1. STABLE ANTI PLAQUE DENTI FRI CE" The present invention relagégL?éqt%é:):j
formul ati on of an antiplaque dentifrice with one or nore of the follow ng
benefits: inproved foam ng, inproved taste, solubilized active ingredient,

i nproved fluoride 5. stability, inproved conpatibility of all conponents,

| nproved extrusion characteristics fromvarious containers and |ncreased
cost effectiveness. Until now it had been difificult to fornulate a
cosnetically acceptable antiplaque dentifrice 10. consisting of a

quat ernary anmoni um conpound and a befaine surfactant wth a humectant
systemof all glycerin or all M@Wg of mixtures of
gl ycerin/ pol yet hyl ene glycol or sorbitol/ polyethylene glycol, where r
glycerin or sorbitol were 15. present in excess of 10% by wei ght of the
formul ati on, displayed nmargi nal cosnetic stability. However, after
extensive solubility et present | baventioor gslateshdadipontmsulation
benzet honi um chl gei df GRtGp1deRid f&é&ft 2368MakhDLbheS oK GBAL J8! ehe BTC

20. betaine, salts_and glycerin was dependent upon the .
order of additi ofO&RoMi®Se islmﬂﬁeﬁﬁélﬁ@ﬁV1QQ'tﬁﬂ?%ﬁ%ﬁﬁf%@ﬁﬂethat

by using a speci EbQuBﬁQQQ?e‘E adede {Rgruaakhens 1aufpmea5 £BBF aque
dentifrice c ntal g quaternam¥‘ﬂnnnn unlﬁ gp% fﬁ qﬂa bet ai ne
surfactant can bﬁ &Lhidtrh IIRRYSH OPRBFAPLIE s 9fh & HufEIRAR e $ie
essential featurémprovieds extonesion sciviieaéberdsitdresoff dos wapbsas e phases

i ;\Bthe subsequgpheGIMRIPIAHAN increased cost effectiveness. @
Until now it had been difficult to formulate a

cosmetically acceptable antiplaque dentifrice
10. consisting of a quaternary ammonium'compound and a
betaine surfactant with a humectant system of all
glycerin or all sorbitol. In addition, the use_of'
mixtures of glycerin/polyethylene glycol or sorbitol/
polyethylene glycol, where glycerin or sorbitol were
15. present in excess of 10% by weight of the formulation,
displayed marginal cosmetic stability. However,
after extensive solubility tests on various mixtures
of the components in a benzethonium chloride (BTC)

- dentifrice, a compatible system of water, BTC,

— 20. betaine, salts and glycerin was found which was L_
dependent upon the order of addition of these
components. .

Accordingly, it has been found that by using a
specific process, stable formulations of an
25. antiplaque dentifrice containing a quaternary
ammonium compound and a betaine surfactant can be
made with glycerin or sorbitol as the humectant._ The
essential feature in this process is the formation of
two separate phases with the subsequent combination
30. of these two phases to form the stable



30. of these two phases to formthe stable 2. system One of these
phases contains the active quaternary ingredient (e.g. benzethonium

ghl oride or cetyl pyridiniumchloride) solubilized in the betaine
surfactant (e.g cocam dopropyl betaine) and a flavour, 5. which is
designated the oil gel phase. The second phase contalns wat er, hunect ant,
-and nonionic gelling agent e.g. hydroxyethylced] ul ose, and optlonally

sodi um saccharin and fluorine-containing conpound e.g. sodium

monof | uor ophosphate, and is designated 10. the water gel phase. The dental
pol i shing agent may be added to the conbined phases as a final step, or be

added to the water gglteglhas R 'o My %s%oﬁﬁégg cy&_;& Ip% ‘?ﬁ% Qase The

fint“shed product ha foved chem cosmetic st y and I npr oved
15. taste. A convemza@;nanam h@ar@mmnépe(rei gy denzsthanive chlpride cer

containing a quat egggiy ﬁ%gﬁahﬁﬂhﬁQEmg%&q téBidBﬁlﬂﬁ%dﬁiﬁ”ﬁﬁé bétalne
disclosed in U S Patgnt 118,476 gnd U.S. Patent . 8 72, and

