobutylphenoxyethoxyethyl dimethyl benzyl ammonium

&

Gl



anti bacteri al agents of this type are those nentioned; for instance, in - ..
U S. Patent Nos. 2,984,639, 3,325,402, 3,431,208 and 3,703,583 and Bri i sh
Pat ent No. 1,319, 396. 10. Q her antibacterial anti pl aque quaternarg:
ammoni um conpounds i nclude those in which one or two of the substltuen;.s 0
the quaternary nitrogen has a carbon chain length (typically an al kyl:
group) of sone 8 to 20, typically 10 t®.18, carbon atons while the 15.

remai ni ng substituents have a | ower nunber of carbon atons (typically, - an .

al kyl or benzyl group), such as 1 to 7 carbon atons, typically methyl or:
ethyl groups. Dodecyl trinethyl amroni um bron de, benzyl di met hyl stearyl
anmoni um chl oride, cetyl pyridiniumchloride 20. and quaternised _
5-am no-1, 3-bis (2-ethyl hexyl)-5- nethyl hexa hydro pyrimdi ne are typi cal
guat ernary anmoni um.anti bacterial agents. The dentifrice fornulations of.
the present i rueidrigte Ccaidicetyl efsfreiclindmm rohiliride & h&xﬁlahi ordl pl a'que

quaternary a st preferably
0. 025- 1% by W%ﬂ% corrposa(i:tfeﬁ%"ﬁati 'yﬁ'hsa%%lg’ %th% quaternary anmoni um
conpounds to |mmﬁirmeraémmm &Y Feduging @mantsiomldf depkal 30.
However, they gu dEaeﬁ'Id e i 1 Iem@m Q@ GehdiaaaARlconpah 18y sodi um

| aury! tu% iR C i G R
t he . antibacterial agents of this type are those méntioned,
for instance, in U.S. Patent Nos. 2,984,639, 3,325,402, e
3,431,208 and 3,703,583 and British Patent No. L
1,319,396. - _ J :
10. Other antibacterial antiplaque'quaternary
ammonium compounds include those in which one or two
of the substituents on the quaternary nitrogen has a
carbon chain length (typically an alkyl group) of some
8 to 20, typically 10 to 18, carbon atoms while the
15. remaining substituents have a lower number of carbon
atoms (typically an alkyl or benzyl group), such as
1 to 7 carbon atoms, typically methyl or ethyl groups.
Dodecyl trimethyl ammonium bromide, benzyl dimethyl |
'stearyl ammonium chloride, cetyl pyridinium chloride
20. and quaternised 5-amino-l,3-bis (2-ethylhexyl)-5-
methyl hexa hydro-pyrimidine are typical quaternary - ; Q :
ammonium antibacterial agents. : _ </
The dentifrice formulations of the present
“invention contain an effective amount of the anti-
25. plaque quaternary ammonium compound, preferably about
0.01-5%, and most preferably 0.025-1% by weight of
the composition. :
The ability of quaternary ammonium compounds to
inhibit the formation of dental plaque is well known.
30. However, they are deactivated by the anionic surfactants
such as sodium lauryl sulphate conventionally used in
dentifrice formulations. The substitution of nonionic
surfactants for the anionic surfactants eliminates the



deactivation problembut results in products with poor foam ng. The

i ncorporation of betaine surfactants into antiplaque dental fornulations-
based® on quaternary 5. active ingredients unexpectedly inproves the
f.ogm ng of these fornulations wthout deactivating the quaternary

anti gacterial agents. The betaine conponent of present dentifrice ,
conposisti on preferably has the general formula: 10. [err]- 15. wherein R
represents an al kyl group having 10 to ab84t 20 carbon atons, preferably 12
to 16 carbon atonms or the amdo radical: [err]. 20. wherein R represents an
al kyl group having about 10 to 20 carbon atons and a is-the integer 1 to 3;
R and [err] each represent an al kyl group having 1 to 25. 3 carbon atons
and preferably 1 carbon atom R represents an al kyl ene or hydroxyal kyl ene
group having from1l to 4 carbon atons and, optionally, one hydroxyl group.
Typi cal al kyl di met hYl -betai nes include decyl betaine or ‘ith

2- (N-decyl - N, N- di g i wemsti rodembat 3@suddso 1hePEPAYCHS With

2-(N-coco-N, N-di neth hggnnnio) acetate, = 10. nyristyl betaine, palmtyl
bet ai ne, |auryl R® anH}

| | _é;@getaine.and S W Pl flictant® into
am dobet ai nes simlarly Thel ,Mﬁ%e‘fﬁih&b%’tneﬁbne, cocoam do-
| antiplaque dental formulations based on quaternary
5 active'ingredients.unExpectedly improves the_foaming
( of these formulations without deactivating the
| | ' | ial agents. -
quaternary antibacter . .
‘The betaine component of present dentifrice

composition preferably has the general formula:

(“\

10.
| 1'22 |
rl-n*-r%-coo”

3

15 wherein Rl~represents an alky; group having 10 to
about 20 carbon atoms, prefe:ably 12 to 16 carbon

atoms or the amido radiéal:._

C - e
‘) |
\/.

' wherein R represents an alkyl group'having'about 10

_‘to 20 carbon stoms and a is the ;nteger 1 t? 3;

'R? and R3 each represent an alkyl groqp hav1ng l to
25. 3 carbon atoms and preferably 1 ca;bon atom; R .

- represents an alkylene'or hydroxyalkylene group hav;ni |
from 1 to 4 carbon atoms and, optionglly, one ﬁydroiy
group;’ Typical alkyldimethyl betaines inéludg decy
betaine or 2-(N-dech-N,Nidimethylammonio) ?cgtate,

30, coco betaine or 2—(N—COCO—N,N-dimgthylammonlo) acetate,



propyl betai ne and_lauranidopropyl bet ai ne. 5. The bet ai nes, which

are zwitterionic materials, function as a foam ng agent in the .
quat ernary-con- taining dentifrice conpositions of the present invention
but do not deactivate the .

" They. act cationically over a wide pH range,
quaternary anti- 10. microbial activity. This is shown by in vitro tesTs -
usi ng wool swatches, which sinulate human,skin and oral tissue, as the
absorptive material in the Red 80 Stain téét, J. Soc. Cosnet, Chem 31,
271-278 (Sept., Cct. 1980). Wol has the same type of absorptive.l1l5. «+
properties as oral tissue due to simlar isoelectric and isoionic points.
Using the Red 80 Dye Test, the follow ng experinent illustrates that the = -
bet ai ne surfactant does not deactivate the quaternary. The Red 80 Stain
20. Test was perforned using a solution of cocoam dopropyl betaine al one,
benzet honi um chimyridetyl Gessa ixt.ure .of cocoam dopropyl bet ai ne and
benzet honi um chlégéﬁe;ﬁf}ge digg%'e}%%&s% rﬁerﬁlﬁ‘fe't HeuRzd) begatiniess treat ed
with benzet honi (4 Ghi GIHERR G Fteamyd betaiss. m@heagﬁdgﬁgégégggium
d darker "t han

chl ori de and tmﬂﬁ%miianiywiﬂaﬂqﬂee@%@bém&@@e%ﬂ&? gg@g'Staine
t he cocoani do- W) Lal. ‘ed swat.ch: YThis CeAlPeareSopmatio-
Pyl BeLAg bh ggF@F@ﬁ?ﬁeﬁF@Pﬁénbsundhehan t he bet ai ne

benzet honi gm chloride Is a "sStTo

iLe. it hag'a-greater gPFrH@FBéne§0 @hiqhtheemﬁﬁitigéﬂéﬁbs:R$%%%$%ﬁ§
LG s ,

i ndi cating that fuhethohaasea fodReagNebedeassi yale the benz
_ - T - 10, 8 €he. quatarnary-con- Lo
chlori de. FbWEVEE;nfﬁgldé&@iggfgeté§g£§§f¥éfﬁs§631Eszrgi;sez;con o C