20. conprises theSPSERSLRBL d€-9 GOCAMICKRRARYX é?ﬁta(‘d}%l)ceﬁ"rql sﬁﬂ'?ﬁ?‘bﬁ"
pol yet hyl ene gl_ycowmchhuekaaelighhy_@doxym hwlcejellulplﬁe. armhsveﬁ@mr and

addi ng thereto polishing a fla our ant| acteri_al eni naI
water, and lastly gﬁagﬁt ?g aﬁhfSW %ﬁﬁknﬁp% %%é&ﬁ%d
or anellitic acidagentaengnghwdmpmwndhylcellulose. and optlonally :

sodium saccharin and fluorine-containing compound
. - e.g. sodium monofluorophosphate, and is designated
— 10. the water gel phase. The dental polishing ageht may
be added to the combined phasés as a final step, or
be added to the water gel phase prior to combining
with the oil gel phase. The finished product has
) improved chemicaf and cosmetic stability_ and improved
15. taste.

A conventional method of preparing antibacterial
dentifrices containing a quaternary ammonium compound
as the active material is disclosed in U.S. Patent
No. 4,118,476 and U.S. Patent No. 4,188,372, and

20. comprises the formation of a gel with humectant
(glycerin, sorbitol, polyethylene glycol), thickener
L (hydroxyethylcellulose), and sweetener, and adding
thereto polishing agent, flavour, antibacterial
agent, additional water, and lastly an antistain
25. agent (a phosphono-containing compound or a mellitic
acid-containing compound).

The prior art also discloses'processes for
stabilizing a dentifrice against precipitation and
flocculation due to the incompatibility of an anti-

30. bacterial agent and an alkali metal carboxyalkyl



The prior art also discloses processes for stabilizing a dentifrice against
precipitation and floccul ation due to the inconpatibility of an anti- 30.
bacterial agent and an al kali netal carboxyal kyl 3. cel lul ose, as shown
in US. Patent No. 3,842,168 and No. 3,843,779. The forner patent utilizes
the steps of adding the antibacterial agent dissolved in water to a

non- agueous bl end of the carboxynethyl cel |l uggse, 5. sodi um saccharin and
humect ant and then adding the surfactant to forma gel, to which is added
‘the polishing material and flavour as a final step. The- | at t er patent adds
the antibacterial agent separately or jointly with thé surfactant to a

and surfaciant, ST onete et peneBfHRTLeE0C BaE sk B YHER Ued Bnd ™ O

flavour. The addi@i oh 343 h&2surThet farmeuspapeateds idi zZes siheulstapeous
with the anti ba(ﬁﬁrdcﬁhﬁéidéﬁé Oin:f‘bQégSElEQ Qéghg 8&%%'0‘1' 0D ey I N

the dentifrice. However, the prior art does n i scl ose a cosnetic and
chenical l'y staNF?eﬂﬂ??ﬂaﬂﬂ%e%%ﬁtblﬁﬂée°§oﬁbalﬁﬁﬁ@@gymﬁéhﬁiﬂaﬁkwﬂose:

i ngredientsj. a Cﬁ&ii&itﬂaéa/c&ﬁ@fhUﬁhé”ﬁhﬁlﬂéﬂ&ﬁtcaﬁﬁo‘dﬁ@n @yl &hHePNi C
bet ai ne 20. ur f cerin and/or so ol, hunectant, ~.and a.
noni oni'c gel | i nd® “J%ﬁ ‘ép‘é‘g 59 A #8Yel B Ubégg &8i RAgedy tespeci fi ¢
sequence of stepxnlidhioiy coaperial ahé fdavatroasoh timalepaiepl.e Jle
phases, latter patent adds the antlbacterlal agent separately
or jointly with the surfactant to a mixture of .
10. glycerin, water, sodium saccharin, carboxymethylcellu-
lose and surfactant, followed by the addition of a
polishing material and flavour. The addition of the
surfactant must precede or be simultaneous with the
) antibacterial addition in order to avoid precipitation
15. in the dentifrice.

However, the prior art does not disclose a
cosmetic and chemically stable antiplaque dentifrice
containing;as the essential ingredients, a quaternary

. ammonium antiplaque compound, a zZwitterionic betaine
20. surfactant, a glycerin and/or sorbitol humectant, and
. a nonionic gelling agent prepared by a novel process

utilizing a specific sequence of steps, which W

comprises the formation of two separate gel phases,
an oil gel phase consisting of the quaternary

25. ammonium compound, betaine surfactant and flavour;
_and a water gel phase consisting of water, humectant
and gelling agent; combining the two gel phases into
‘a single parent gel, and adding a dental abrasive to
the combined gel phase as a final step or to the.

30. water gel phase prior to the addition of the oil gel
phase. |

R



dn oil gel phase consisting of the quaternary 25. anmmoni um conpound,

het aine surfactant and flavour; and a water gel phase consisting of water,
umect ant and gel | ing agent; conbining the two gel phases into a single
parent gel, and adding a dental abrasive to the conbined gel phase as a
final step or to the 30. wat er gel phase prior to the addition of the oi
gel phase. 4. 1t has now been found that stafle fornulations of an
anti pl ague dentifrice containing a quaternary anmoni um conpound, and a
bet ai ne surfactant, can be nade with glycerin or sorbitol as the hunectant
by 5. utilizing a specific sequence of steps which conprlses the

formation of a separate lehgg nBuaggegff Q%69Q§%§¥'E¥' %gq? ound
e an nonlo

bet'si ne and flavour, a separa hunec
gel I'ing agent and matean(mtealmyepﬂengnfrme caipita icdmaian queetas!ataw

i . e. 'sodium SaCCharéﬁméﬂﬂuﬁoébH?bﬁﬁaC’f B‘:& r QP RRANNEL serfEé??a’né( !

salt), conbining the oil hases to forma stab parent gel

phase, and adding amﬂéﬂtHFtBb9&¥F§€1&s°Fh§°FPH§P159épthHﬂh?%ﬂQﬁﬁﬁ% y be
varied by 15. saddiagilbeifgl asbpegigienseguende o etefrd whikH hen addi ng

the oil gel to the mater ve_m.xture. This de |fr|ce
prepared at anbi ent ?ﬂﬁﬁé ﬁfugg ?ogmaé‘é(‘?ﬁ & eﬁ1 sﬁptaﬁ@ ot 311 é’eeg“a%aes%f
steps nay be perforeagdthe gnbtemnhagyoempondupecamposind, betaine and
flavour, a separate water gel phase of humectant,
nonionic gelling agent and water (which may prefer-
R 10,' ably contain the selts, i.e. sodium saccharin and
- sodium monofluorophosphate or other fluoride salt),
combiﬁing the Oii and water gel phases to form a
stable parent gel phase, and adding a dental abrasive
as the final step. eThis process may be varied by
' 15. adding the polishing agent to the water gel and then
adding the oil gel to the water gel-abrasive
mixture. This dentifrice may be prepared at ambient
temperature, i.e. each step in the total segquence of
steps may be performed at ambient (room) temperature.
20. Abcordingly,.the present invention enables the
| prov151on of a stable antiplaque dentifrice based on
Y quaternary active 1ngred1ents. and a betaine
surfactant, w1th improved compatibility of all
compbnents} by the formation of two separate gel
25, phases, which are combined to form a stable total gel
system. - '

The present 1nvent1on also enables the provision
of a cosmetically and chemically stable antiplaque
dentifrice containing glycerin and/or sorbitol as

30. humecéant which is cohpatible with the betaine and
' the quaternary active ingredients.



20. . Accordingly, the present invention enables the provision of a
stable antiplaque dentifrice based on quaternary active ingredients, and a |
bet ai ne surfactant, with i nproved conpatibility of all:conponents, by the |
formati on of two separate gel 25. phases, which are conbined to forma
stable total gel system The present invention also enables the provision

of a cosnetically and chenically stable antiplaque dentifrice containing

gl ycerin and/or sorbitol as 30. hunect ant 2whi ch is conpati bl-e with the
betaine and the quaternary active ingredients: This invention further
enabl es the provision of a stable antiplaque dentifrice containing a

noni oni ¢ gum such as hydroxyet hyl cel |l ul ose, as gelling agent to stabiliZe

t he bet ai ne- quat er naPyisysteenbhdnt §us thepyr enalnledeattd \;momm:fn tage ot

quaternary actiyeg &misd%sﬁim Cgha aa\aeatfw%estaddta il S AL 4"

provi sion-of a cosnetic henically sta
dentifrice al sET¥®Bnt 8Reh n@sahX@roxYFGBVIlSGléPd«ﬂs(ﬁvn@scaﬁﬂdmﬂﬂ agerput

adversel y affecid nge£960Bke Crhbabekhlinechubhterdaity aasCaf'em ldhpacpr dance
with the present invention, as enbodlid and.. broadl escribed herein, a