invention, _They act cationically over a wide pH
rangg,_but_do_not deactivate_the_éuaﬁernary anti- .'“;j(v
10. mi?robial activity. This is shown bj ih:vitfo tests
using wool swatches, which simulate human skin‘and
oral tissue, as the absorptive material in the ked 80
Stain test, J. Soc. Cosmet, Chem. 31, 271-278 (Sept.,
Oct. 1980). Wool has the same typ;—;f absoi:ptivep -
15. :prope;tieg.as oral tissue due_to_similar_isoelectric
.and isoionic points. . | -
Using the Red_SQ_Dye Test, the fbilbwing
. exXperiment illustrates that the betaine éﬁ;faétant |

does not deactivate the quaternary. The Red 80 Stain LA
20. Test was performed using a solution of coéoamidoPro 1 ©

bgtaine alone, benzethonium chloride alone, and'a':'.py : ;( _

mixture_o: cocoamidopropylbetaine and benzethonium '_.(_f)

chloride. _The_degree of staining of the wool swatches
- treated withﬁbenzethonipm chloride.aloné and £he mix-
25. ture of benzethonium-;hloride and bétainejﬁ%s.nearl
equal, ;nd.both_Were-stained darker than £hé.d§co5mZa -
- Propyl betaine treated swatch.  This iﬁdiéét;é that'79
._benzethonium_chloride_is.a “gtronger".cétioﬁié'compdund -
. .. than the betaine i.e. it has a gréatgr_attééétidn td |
..30. . the wool than the betaine, indicating théﬁ ﬁhefbetéine



of* benzet honi um chl ori de and the anionic surfactant, sodium |l auryl

sul phafe, exhibit no staining (no red 5. col our retention) indicating
conplete deactivation of the benzethonium chloride by the anionic
surFacLant The degree of staining of the wool swatches treated mnth a

m xtufg of benzethonium chloride and the nonionic surfactant,

pol yoxyet hyl ene (20 noles 10. ethylene oxide) sorbiian d|-|so Stearate,
was sub- stantially equal to that of the Hdnzethoniumchloride alone. This
i ndi cates that the benzethoniumchloride is not deactivated by the nonionic
surfactant. In addition to the non-interference exhibited 15. by the
betaines with the quaternary activity, |aboratory foamtests have shown
that fornul ati ons containing both the quaternary ammoni um conpound and the
betaine, foam2 to 3 tines better than the nonionic quaternary amoni um
formul ati ons. The foamindex for nonionic 20. quaternary ammoni um

conpositions is aBRRR net derstdasatadheobanzaibendom whilaridequat ernary
amoni um conposi - ti oNs Héwexhst)t foblG%waths‘ Q@:@aﬁ:@ﬁt wli&ﬁd aheigtire

ot Terr) (520) 1106 Htpaontth Giarldh and Hhe.rnidnde RyFoRcrEtsoconds
and reading the fsadﬁ&mn;ﬂnxyﬂ?&nkphaﬁﬁanemhﬂbi&etapnstaanénqoﬁpbereﬂy com
patible withgthe gual; “f’éﬁérﬁ{ltd Uirff3i e 13 'o%aa%%eaaeatc%w%eﬁohm%rt
e Sl ve and I e nsethant i Yo de by the andodis Suiéabtamt. 2 NN
de@ifrice 12.the benze b 4 n S
The degree of staining of the wool swatches
' 4 ‘treated with a mixture of benzethonium chloride and
A the nonionic surfactant, polyoxyethylene (20 moles
10. ethyleﬁe oxide) sorbitan di-iso stearate, was'sﬁb-
- stantially equal to that of the benzethonium chloride
alone. This indicates that the benzethonium chloride
is not deactivated by the nonionic Surfactant.
' In addition to the oon-interference exhibited
15. by the betaines with the quaternary activity, laboratory
' foam tests have shown that formulations containing both
the quaternary ammonium compound and the betaine, foam
2 to 3 times better than the nonionic quaternary
€ ' ammonium formulations. The foam index for nonionic
20. quaternary ammoni um compositions is about 20, whereas
- the foam index for betaine quaternary ammonium composi-
tions is about 40-60. The foam test used herein
comprises placing 1 gram of the test dentifrice in
10 ml of 175 PPM water at 90°F (32°C) in a 100 ml
25. graduated cylinder, shaking for 15 seconds and
° reading the foam height. '
The zwitterionic betaines are completely com-
patible with the quaternary antimicrobial antiplaque
_ agents, and impart detersive and improved foaming
'30. properties to the quaternary-containing dentifrice

Cn



conposition without deactivating the antimcrobial properties thereof. The-*
arount of betaine effective in the production of inprovedfoan ng may be%-

vari ed, . from about 1.5-2% active ingredient by weight of the 5. total.
formulation. Greater amounts of betaine adversely affect the taste of the, S
dentifrice. Cosnetic problens-of stablllty are incurred with all .

ZWi tterionic- contalnlng dentifrices, as crinp | eakage. "of flavour

The flavour oozes and is 10 not solubl |sed in-the zwitterionic

surfactant. Accordingly, in order to effect cosnetic (physical) stablllty

of the betaine system a speci- fic group of hunmectants which includes

pol yet hyl ene glycol, sorbitol or m xtures thereof nust be used. 15. g
@ ycerin and propylene gl ycol alone provide insufficient cosnetic stablllty
to the betai ne system The hunect ant system constitutes about 20-30% by

wei ght “and pr eéaaa@én:%n %%eﬂauweagaétﬁaémgd@ﬂé I éﬂtfxﬁié‘%iél
selected.fromthe grou S|st|n

ﬂ %yeth ene g ¥CO| sorbi to
and m xtures tREPRSFEL ﬁo? %Fe%§3eﬁ¥$%1 Ed? o ¥ Fective
conposi tions ointthepproduttioweoflbmprovedgﬁbamn@gagsytbeWWar&ea a

noni oni c gum kn ﬁn ounéi % ag*éiveSi/ﬁg ed“féxg@t §ecu§§b¢1¥eabout :

0.5-2% It has" een e organrc ani es such as
car boxyne®hyl| ctotal oéerrnubetim- poﬁmﬂi%t W%%I%Wﬁ'ab%t@ime quat er nary

antibacterial aavé¥bély AE£6EE 010 Veadtdll ORVERAYAEHEL £EOSE, Which is a 30.
nonionic small organ &, ”:Ré@ glgroblén?sctosfastsagflfty are incurred _ (
with all zwitterionic-containing dentifrices, such as ‘r)
crimp leakage of flavour._ The flavour oozes and is .l;J'
10. not solubilised in the zwitterionic surfactant.: |
, Accordingly, in order to effect cosmetic
_(physzcal) stability of the betaine system,_a speci-
fic group. of humectants which includes polyethylene
glycol, sorbitol or mixtures thereof must be used.
~15. Glycerin and propylene glycol alone provide . ..
| '_insuffic1ent cosmetic stability to the betaine ;
system. The humectant system constitutes about

- 20-30% by weight and preferably 20—25% by weight of -

. the dentifrice and is selected from the group. con- .":\

20. sisting of polyethylene glycol, sorbitol and mixtures
"thereof.,f' , o . o S )
Another essential ingredient in dentifrice N

_ composztions of the present invention is a gelling
-agent which is a nonionic gum, in an amount up - to
25. 5% by weight and preferably about  0.5-2%. It has
‘been found that large organic anionic molecules such
as carboxymethylcellulose have the potential to
deactivate the quaternary antibacterial activity.
Accordingly, hydroxyethylcellulose, Wthh is a .
30. nonionic small organic molecule, effects a. stable