novel stablie aRFYeREeIBRAEITRELRN P NS AIRHST Sffri%e ng a 15.
quat ernary ammnngw&dﬁénplaque conpound, a zmﬁtter- |on|c bet ai ne

surfactant, flavour Tﬁfs fnpgggfggngtlll further enables the
' provision of a cosmetic (phys1cal) and chemlcally
stable antlplaque dentifrice also contalnlng a g;
10. fluorlde-prov1d1ng compound, without adversely
affecting cosmetic stab111ty of the dentifrice.
In accordance with the present inventlon, as
embodied and broadly described herein, a novel stable
) antiplaque dentifrice of this inventidn comprising a
15. duaternary ammonlum antlplaque compound, a zwitter-
ionic betaine surfactant, flavour, and a humectant
selected from glycerin, sorbitol and mixtures
thereof, and a nonionic gelling agent is prepared at
ambient temperature by a process which comprises the
'20. formation of two separate gel phases, an oil gel
thaee consisting of the quaterhafy ammonidm'entiplaque .
compound, the betaine and a flavour, and a water gel b
phase consistihg of water, humectant and nonionic
gelling agent; combining the two gel ?hases:tq form a
25. single gel phase; and either adding a dental abrasive
to the combined gel phase or adding the dental abra-
sive to the water gel Qhase prier-to combining with
' the oil gel phase. However, it is essential that two
' separate“éel phaseé be prepared_prior to the addition
30. steps. The'addition of salts such as a fluorine-



sel ected fromglycerin, sorbitol and m xtures thereof, and a nonionic

gel I-rng agent is prepared at anbient tenperature by a process which
conprises the 20. .formation of two separate gel phases, an oil gel phase
&on3|st|ng of the quaternary ammoni um anti pl aque conpound, the betaine and
a flavour, and a water gel phase consisting of water, hunectant and

noni oni ¢ gelling agent; conbining the two gel hases to forma 25. single
gel phase; and either adding a dental abrasiveto the conbined gel phase or
adding the dental abra- sive to the water gel phase prior to conmbining with
the oil gel phase. However, it is essential that two separate gel phases
be-prepared prior to the addltlon 30. steps. The addition of salts such
as\a fluorine-  6onteinding FPMERVNSY rAh rQﬂ(ﬁodannlﬁn@shmmemcnwhumhch are
preferred conponengge 'o%e'f%‘iﬁ‘:eb!y nphleH ey '%tbﬁi:i ocsfmi?s@awm oinwat er

prior to mixing the water with the hunectant and gel li'ng ent inthe
formation 5. of th&bfaiforngde Fpeun aﬂﬁ%ﬁrt?ﬁ}QFNﬁﬁnW ing| thaswakeq
process for prepar wri&hatwwuﬁdecct&rgflana e JU RL SEISONPL v Sty £OEHR BPoAN

oil gel phase f a %ug%ﬁrnaty anggrl n1ant|plaque conpound, a betai ne
surfactant and 10. o4} €<and a wat er gel phase of water, a

hunect ant which is gl ycélrioradalyd/ mhsamyetm:licancrealms o ;a gerd¢egs afent

and combining the goloRRARES o Wehed 1ML SIS P BAlcld Sobapr BYab®
forming an oil gel phase of a guaternary ammonium

antiplaque compound, a betaine surfactant and

~ 10. " .optionally a flavour and a water gel phase of water,
a humectant which is jlycerin and/or sorbitol and a
nonionic yelling agent and cowmbining the gel phases
into a single gel. Dental abrasive may be added to
) the water gel phase, prior_to the combination with
15.

the oil gel phase, or to the single gel Eormed by
combining the gel phases, in the formation of a denti-
frice from the dentifrice gel.
More specifically, the present invention relates
to a process of preparing a cosmetic and chemically
20.  gtrable antiplaque dentifrice coasisting essentially
of the formation of two phases, an oil gel phase and
\ B a water gel phase compriéing the following sequence
of éteps: '
a. dispersing the formula amount of a
25. gquaternary ammonium antiplaque agent in the formula
amount of flavour, '
b. mixing the quaternary ammonium-flavour
dispersion into the formula amount of betaine
surfactant to foram the oil gel phase, -