18~ pituitous gel in the betaine quaternary amoni um system of the present

I nvention, and is the preferred gelling agent. Qher nonionic gelling
agents may be used such as hydroxynet hyl cel | ul ose. . 5. It has been
fb@hdﬂthat_only by utilising the specific conbination of ingredients of

bet ai fie,’ poly- ethylene glycol and/or sorbitol hunmectant and nonionic
gel i ng” agent, can a stable antiplaque deQSifrice with inproved foam ng
based on the quaternary antibacterial 10. ““¢onpounds, be obtained. The

fl uoride-providing conpounds, which are preferably additional ingredients
in dentifrice conpos- itions of the present invention, are characterised by
their ability to release fluoride ions in water and by 15.° substanti al
freedomfromreaction with other conpounds of the dentifrice. Anbng these
materials are inorganic fluoride salts, such as soluble al kali netal

al kal i ne earth netal eaMy I f , ' fluoride,
.potassiunlfluorr533“§%%%ﬁ$gﬁ¥fﬁﬁg%? Q?gkézaez8§a?§3§?%geaﬁ§g%gg§er fluoride
such as cuprous favskemi®f Ahec presentddnventiang| agfi 48 ShenPreiersedic
fluoride or stanngg iGhYTfdn4Qr | dehekahbribhldogedeingodyents| mayosel i cat e,
amoni um fl uorosilicate sodix&fluorog'r;onige1 ?gdiumr- _

monof | uor ophosphtS€S AUFH ASRYSOXVPREDY ISR LA PFEar ophosphat e, and

fl uori nat ed S0di um cal ciltmhas beleos Foand. thekabnlyebyl ubhdisingf theri des,
such as sodi um ar e%iaﬂ@%nwigx%@%%gsofseﬂwgames bEugEeRRS phaseyand

mgtures thereof, ;are preferred. anount  of tpe quorlde-grOV|g|n9
conpound 30. s eyeRenIlYSodo AR OTFOTLLERL RHESETRRE (ARE MBBLATYLC
B ¢ - gelling agent, can a stable antiplaque dentifrice with
o . improved foaming based on the quaternary antibacterial

'10. compounds, be obtained. _

‘The fluoride-providing compounds, which are
preferably additional ingredients in dentifrice compos-
itions of the present invention, are characterised bg

" their ability to release fluoride ions in water and by
15.' substantial freedom from reaction with other compounds
of the dentifrice. Among these materials are inorganic
- fluoride salts,'such as soluble alkali metal, alkaline
~earth metal and heavy metal salts, for example, sodium
(_ .' - fluoride, potassium fluoride, ammonium fluoride, lead
20. fluoride, a copper fluoride such as cuprous fluoride,
zinc fluoride, a tin fluoride such as stannic fluoride
or sﬁannous chorofluoride, barium fluoride, sodium
fluorosilicate, ammonium fluorosilicate, sodium"
i fluorozirconate, sodium monofluorophosphate, aluminium
25. mono-'and di-fluorophosphéte, and fluorinated sodium
‘calcium pyrophosphate. Alkali metal and tin fluorides,
such-as.sodium and stannous fluorides, sodium mono-
fluorophosphate and mixtures thereof, are preferred.
N The amount of the fluofide-providing compound
3b. is dependent to some extent, upon the type of compound,

e~



14. its sotubility, and the dentifrice, but it nust be a nontoxic amount. v

v

In a solid oral preparation, such as .a toothpaste or dental cream an = _
anount of such conpound which rel eases a maxi mum of | % by wei ght of the -
prepara- 5. tion is considered satisfactory. Any suitable mninmmapunt
of. such conpound may be used, but it is prefer- able to enploy suffictggt
conmpound to release from0.005%to 1% d preferably about 0.1% of
fluoride ion. Typically, in the cases of "alkali netal fluorides 10. -‘and. -
stannous fluoride, this conponent is present in an amount up to 2% by

wei ght, based on the weight of the preparation, and preferably in the

range of fromO0.05%to 1% In.the case of sodi um nonofl uorophosphate, the
conpound may be present in an amobunt up to 7.6% by 15. weight, nore.
typically. . 0.76% It has additionally be found that the.long term chem cal

fluoride stabiljiley oy ri@ﬁ%@t%ab%a%daawﬁgf‘fribg bRk 3ehigd pyrbactant

syst em cont ai ni ng_pol.yet hy--I'ene g ast 5% sor
mar kedl y -20.. iHﬁp6@§a°b@@Pu&tpol§8tﬁy?€ﬁ ngFééIPSQEEHaﬁ&ﬁEctﬁﬁFh #ferein

its fluoride Shaltbbthbals%en&&:gd@ﬁtab.u'g:ré@tﬁtephﬁbhﬁounﬂowvgﬁcht bempaanaf o
ol yet hyl ene gFPAGT EdEaSREna: FARLE RRary B weighoofithe Beedire- ©
fluoride Stabiftiop Wist considdveds shyisfactoryg: tABchshBabéesméb1Mumy of :
present denti frakn%%nftowE%hoGompEGﬁth&irebé”uEQHPOBﬁEt ieeisi préyaeLi ons .
as, and IS usegb%s %ocggghgglsuf%lcieggrcomgound to release from '[}
- 0.005% to 1%, and preferably about 0.1% of«flupride - ,(j
ion. . Typically, in the cases.of alkali metal fluorides "
10. and stannous fluoride, this component is ﬁresent in an
amount  up to 2% by weight, based on the weight of the
. preparation, and preferably . in the range of “‘from 0.05%
to 1%. In the case of sodium monofluorophosphate, the
compound may be present in an amount up to 7.6% by
15. weight, more typically 0.76%. ST :
It has additionally be found that the long term
chemical fluoride stability in a sorbitol-based-humec—
“tant or a mixed surfactantréystem containingﬁﬁolyethy-_
_ lene glycol and at least 5% sorbitol ié.markedly
20. improved over a polyethylene glycol based humectant, |
wherein its fluoride stability is marginal but - - SN
acceptable. However, the use of small amounts of _
‘9glycerin, about 1-10% and preferably 5-7% by weight
in a polyethylene glycol based humectant markedly
25. ' improved long term fluoride stability without -
- adversely affecting the' cosmetic stability5bepresent
dentifrice formulation. The'glycerin'compbnént*herein
functions as, and is used as a chemical stabiliser for
.~ the fluoride ingredient only when polyethylene glycol
30.  is used as the sole humectant. '



the fluoride ingredient only when pol yethylene glycol 30. is used as the
sol e Runect ant. 15. 0 Based on the three week results of the 120 F (490
agi ng study, 5%glycerin inproves the fluoride stability 25% w thout
atYersely affecting cosnetic stability. The nmechanistic reason why the
presence 5. of sonme glycerin inproves the fluoride stability is unclear.
FI uor i"tre stability data after 12 weeks at _[err] further confirns the
significant inprove- nent with the use of 12rml | amounts of glycerin in the
dentifrice. Table 1 clearly shows this inproved lo. fluoride stability in
a pol yethylene glycol hunmectant system TABLE 1 Sol ubl e Fl uoride Content

15. dycerin: Polyethyl ene 3 wks 6 wks 9 wks 12 wks
d ycol Initial @[err] @100 F @100 F @J[err] 0:20
0. 093 0. 077 0. 068 0.063 - 0.057 (1:19 0. 088 0. 081

0.074 0: 066 0.066_20. ., 3:1 . 093 0.08 &4
0,060 006 515 Based 3. fhe thrgeqygek PgEpyts of e 120%
10: 10 ~ 0.(@9%C) agifg6study,088 glyoeeso imppoogs thehfiuaride been
found that incteqdsapsiaele ¥s OLAEAbLE GaVEERE1YCarkbicifgdesimgess 1N PH
as shown in Table 2. - . _

stability. The mechanistic reason why the presence

5. of some glycerin improves the flporide stability is
unclear. Fluoride stability data after 12 weeks at

100°F (37°C) further confirms the significant improve-

r ment with the use of small amounts of glycerin in the
(N dentifrice. Table 1 -clearly shows this improved
10. fluoride stability in a polyethylene glycol humectant
: system.
TABLE 1
- Soluble Fluoride Content
15. Glycerin: : ' - .
.- . Polyethylene 3 wkso -6-wkso 9 wkso 12 wkg-
- Glycol Initial @ 100°F @ 100°F @ 100°F @ 100“F
. 0:20- 0.093 0.077 . 0.068  0.063 0.057
_ 1:19 0.088 0.081 0.074 0.066 0.066
( 20. 3:17 . 0.093 0.082  0.074  ©0.069  0.067
r © 5:15 © 0.093 0.081  0.077 ' 0.071  0.070
. 10:10°. 0.094 0,086 0.083  0.080 0.077

It has also been found that iﬁcrease_in the
25.' glycerin content results in decreases in pH as shown
- in Table 2.