30. c. dispersing the formula amount of nonionic



the water gel phase, prior to the conbination with 15. the oil ‘gel phase,
or to the single gel formed by conbining the gel phases, in the formation
of a denti- frice fromthe dentifrice gel. Mre specifircaliy, the present

i nvention relates to a process of preparing a cosnetic and chem cally 20.
stabl e antiplaque dentifrice consisting essentially of the formati on of two
phases, an oil gel phase and a water gel phase conprising the follow ng
sequence of steps: a. dispersing the fornula anount of a 25. quaternary
ammoni um anti pl aque agent in the fornula amount of flavour,- b. m xing the
guat er nary anmoni um f | avour dlsper5|on into the fornula anDUnt of betalne

surfactant to form_.the oil phase, -
di spersing the B&thing &mﬁﬁ% g thei frpula ?m°©%Fl?ﬁggé§€ﬁF1Pn the \4
formul a anount ahaMQﬁxyunbﬁﬁuﬂ(Humgﬁ&nﬁxﬂ hunectant, d. .m:xing the gelling

agent - hunect ant di sp r5|on Wit h | a anpu o _form,t he
water 5. gel phase, €&° 31 eoi%n%&g?ﬂ\gs‘é‘ém?%@?ﬂ&rﬁsésgﬁﬁﬁllé’“
parent gel phasaith.thaquqydﬂuaakaun# ebreatee to fbemwaher wgekrphase or

to the parqpt g?Fpo%%% oM th mxing, -and 10. g. recovering a stable
: .

anti pl aque “den o :
e. combining the two gel phases to form a

stable parent .gel phase, _
£. adding the dental abrasive to the water gel
~ phase or to the parent gel phase with mixing, and ;;
10. g. recovering a stable.antiplaque dentifrice.
_ The oil gel phase is in the form of -a viscous,
translucent gel. The water gel phase is transparent.
The stable parent gel phase resembles an amulsified
_ system. - . .
15. - This process may be modifiedby adding and aixing
| the dental abrasive with the water gel phase, aad
then adding the oil gel phase to the mixture of
dental abrasive and water gel phase.
Sodium saccharin and/or a fluorine-containiag
20. compound,which are optional but preferred additiveé,
are dissolved in the formula amount of water prior to
its addition to the humectant-gelling agent dispersion o/
‘and the formation of the water gel phase.
The new formulation method of the iastant
25, invention hsing only glycerin and/or sorbitol
.humectant in a quaternary-betaine system provides
chemical and cosmetic stability to the dentifrice as
well as improved taste. The taste characteristics of
a 20% containing-glycerin or sorbitol humectant, .
30. benzethonium chloride (BTC), betaine dentifrice are



The oil gel phase is in the formof a viscous, translucent gel. The water
gel phase is transparent. The stable parent gel phase resenbles an

gmul sified system 15. - This process may be nodifiedby addi ng and

m xi ng the dental abrasive with the water gel phase, and then addi ng the

oil gel phase to the m xture of dental abrasive and water gel phase. Sodi um
saccharin and/or a fluorine-containing 20.8.conmpound, whi ch are optional but
preferred additives, are dissolved in the fornmula anbunt of water prior to
its addition to the hunectant-gelling agent dispersion and the formation of
the_water gel phase. The new fornul ati on nethod of the instant 25.

i nvént i on usi nggoedtyly! yeprovednwhen eompateﬁ honacaaﬁtpbay&thylene

quater nar y- bet s bility to the
dentifrice as 3£ﬂﬁ=§f nprogﬂ%éggg?ggsqugg gﬁ ?@?BePﬁgﬁlcs of a 20%
cont ai ni ng- gl yolanti Hrieer bi The htakiliby, agﬁordbénm't bei ghyelerdn de

(BT, betaine LeDidf [46EEs1 nuficCehhy BBEONEH \e/aeaneonzgaro%%etzo a 20%
pol yet hyl ene egcoI (PEG (Regi stered_Trade Mark) 600) BTC dentifrice. The

stabi | i t\P af f orkRPEKARER FRGR RS NPAAA Or sor bi t ol hunectant does not
extend t'o otheretth 1ené1u§rrfé@ms BUpPedsphh¥e BhBYybeea @bgedlved in

)
prect 1Lt e e, beesy 005gaved Ryble, 2001 E6G BRQRUIROLAT sde) Prase of the

dentifrice. The precipitate was analysed using an

I.R. spectrophotometric method and was found to

N, 10 comprise BTC, saccharin and betaine.
Fluoride stability studies on the BTC dentifrice

have confirmed that a large part of monofluoro-

- phosphate (MFP) loss is due to hydrolysis in an all

.PEG 600 humectant system. Other phenomena (i.e.