16. TABLE 2 d ycerin: Pol yet hyl ene pH d ycol .

9 wks @120 F 5. 0: 20 _ , 9.8 1: 19

9.7 3:17 _ 9.4 5:15

9.4 10:10 : , 8.9 10. The dentifrice of the. :“‘
present invention, which is a toothpaste or dental cream contains = .~
conventi onal mater-lnsoluble pol i shi ng erials or dental abrasives, ﬁﬁ’

"anounts from about 20-75% and preferably about 40- 15. 60% by melght of-

the total formulation. Suitable exanples of dental abrasives or polishing -
materi al s i nclude sodluntnetaphosphate pot assi um net aphosphat e, trical cium
phosphat e, di hydrated cal ci um phosphate, anhydrous di cal ci um phosphat e, '
cal ci um pyrophosphate, 20. magnesi um ort hophosphate, tri magnesi um
phosphat e, "cal ci um carbonate, alunmina, hydrated-alumna, alum nium

silicate, zirconiumsilicates, silica, mg@pnte, and m xtures thereof,

such as a mixture of hydrated al um na and carcined al um na. - 25. "The
dentifrice-of the present invention may al so -contain conventi.onal ' _
addi tional i ngr@kiyeetin Ratyeihyldmaring or "whitening agentgy :
preservatives, flavdekyeml or sweet eni ng materials, and ak®e axePrmaterial s

such as nmp oannnnluntqu rrh|2|nate " These 30." additional 1ngredients

nay_each added to t enti- - : : L 9.8
' 1:19 e 9,7
o317 :j y I %t9@4- : ':;
. 5:15 L S 9.4 PN
10:10 . . _ _ﬁ.'ggg. ' Q“)}

10. . : _
The dentifrice of the present inventlon, which

is a toothpaste or dental cream, contains conventional

water=-insoluble polishlng materials or dental abrasives,

in amounts from about 20-75% and preferably about 40-

15. 60% by weight of the total formulation. Suitable
examples of dental abrasives or polishing materials
include sodium metaphosphate, potassium . metaphosphate,

. tricalcium phosphate, dihydrated calcium phosphate,
-anhydrous dicalcium phosphate, calcium pyrephbsphate,

' 20. magnesium orthophosphate, trimagnesium phosphate,
calcium carbonate, alumina, hydrated alumina, aluminium £
silicate, zirconium silicates, silica, bentdﬁite, and N
mixtures thereof, such as a mixture of hydrated alumina - | '

" and calcined alumina. = ,

25. . The dentifrice of the present invention may
also contain conventional additional ingredients such
as colourlng or whitening agents, preservatives,

'flavourlng or sweetening materials, and ammonlated
_ materials such as monoammonium glycyrrhlzinate. ' These

30. additional ingredients may each be added to the denti-

frice in minimal amounts of up to 5% by weight, and



frite in mniml amounts of up to 5% by wei ght, and 17. preferably up to
1% pr¥vided they do not interfere with the foanming, antiplaque and
StqQIFIty properties of the finished product. The dentifrice of the present
i nventjion is 5. prepared by conventional nethods of making toothpaste (
and/on_gental creans. More specifically, a toothpaste may be prepared by
form ng a gel wth hydroxyethyl- cellulos nd water, adding thereto with
m xi ng the powdered materials includingt *fl uori de conmpound 10. and
hunmectant, followed by the addition with m xing of polishing agent and then
the betaine and flavour, and inserting the final mxture in the toothpaste
tube. In the practice of this invention to pronote 15. oral hygiene, the
dentifrice according to this inven- tion is applied regularly to dental
enanel by brushing the teeth for 30-90 seconds at Ieast once daily. The

i nvention may be n t specific’
enbodi nent s go vﬁ?#%f%ré%)légcrl béeqctlelt d ﬂrlaclr}}slt%réz% %e \I/'l(?ﬁt #g:%e\ﬂffﬁe P
reference to the Wwith ovhegfeaming e anthipd agnep anid |S¢rabldn@yppepaeef¢ties t he

usual manner and é@|tﬁgﬁ¥ﬁﬁfgﬁgﬁi d&u&glons referred to herein.and in the
appended cl ains are by é# ss 25._qtherw se indicated. EXAMPLE 1 A
“dentifrice having the cgﬁﬁ% %ﬂ Qﬁy?ﬁ e present invention is

5. prepared by conventlonal methods of making toothpaste

(- and/or dental creams. More specifically, a toothpaste
may be prepared by forming a gel with hydroxyethyl-

g ' cellulose and water, adding thereto with mixing the

N powdered materials including the fluoride compound

10. and humectant, followed by the addition with mixing
of polishing agent and then the betaine and flavour,
and inserting the final mixture in the toothpaste
tube. _ :
In the practice of this invention to promote
15. oral hygiene, the dentifrice according to this inven-
tion is applied regularly to dental enamel by brushing
the teeth for 30-90 seconds at least once daily. '
The invention may be put into practice in
(~ " various ways and a number of specific embodiments
20. will be described to illustrate the invention with
' reference to the following Exampies;
- The compositions are prepared in the usual
‘manner. and all amounts and proportions referred to
. herein and in the appended claims are by weight unless
25. otherwise indicated. ' o

(~

- EXAMPLE 1
A dentifrice having the comp031tlon given in
- Table 3 is made up. '



Table 3 is nade up. TABLE 3 Ingredients

Hydr oxyet hyl cel | ul ose 1.0 5. Car bowax 6001

20.0 Na Saccharin _ 0.2 [err]

0.76 CAB (35% A.1.) s 3.5 Di caIC|un1Phosphate .
49.0 10. BzCi14 : 0.5 D.I. [err] ™

24. 04 Fl avour

1.0 Notes on Table 3 15.

[ err] Cocoam dopr opyl betaine Benzet honium chloride 20. The
hydr oxyet hyl cel | ul ose and water are prem xed for 10 mnutes to forma

The powdered materials MFP, BZCO and saccharin

are added to the gel and nmixed for 10 to 20 m nutes. 25. The gelled
m xture is added to-dical cium phosphate and m xed for 20 m nutes at speed 8

in a Ross agitator.
m xed for 5 minutes at spéed 6 in tHE‘RU§§‘ag|tator

cream which is cosnetically 30. attractive is inserted-intotubes.

10.

Ingredients L e T 8
Hydroxyethylcellulose - S 1.0
Carbowax GQOL B o - 20.0

‘Na Saccharin . e 0.2
we? . 0.76
cas?® (358 a.1.) . . 3.5
Dicalcium Phosphate . 49.0
pzc1? o . 0.5
D.I. HZO S PR 24.04

Flavour. ; IR . - 1.0 .

. Notes on Table :3

15.

20.

25-

30.

- .

W N

Polyethylene glycol, mol. weight 600
Sodium monofluorophosphate
~Cocoamidopropyl betaine
“Benzethonium chloride-

The hydroxyethylcellulose and water are premixed

for 10 minutes to form a gel. The powdered materials
-MFP, BZCl and saccharin, and the Carbowax humectant
-are added to .the gel and mixed for 10 to 20 minutes.

The gelled mixture is added to dicalcium phosphate and
mixed for 20 minutes at speed 8 in a Ross agitator.

‘The betaine and flavour is added to the mixture and
mixed for 5 minutes at speed 6 in the Ross-agitator.

The resultant dental cream which is cosmetically
attractive is inserted into tubes.

F

A
. 18, : fLerr]
Pol yet hyl ene gl ycol, nol. weight 600 [err] Sodi um nmonof!| uor ophosphate -

gel .

and the Carbowax hunectant-

‘The betaine and $pgppus is added to the m xture and
The resultant dental

¢

f
@/



19. *Aging tests perforned on this product in lines tubes at room
teperafure, at [err] and-100F (380C) for 9 weeks, and in unlined tubes at
[erg] O (49 C) for 9 weeks, showed it to have excellent cos- 5.° netic
stabiljty. EXAMPLE 2 A dentifrice having the conposition given in Table 4
i's made tip. TABLE 4 10. Ingredients Hydroxyethyl cellul ose

1.1 Carbowax 600 20.0 Na Saccharin

0.2 [err] ' 19. 0.76 15. CAB (35%A.1.)
5.7 Dical ci um Phosphat e : 46. 8 BZCl

0.5 H20 24. 04 Fl avour

1.0 20. This dental creamis prepared in accordance wth the procedure of
Exanple 1. This product has a pH of 6.7 and a foam hei ght of 55, but does
not taste good. 25. . EXAMPLE 3 A dentifrice having

the conposition given in Table 5 is nade up.
Aging tests performed on this product in lines

tubes at room teperature, at 40°F (4.5°C) and 100°F
(38°c) for 9 weeks, and in unlined tubes at 120°F
(49°C) for 9 weeks, shcwed it to have excellent cos-
5. metic stability.
EXAMPLE 2
A dentifrice having the composition given in

f'. Table 4 is made up.
~ TABLE 4
10. Ingredients ' ' '3
Hydroxyethylcellulose 1.1
Carbowax 600 - 20.0
Na Saccharin o 0.2
MFP o ' _ 0.76
15, CaB (35% A.TI.) 5.7
Dicalcium Phosphate ' 46.8
BZCl IR : : 0.5.
H,0 ' B 24.04
- Flavour ’ 1.0
_ 20,
\i;, S This dental cream is prepared in accordance
with the procedure of Example 1. This product has a
PH of 6.7 and a foam height;of 55, but does not taste
good. ' - ' :
25. ° . .. .- ¢ - " EXAMPLE 3

A dentifrice having the composition given in
Table 5 is made up. I ' '



20. TABLE 5 Ingredients H Sweet pepperni nt 1.0, ¢

[err]

0.5 MFP
.0.2 H20
20.0 10.
phosphat

e

0.1 5. 'Bzd ' 'i&
0.76 Na Saccharin .
23. 44 PEG 600 T
Nat r osol (Reglstered Trade Mar k) 1.0 Eicalciumuf{a;

49.0 CAB (30% A. I .)

4.0 Notes on Table 5 15. [err] anoannoacun1glycyrrh|2|nate . .
[err] Pol yet hyl ene gl ycol, nolecul ar weight 600 [err]kydroxyethylcelIulose
20. This dental creamis prepared according to the procedure of

1, except that the pHis adjusted to 8.5 with dilute NaCH for

hydr ati on purposes, after the polyethylene glycol is added to the gelled"

Exanpl e

prem x. The resultant cream | ooks good, has a foam 25. height of 38-40,
and shows excellent stability using aging tests over a period of 12 weeks
at [err] as well as at-[err] in uni bes for 3 weeks. EXAMPLE 4 This
is a conparisoniayeaglients0. = . Exanple 3 is repeated egcept that
glycerin Hi Sweet peppermint = o : _.1.0 _ '
w0 R
Na Saccharin S e 0.2 -
10. Natrosol 3 (Registered Trade Mark) ‘1.0
' Dicalcium phosphate . 49.0

15.

20.

25.

30.

-,3Hydroxyethylcellulose

CAB (30% A.I.) ' - 4,0

Notes on Table 5

lMonoammonlum glycyrrhizinate :
2Polyethylene glycol, molecular weight 600

This dental cream is prepared according to the
procedure of Example 1, except that the pH is adjusted.
to 8.5 with dilute NaOH for hydration purposes, after
the polyethylene glycol is added to the gelled premix.

The resultant cream looks good,-has_a foam
height of 38-40, and shows excellent stability using
aging tests over a period of 12 weeks at 100°F (38°¢)
as well as at 140°F (60°C) in unlined tubes for 3 weeks.

' EXAMPLE 4 | |
' This is a comparisbn example.
Example 3 is repeated except that glycerin
replaces the polyethylene glycol humectant. This



repl aces the pol yet hyl ene gl ycol hunectant. This 21. pfoduct gives a

f oam hrei ght. of 46, but shows trace separation in 3 days at [err] and a -~
wet ness and separation at the neck of the tube at [err] in 3 weeks. This
priduct is cosnetically unstable. 5. EXAMPLE 5 (
A dentifrice having the conposition given in Table 6 is nade up. TABLE 6

| ngr edi"ent s % 10. [err]

21. 14 Natrosol - 21, 1.3 Propylene egcoI
20. 0" Na Saccharin 0.2 BzZCl1

0.5 15. MAG ' 0.1 MFP

0.76 Dical cium phosphat e _ 50.0 CAB (30% A. 1.)

5.0 Flavour 1. 0. 20. This dental cream

I's prepared according to the procedure of Exanple 1 except that the
propyl ene glycol hunectant is mxed with the prem x gel for only 10
mnutes. The resprodunt priohsta ifoagodelightamfedbanbut28howandragani ng with

a foamt hei ght ?f gp ﬁMzﬁ%/ﬁirn 3 tﬁ?a,g r&;awldqﬁ xsbfcql eaal 4 fekdens by
separation, we r“ﬁhd separatf%glat(ﬂﬂe?%eéiIJ% t%? %%ge at lggegs(iboé?rr]

in 3 weeks. This product is cosmetically unstable.

5. ' EXAMPLE 5
(’ " A dentifrice having the composition glven in
' Table 6 is made up.
4 TABLE 6
~ Ingredients , ‘ . [
10. H,0 21.14 |
Natrosol ' _ - 1.3
. Propylene glycol : 20.0
Na Saccharin : ' - 0.2
BzCl : ' 0.5
15. MAG - ' - 0.1
MFP _ 0.76
Dicalcium ‘phosphate S -50.0
. CAB (30% A.I.) | o 5.0
(' ' Flavour | | S ' l.Q__.
,T_ ' This dental ¢réém_i$iprepared according to the
p—

procedﬁre'of Example'l'except that the propylene glycol
humectant is mixed with the premix gel for only 10
minutes. The resulting'prdduct is good in appearance

25. .and foaming with a foam height of 44. However, it's:
instability is clearly evident by separation, wetness
along the ribbon and clip leakage in 3 weeks at 8°F
{(-13 C) and 40°F (4.5 C)-and slight yellowing at 110°F
(43°C) and 120°F (60°C) within 3 weeks.



[err] and [err] and slight yellowng at [err] [err] and [err] within 3 .

meeks ' 22. EXAVPLE 6 A dentifrice having the conposition given in Table

7 s nmade up. TABLE 7 5. I ngredients [err] .
19. 68. Natr osol . ' 1.1 Carbowax 600" -
20.0 Na Saccharin | 0.2 BzCl S
0.5 10. MAG : - 22. 0.1 MFP _ .

0. 76 Dical ci um phosphate ' 50.0 CAB (30% A.l.) .

6.66 Fl avour ' : 1.0 15. This dental creami.s

prepared according to the procedure of Exanple 1. The resulting product is
slightly thick but exhibits good foam ng and stability. 20.

EXAMPLE 7 A dentifrice having the conposition given in Table 8 is nade up.
TABLE 8 Ingredients - % 25. " [err] -

21. 34 : ' ' EXAMPLE 6

A dentifrice having the compoSition given in
' fTable 7 is made up.

| ___TAB_LE. 7 -
5. Ingredientsi" - o ENa
H,0 . . :, o . 19.68 i(;
Natrosol _ - 1.1 "~
Carbowax 600 | - 20.0 P S
Na Saccharin ' i . 0.2 U
BzCl | | 0.5 |
10. MAG 0.1
MFP . 0.76
Dicalcium phosphate L _56'0'
CAB (30% A.I.) o . 6.66
Flavour . , 1. O
15. n '
~ This dental cream is prepared according to the
procedure of Example 1. _
The resulting product is slightly thick but -5.(:3
exhibits good foaming and stability. -
20. o . EXAMPLE 7 | | 0.
' o A dentifrice having the composition given in dke/
Table 8 is made up. '
| | TABLE 8
'Ingfedients”? : _ _ I
25. H0 T -
Natrosol _ _ _ 1.1
Carbowax GOOd' ' o o 20.0
Na Saccharin S 0.2,
BzC1 o A 0.5

30. MAG ' | 0.1



Nat Y osol ' : 1.1 Carbowax 600

20.0 Na Saccharin . 0.2 BzC

0.5g30. MAG 0.1 23. TABLE 8
(Cant'.) Ingredients % MFP
10.76.[err] . 50.0 5. CAB (30%A.1.)
5.0 Fl avour 1.0 Notes on Table 8

Cal ci um pyr ophosphate 10. This dental creadii s prepared according to the
procedure of Exanple 1. The resulting creamis thick and grainy, which may
be due to the corseness of the calcium pyrophos- phate dental abrasive.
EXAVPLE 8 A dentifrice havi ng t he conp05|t|on given in Table 9 is nade up.