15 adsorption or insolubilization) may be responsible as
well. A solubility problem with PEG 600 and
monofluorophosphate (MFP) has been found. Stability
studies of MFP in the BTC dentifrice indicate that
hydrolysis of MFP occurs to a large extent in an all

20 PEG 600 humectant system. However, an all glycerin
humectant system in the BTC dentifrice displays much
less loss of MFP. 1In fact an all glycerin humectant
system meets the present requirement for MFP shelf
life (more than 600 ppm total soluble fluoride, half

25 of which is MFP) while an all PEG 600 humectant
system does not (see Table I below).

30



| . R~ spectrophotonetric nethod and was found to 10 conpri se BTC,
saccharin and betaine. Fluoride stability studies on the BTC dentifrice
have confirmed that a large part of nonofluoro- phosphate (NMFP) loss is due
to hydrolysis in an all PEG 600 hunmectant system O her phenonena (i.e. 15
adsorption or insolubilization) my be responsible as well. A solubility
problemw th PEG 600 and nmonof | uor ophosphat ®.(M-P) has been found.

Stability studies of MFP in the BTC dentifrice indicate that hydrol ysis of
MFP occurs to a large extent in an all 20 PEG 600 humectant system
However, an all glycerin hunectant systemin the BTC dentifrice displays

much less loss of MFP. In fact an all gl¥ggfgnrhumectant system neets the _
present requirement for MFP shelf life (TOre than 600 ppmtotal soluble A~
fluoride, half 25 of which is MFP) while an all PEG 600 hunectant system -

does not (see Table | bel P Babildey TRBLETE HER: Seakbbki (Y ehh BTC
Dentifrice with 20%PEGGOOW 20%

& Yy
d ycerin Humectant System pF— r%05;éumquam"gzg-ﬂmaéﬂﬂant |+  ow

| + 3w Bw 9w PEG JHumectan®88yvst680 570 520 10.

ayc. 7.8 8.3 870 790 790
CopH Soluble F

Humectant It g . I - 3w 6w . ow*
Ps - 8.2 10.1 980 660 - 570 520

10. GLye. 7.8 . 8.3 980 870 790 790 - o/
Humectant It 3w &w ow* I* 3w. 5w 9w*
PEG 57 289 439 431 - 920 370 130 <100

i Glyc. - 26 55 85 106 950 810 700 6130

15. ’ -
*I = initial value, *w = weeks.

20. This table clearly shows the poor stability of MFP in
an all PEG 600 humectant and the very 3jood stability
of MFP in an all glycerin formulation.

HPLC (d1gh_Pressure Liquid Chromatography)
analysis on both a ylycerin and a sorbitol 3TC

25. dentifrice formulation was performed initially ang
after nine weeks accelerated ageing at 49°C., Tuo
extraction wethods for BTC (water anil acatona)
indicate ao decrease in BTC recovery after
accelerated ageiny.

30. '

¥



Mui nect ant [err] 3w 6w 9w [err] 3w 6w 9w PEG 57 289
439 431 920 370 130 <100 dyec. 26 55 85 106 950 810
700 680 15. + = initial value, *w = weeks. 20. This table clearly shows
the poor sta'oility of MFP in an all PEG 600 hunectant and the very good
stability of MFP in an all glycerin fornulation. HPLC (H gh Pressure Liquid
Chr omat ogr aphy) anal ysis on both a glycerinygnd a sorbitol 3TC 25.
dentifrice formul ati on was perforned initia}?y and after nine weeks
accelerated ageing at [err]. Two extraction nethods for BTC (water and

. acetone) indicate no decrease in BTC recovery after accel erated agei ng. 30.
10."sTABLE |1 HPLC Anal ysis on a.(]ycerln ffgLﬁ f?rbitol BTC Dentifrice
Fotgul ation intially and after 5° ————=Ni ne Weks Accel erated