TABLE-9 20. Ingredients - % H20
17.68 Natrosol ' 1.1 Carbowax 600
20.0 Na Saccharin TABLE 8 (cé%é%)
Ingredients ' I 3
MFP : . 0.76
Ca,P,0,0 . - 50.0
5. CAB (30% A.I.) . ' 5.0
'( Flavour : ‘1.0
( Notes on Table 8
~ 10 lCalcium pyrophosphate
This dental cream is prepared according to the
procedure of Example 1.
The resulting cream is thick and grainy, which
may be due to the corseness of the calc1um pyrophos— '
15. phate dental abrasive.
EXAMPLE 8
A dentifrice having the composition given in
' Table 9 is made up.
- TABLE 9 |
: 20. Ingredients o ' _ L
- Natrosol | R o ' 1.1
- Carbowax 600 - - | 20.0
Na Saccharin | - h 0.2
25. BzCl | | 0.5
MAG o 0.1
 MFP o 7 o0.76
Dicalcium phosphate dihydrate- '42.0
~ Anhydrous Dicalcium phosphate 10.0
30. CAB (30% A.I.) . 6.66

Flavour ' 1.0



25. BzC - 0.5 MAG .

0.1 MFP. 0.76 Di caIC|un1phosphate

di hydrat e 42.0 Anhydrous D cal ci um phosphat e 10. 0
30. CAB (30%A.1.) 6. 66 Fl avour ' ‘"‘
1.0 24. EXAVPLE 9 A dentlfrlce havi ng the conposition glven in Tab%{;;o

I s-made up. TABLE 10 5. Ingredlents gﬁ{bomax 600

20. 0 Nat rosol 1.1 Na Saccharin

0.2 MAG . 0.1 10. Bzd

0.5 [err] ' 17. 68 MFP

0.76 Hydrated Al um na : 42.0 Cal ci ned Alun1na

10.0 15. Cocoam dopr.opyl betaine (30%A.1.) 6.66 Flavour

1.0 pH 8.3 This product shows conplete stability after 20. aging for 9
weeks at roomtenperature, [err], [Qﬁghﬁﬁﬁph and [err]. EXAMPLES 10 and 11

A dentifrice having the comPOSLtion given in
Table 10 is made up.

| TABLE 10 o
5. Ingredients _ fﬁ- _
Carbowax 600 : 20.0 .n-
Natrosol _ 1.1 " (
Na Saccharin ' ' . 0.2 : ‘5
. MAG | o - 0.1 R
10. BzCl - ' 0.5
O . 17.68
M o | " 0.76
 Hydrated Alumina _ Y 42,0
,Calc1ned Alumina S ' ~ 10.0
15. 'Cocoamldopropyl betaine (30% A.I. ) o i6.66
Flavour _ _ - | '.1.6
pH 8.3 :
This product shows complete Stability after’ | .”‘13
20. aglng for 9 weeks at room temperature, 30°F (4.5%%), .
100°F (38°C) and 120°F (49°C). R c
EXAMPLES 10 and 11 o -

. Dentifrices having the compositions given in
Table 11 are made up.

25. _ " TABLE 11 | |
Ingredients 2 e
PEG 60'0 . . 20.0 R . 20.0
Natrosol | | e e T

30. Na Saccharin o 0.3 - 0.3



Dentifrices having the conpositions given in Table 11 are made up. 25.

TABLE.J11 Ex. 10 Ex. 11 Ingredients %

% PEG 600 ' 20.0 20. 0 Natrosol

Yy 1.3 30. Na Saccharin . 0.3 0.3
. 257 TABLE 11 (Cont.) Ex. 10 Ex. 11 Ingredients

@6kwdr3fed Al um na 42.0 42.0 5. Cal ci ned Al um na
10.0- 10: 0 CAB (30% A.1.) 25. 5.0 5.0 MFP
0.76 0.76 Fl avour _ 1.0 1.0 H20 D. |
19. 27 19. 27 10. BzC1 ' 0.5 0.5 Red
40 (1% sol ution) 0. 07 0. 07 EXAMPLE 12 A dentifrice

having the conposition given in 15.
I ngredi ents Sorbitol (70% agueous sol

Table 12 is made up. TABLE 12
ution) 28. 0 Natrosol

1.1 20. Na.Sacghar]n TABLE 11 (Cont.) 0.3
: : Ex. 10 Ex. 1l
Ingredients - % 8
| Hydrated Alumina . 42.0 - 42.0
5. Calcined Alumina 10.0 . 10.0
CAB (30% A.I.) 5.0 5.0
‘Z MFP 0.76 0.76
Y 4 Flavour 1.0 1.0
o . H,0 D.I. 19.27 19.27
10. BZCl 0.5 0.5
Red 40 (1% solution) 0.07 0.07
| EXAMPLE 12
A dentifrice having the composition given in
15. Table 12 is made up.
: TABLE 12
Ingredients - 3
Sorbitol (70% agqueous solution) 28.0
( Natrosol 1.1
' 20. Na Saccharin 0.3
r BZCl . 0.5
~ MFP 0.76
~ Alumina 42.0
Calcined Alumina - 10.0
25. CAB (30% A.I.) . 5.0
' Flavour - 1.0
H,0 o L E 11.34
. Initial pH 7.4
_ 3 weeks:pH_7.5
30. 6 weeks pH 7.6



BZA . | 0.5 MFP e

0.76 Al-um na ' " 42.0 Cal cined Al um na 1‘

10.0 25. CAB (30% A.1.) 5.0 Flavour f

1.0 H20 . ' 11.34 Initial pH 7.4 3 weeks] °
“pH 7.5 30. 6 weeks pH 7.6 26. Thi's product exhibits conptgge

stability at 8 F [err] and 40 F (4.5 C for a period of 9 weeks but slight
wet cap at [err] and [err] (49C) after263-9 weeks. |In addition to the good '
physical stability 5. of this product, the active ingredient content - -
(itonic fluoride and the benzethonium chloride) remains stable as eV|denced
by the substantially stable pH EXAMPLE 13 A dentifrice having the .
conposition given in 10. Table 13 is nade up. TABLE 13 Ingredients

% H20 - : _ 21'14 Nat r osol

1.3 15. Sorbitol 20.0 Na Saccharin

0.2 BZCl ~ This product exhibits compleges staBility at 8°F
01 (-13%C) and 40°F (4.5°C) for a period of 9 weeks but

‘slight wet cap at 110°F (43°C) and 120°F "(49°C) after
3-9 weeks. In addition to the good physical: stability
5. of this product, the active ingredient content (ionic

fluoride and the benzethonium chloride) remains stable (ﬁ
as evidenced by the substantially stable pH .
EXAMPLE 13 : )
A dentifrice having the comp051tion given in -k“;
10. Table 13 is made up. : : :
_TABLE 13 o
Ingredients : 3
H,0 - - - 21.14
Natrosol - - : - : AR 1.3
15. Sorbitol - 2040
Na Saccharin I o.2_
BZC1 | - . 0i5
MAG o el |
MFP | ©0.76 C
. 20. Dicalcium phosphate dihydrate  50.0 | /_'
CAB (30% A.I.) ' 5.0 -
Flavour 1.0 . ~

The resultant cream exhibitS"a foam*height
25. of 42 and no flavour separation after 9 weeks at
120°F (49°C). This product is completely stable at -
8°F (-13°c) and 40°F (4.5°C) for a. period of 9 weeks,
but exhibits traces of a wet cap at 110°F (43 C) and
120°F (49°C) after 3 to 9 weeks.



VEP
di hydréte
5.Q Fl avour

exhlbhxs a foam hei ght 25.

Thi s product

but exhibits traces of €¥met
€

at [enrl,

period of 9 weeks,

0.76 20.

50.0 CAB (30%A.1.)

after 3 to-9 meeks 27. EXAMPLE 14 A d 1fri
given in Table 14 is nade up. TABLE 14 5. I ngr
% Nat r osol 1.
0.3 BzA

0.76 10. Carbowax 600

10. 0 H20 dei oni zed

10. 0 Cal ci ned Al unm na EXAMPLE 1

1.0 CAB (30% A. |.

)

Di cal ci um phosphat e

1.0]The resul tant cream

of 42 and no flavour separation after 9 weeks
is conpletely stable at [err] and [err] for a

cap at [err](43C) and [err]
ce having the conposition
edients

1 Na Saccharin

0.5 MFP ,

10.0 Sorbitol (70%

19. 34 Hydrated Al um na

2.0 15. Flavour
5.0 EXAMPLE 15 A dentifrice

havi ng t he conposition gavégntnfrlce having the composition glven in

5.
4
\./
‘10.
15.
. 20.
.," .
N
25,
"~ 30.

Table 14 is made up.

Ingredients

Natrosol '
Na Saccharin

BZcl
'MFP

Carbowax 600
Sorbitol (70%)
HZO'deionized
Hydrated Alumina
Calcined Alumina
Flavour

CAB (30% A.I.)

TABLE 14

loo .

1.1
0.3
0.5
0.76
10.0
10.0

19.34
© 10.0
- 42.0
1.0
5.0

EXAMPLE 15

A dentifrice having the comp051t10n given in

Table 15 is made up.

Ingredients

~ Natrosol

Na Saccharin
MFP

BZCl
Carbowac 600
Sorbitol (70%)
H,0 |

HydxatedlAlumina -

TABLE 15

Joo -

1.1
0.3
0.76
0.5
15.0
- 5.0
19. 34
42.00



20. Table 15 is nmade up. TABLE 15 | ngr edi ents Natrosol e

1.1 Na Saccharin 0.3 25. MFP S
0.76 Bzd ' 0.5 Carbowac 600 - ;
15.0 Sorbitol (70% 5.0 H20 s - 19.34 2 °
30. Hydrated Al um na 42.00 28. TABLE 15°_
(Cont.) Ingredients _ 28. % Cal ci ned Al umina

10. 0 Fl avour 1.0 5. CAB (30%A.1.)

5.0 Thi s product mhlch cont ai ns 5% sorbitol, exhibits 84% soluble fluoride -
recovery at 12 weeks at [err], as conpared to 61% fluoride recovery 10. =
(an acceptable level) for the systens using polyethylene glycol alone as -

t he humectant under the same conditions, e.g. Exanples 1 to 11. This

indi cates that the presence of sorbitol, in amunts as |ow as 5@6(70@6

Al.), pro- vides superlor quorldEAsmEbuB|K¢ont5)

EXAMPLES 16 - iﬁ Eg BE'CGS haV|ng t he conp03|t|ons glven %n Table 16 are
made up. TABLE

Calcined Alumina ' _ _ _ : ‘10.0
Flavour L 1.0
5. caB (30% A.I.) | 5.0
This product which contains 5% sorbltol, : o (?_
exhibits 84% soluble fluoride recovery at 12 weeks l'?»
at 100 F (38°C), as compared to 61% fluoride recovery \_}
10. (an acceptable level) for the systems using polyethylene
glycol alone as the humectant under the same conditions,
e.g. Examples 1 to 1l. This indicates-that ﬁhe presence .
of sorbitol, in amounts as low as 5% (70%'A.IJ), pro-
vides superior fluoride stability. o
15. o '~ 'EXAMPLES 16 - 20 L
Dentifrices having the compos;tlons given in
Table 16 are made up.
| .~ TABLE 16
. Example | 16 17 18 19 - 20 .
20. Ingredients 8 3 k1 -3 2
" . Polyethylene Glycol . _ | o
(Carbowax 600) - 15 17 19 _"lO 20 \_/
Glycerin 5 .3 -1 0 10 -
Hydroxyethyl o o -
cellulose -~ 1.10 1.10 - 1.1l0 . 1l.1l0 1.10
25.  gsodium Monofluoro- _ s S
phosphate . 0.76 0.76 0.76 . 0.76 0.76
Sodium Saccharin 0.30 0.30 ©0.30 .  0.30 0.30
Benzethonium chloride 0.50 0.50 -0.50  0.50 - 0.50
Hydrated Alumina 42 42 2 42 42

30. - Calcined Alumina 10 10 0 - 1o | 10



: Ekanple 16 - 17 18 19 20 20. Ingredients

@6 2 % % Pol yet hyl ene d ycol (Carbowax 600) 15 17
~ 10 20 G ycerin 5 3 1 10

H?droxyethyl cel | ul ose 1.10 1.10 1.10 1.10  1.10
Sodlum ybnofluoro- phosphat e ' 0.76 0.76 0.76 0.76
0. 76" Sodi um Saccharin 0. 30 0. 30 0. 30. 0. 30 0. 30
Benzet honium chloride 0.50 0.50 0.5®9. 0.50 0. 50 Hydrated Al um na
42 42 42 42 42 30. Calcined Al um na 10 10
10 10 10 29. TABLE 16 (Cont.) Exanple . 16
17 18 19 20 Ingredients : % % %
% % CAB (30% A. 1.) 5 5 5 5 5. Fl avour
1 ' 1 1 1 1 Water "19. 34 19. 34
19.34 '~ 19.34 19.34 F1 contentl 0. 07 0. 067 0.066 0.077

0. 057 Note on. Table 16 10. [err]Chedﬂ§§L4§§nlgggstiﬁ t he above
fornul ations aftegxnk~géerated aging fyg 12 weeks at [1gr] (389 as 29

determ ned by the_] re
effective agalnstI S “related bé%terla vhil e po§§e55|ngﬁr¢wove&
foam ing char actEABs(BO% Achshetic st@mbility Sand chefical st&bility. 5 The
presence of g.snaﬁia@gyynt of glycerlrh 1 1 1 1

(: - Water B . 19.34 19. 34 19. 34 19.34 19,34

F1~ contentl 0.07  0.067 . 0.066 0.077 0.057
(;/ . Note on Table 16
10. 1

Chemical stability of the above formulations after
accelerated aging for 12 weeks at_lOOOF (38°C) as
determined by the percentage of Fl1~ content.

. All the above formulations are effective against
plaque'relafed bacteria while possessing improved foam-
ing characteristics, cosmetic stability and chemical
stébility. - The presence of a small amount of glycerin,

as low as 1% by weight, enhances the chemical stability
of the fluoride in the polyethylene glycol humectant-
containinQ'dentifrice'oﬁer the acceptable fluoride
stability in the absence of glycerin (Example 20).

Variations in the above formulations may be

"made. For example, other betaines such as lauramido-
propyl betaine, coco betaine and the like may be sub-
stituted for the cocoamidopropyl, betaine in the
examples. Similarly, other abrasives may be substituted
for the specific abrasives in the examples. Likewise,
other fluoride-containing compounds such as scdium
fluoride or potassium fluoride, may be substituted for
the sodium monofluorophosphate in the specific examples.

15,

20.

A~

25.

30.



as low as 1% by wei ght, enhances the chem cal stability of the fluoride in »~ .
t he pol yet hyl ene gl ycol humectant- 20. containing dentifrice over the %
acceptable fluoride stability in the absence of glycerin (Example 20).
Variations in the above fornulations may be nade. For exanple, other . A
bet ai nes such as | auram do- propyl betaine, coco betaine and the’khke{ﬁg&

be sub- 25. stituted for the cocoami dopropyl, betaine in the exanples': ™~
Simlarly, other abrasives may be subgtituted for—the specific abrasives in

t he exanples. Likew se, other fluoride-containing conmpounds such as-sodi um .
fluoride or potassiumfluoride, may be substitut egmlm:"m"ﬂ" m um
monof | uor ophosphate in the specifi cCEREMElI es. - : H"r table = .
antipl aque dentifrice with inproved foam ng which i's free df roni*oni c -and -
ani oni ¢ surfactants, conprising as the essential ingredients an effective
anount of an antipl ague quaternary anmon- 5. I um conmpound, at |east 1.5%
by wei ght of a betailne austablentntibdabetadeatifirieet adthbémpgotred sol e '

surfactant speg, t aqt egl-e L 1.h r psi-sting of
polyethyrene'g??%%ﬁ?aéggg??bﬁgaﬁggéi%?uggéigﬂ%%eng_gﬁg?g$%0n[onic gel l'ing
agent in an 10SurfgeéenésveRPEPEL1EdNTanfAi Kjeaeaenntiadbingredients A stable
anti pl aque denthf bifgaceive amBLA¥edsl aANALipNdghbughhd8rabaPi hinh¥nuhich is

fmant oBan aEoF SRR a; BEndpaskiogb Y veLohlod s Beratfe! € 1VE

surfactant, the betaine surfactant being the sole ( )
surfactant species, a humectant selected from the .
group consisting of polyethylene glycol, sorbitol and k:i)

mixtures thereof, and a nonionic.gelling agent in an
10. = aqueous vehicle containing a dental abrasive.

2. A stable antiplaque dentifrice with improved
foaming and fluoride stability which is free of
nonionic and anionic surfactants, comprising an
15. - effective amount of an antiplaque gquaternary ammdniﬁm
compdund, at least 1.5% by weight betaine surfactant,
a humectant selected from the group consisting of E e
-polyethylene glycol, sorbitol and mixtures thereof .

-and a nonionic gelling agent, the_betaine:sgrfaCtant- (:
20. - being the sole surfactant species, a fluoride-. : S,
providing compound and sorbitol or 1 to. 10% by : - - 'x_)’

weight of glycerine as a stabiliser for the fluoride
providing compound. .

25. 3. A dentifrice as claimed in Claim 'l which
contains 1.5-2% by weight of the betaine.. ..

N 30-



¢oapound, -at |east 1.5% by wei ght betaine surfactant, a hunectant selected
fronlthe group consisting of polyethylene glycol, sorbitol and m xtures

héreof and a nonionic gelling agent, the betaine surfactant- ( 20.
be?ng the sole surfactant species, a fluoride- provi
sor bi %JI or 1 to 10% by weight of glycerine as a staml[m mm
fluori'de providing conpound. 25. 3. Adentifrice as alned
Cl aim1 which contains 1.5-2% by wei ght of the betaine. 31. 4. A
dentifrice as claimed in daim1 or d&m2, in which the noni oni ¢ gelling
agent is hydroxyethyl cellul ose. 5. 5. A dentifrice as clained in
any one of Clains 1 to 4 which contains 0.5 to 2% by wei ght of the nonionic
gelling agent. 6. A dentifrice as clained in any one of 10. Clainms 1 to
5, containing 20-30% by meight of the hunectant. 7. A dentifrice as clained
in any one of Caims J. t 0 Gordd shich N fuiGRe! a8 cisohyorlS. — ethyl ene

glycol having a mol ecul ar’ melg t of about dentifrice as clained
in any one of O @tadm 12« ol WHirhyhhen "’Pr‘i’é‘-q‘i’lil-r?eGF&tJrﬁ-nigsagﬁP& tol. 20. 25.

is hydroxyethylcellulose.

5. 5. A dentifrice as claimed in any one of
Claims 1 to 4 which contains 0.5 to 2% by weight of
the nonionic gelling agent.

~

‘(;/ , 6. A dentifrice as claimed in any one of
10. Claims 1 to 5, containing 20-30% by weight of the
humectant.

. 7. A dentifrice as claimed in any one of
Claims 1 to 6, in which the humectant is poly-

15. ethylene glycol having a molecular weight of
about 600.

_ 8. A dentifrice as claimed in any one of
Claims 1 to 6, in which the humectant is sorbitol.
20.

(jfﬁ '

-25. .

30.




30. 32, * C L M S* 0. A dentifrice as clainmed in any one of e
Clains 1 to 8 whichcontains about 40-60% by wei ght of a water-insol ubl e’

dental abrasive. 5. 10. A dentifrice as clained in any one of - ;*'
Claims.1 to 8., in which the dental abrasive is " ( dicalcium 7 ”
phosphate. 11. A dentifrice as clainmed in any one of 10 Clains 1 t0

I n which the antiplague agent is benzet hoggum chl ori de. A dentlfrlce

as claimed in any one of lainms 1 to 11 which contains O. 01 to 5% ot the
15. antiplaque agent. 13. A dentifrice as cla r any one
of Cainms 3 to 12 when dependant on Claim 1 whi chm lmm ﬁm B
fluoride-providing conpound. 20. 14. A dentifriee as i Claim?2

or aim 13 containing 0.05-2% by wei ght of the fluoride- prOV|ding _
conmpound. 25. 15. A dentifrice as clainmed in. Clain113 or Claim

14, in which the fluori pr §gﬁi hosphat e.
16. A dentifrice as cﬁnge |é? a|n1 éb |n11 éﬂgendant on
any one of O ain€laims b, t¢n3\/wwltiﬁhﬁ@nhﬁ%%%tabﬁuﬂ 54Q1'@ﬁ%<thlf é*’elght

of a water-insoluble dental abrasive.:

5.. . 10. A dentifrice as claimed in any one of
| Claims 1 to 8., in which the dental abrasive is
dicalcium phosphate. k Cooel T

. <.
"11. A dentifrice as claimed in any one of A
10. Claims 1 to 10, in which the antiplaque agent is
benzethonium chloride. -

12, A dentifrice as claimed in any one of
Claims 1 to 11 which contains 0. Ol to 5% of the
15. antiplaque agent.- ' ; -

_ 13. A dentifrice as claimed in Claim 1 or any
one of Claims 3 to 12 when dependant on Claim 1 which

contains a fluoride-providing compound. S " ) ;<i=
20. _ o _
. 14. A dentifrice as claimed in Claim 2 or o
Claim 13 containing 0.05-2% by weight of the fluoride~ kﬁ*
. providing compound. ' :
25, 15. A dentifrice as claimed in Claim 13 or -

Claim 14, in which the fluoride-providing compound
is sodium monofluorophosphate.

_ 16. A dentifrice as claimed in Claim 2 or
- 30, Llaim 13 when dependant on any one of Claims.
1 to 6, in which the humectant is a mixture



83 of 'pol-yet hyl ene gl ycol and at |east 5% sorbitol. 17. A dentifrice as
claimgd in Caim2 or claim13 when dependant on any one of Cains 1 to 6
i.n.wni ch the hunmectant is pol yethylene glycol and 1-10% by wei ght of

gl9c§§;: as fluoride stabiliser. 18. A dentifrice a34ﬂ4¥4ﬁ¥¥+4F{ﬁW“ﬁﬂe of

d ai 1 to 17, in which the betaine is cocoam d- 10 bet ai ne.

A dentTfrice as claimed in any one of ains 1 to alllmn rl ll HﬂLan
abrasive, the abrasive being alum na. ;ﬁb 2
e

claimed in daim19, in which the abra is amxturé o hydrated al um na
and calcined alumna. 21. A dentifrice as clained in Claim 1 20.

substantially as specifically described herein with reference to the
Exanpl es.

of polyethylene glycol and at least 5% sorbitol.

17. & dentifrice as claimed in Claim 2 or
Claim 13-wnén dependant on any one of Claims 1 to 6
5. in.which the humectant is polyethylene glycol and
‘ 1-10% by weight of glycerin as fluoride stabiliser.

ﬁ

" 18. A dentifrice as claimed in any one of
(;/ . Claims 1 to 17, in which the betaine is cocoamid-
~ 10. propyl betaine.

19. A dentifrice as claimed in any one of Claims
1 to 9, which contains an abrasive, the abrasive being alumina.

15. 20. A dentifrice as claimed in Claim 19, in
which the abrasive is a mixture of hydrated alumina
and calcined alumina.

21. A dentifrice as claimed in Claim 1
20. substantially as specifically described herein with
reference to the Examples.
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