Ageing 49'C Initial Analysis Analysis After Ageing \Water Acet one

Vat er Acet one Humﬁg t s;¥£g§r t 9% ig t g E; gg L ; E?graction
20% d ycerin 0.42 Lt An i é L éEEﬁ AR 54g61t8 rbito
0.36 0.48 drifrice Hpomulakie BEBE! ol

hunect ant gystem constit ut es{qﬁ;@meéﬁs Zﬁg{gmemg@tAQélﬁgewe@t ifrice

Initial Analysis Analysis After Ageing

Water Acetone Water Acetone
Humectant =  Extraction Extraction Extraction Extraction
W 20% Glycerin  0.42 0.54 . 0.47 0.52
10 20% Sorbitol 0.36 0.48 0.45 0.46

The glycerin and/or sorbitol humectant system
constitutes about 18-23% by weight of the dentifrice

composition. _
Cationic antibacterial materials are well known in
15 the art. See, for instance, the section on "Quaternary

Ammonium and Related Compounds® in the article on "Anti-
septics and Disinfectants®" in Kirk-Othmer Encyclopedia of
Chemical Technology, 2nd edition (Vol. 2, pp. 632-635),
incorporated herein by reference. Cationic materials

20 which possess antibacterial actiVity (i.e. are germi-
cides) are used against bacteria and have been used in

W, oralcompositions to counter plaque formation caused by
bacteria in the oral caV1ty.' ' '
Among the most common of these antlbacterlal

25 antiplaque quaternary ammonium compounds is benzethonium
chloride, also known as Hyamine (Registered Trade Mark)
1622 or diisobutylphenoxyethoxyethyl dimethyl benzyl
ammonium chloride, and cetyl pyridinium chloride. 1In an
oral preparation this material is highly effective in

30 promoting oral hygiene by reducing formation of dental
plaque and calculus, which is



conposition. Cationic antibacterial materials are well known in 15 t he
drt. See, for instance, the section on Quaternary Ammoni um and Rel ated
Conmpounds" in the article on 'Anti- septics and Disinfectants in

Ki r k- O-hmer Encycl opedi a- of Chem cal Technol ogy, 2nd edition (Vol. 2, pp.
632-635), incorporated herein by reference. Cationic materials 20 whi-ch’
possess anti bacterial activity (i.e. are ggym- cides) are used agai nst
bacteria and have been used in oral conposiTrons to counter plaque formation
caused by bacteria in the oral cavity. Anong the nobst -conmon of these

anti bacterial 25 anti pl aque quaternary annnniun1conpounds S

benzet honi um chl ori de, also known as_Hyam ne | stered Trade Mark) 162;

or d||sobutylph€ﬁ&%ﬁi 3RQQRHP§H#E§PBN deh® Pc AABNiBnPEREEAPBE 2 and
c]g:]Eyl pyri di nl3 gm@aa@esie dtrhemlﬁ@io@i@pa;\;ﬁaib@et_ébualrragehtal olffS fdn ghl?/
effectivein . pr.onot i ra | eng uci n or mat ent a

pl ague and calcﬁpﬂ§p§ﬁﬂ<ﬂ?é§;%h° ?%ﬁ+3n%i ﬁ%ﬁhfgﬁiﬁgcg rgau #S3n in
peri odont al dis@aﬂanttadum'2;384Hﬁ39£ﬂﬂ;3%&1@02al3agémt§06fanﬂ|s type are

t hose nentigoned,q f %yg S.42 9, 3,325,402,
3,431, 208 gnd 53 -Rh' 5é an%ﬁi’ltl #%q%ent 3%6 38%396 O her
antibacteri al antlpHﬂﬁhsﬁnﬁﬂﬁ%ﬁﬂﬂ%ﬁ%&ﬁkwﬁ@#ﬁEbﬂﬁﬁanﬂgaFREFEHE those in

whi ch one or tWanoriiftgh %Bﬁddﬁwtﬁn@ruaéetﬂagéeiﬁawlaht bageBrhawca

carbon chain 'e”%thﬂQWQﬂéﬁﬂf uentgwogrghg)quaternary nitrogen has a

carbon chain length (typlcally alkyl group) of some Q.i
10. . 8 t6 20, typically 10 to 18, carbon atoms while the
remaining substituents have a lower number of carbon
atoms (typically alkyl or benzyl group), such as 1l to
7.carbon atoms, typically methyl or ethyl groups.
) Dodecyl trimethyl ammonium bromide, benzyl dimethyl
15. StearYl ammonium ghlgfide, cetyl pyridinium chloride
and quaternized_SQamino-l,3—bis.(2-ethy1hexyl)—5—
methyl he#a hydfo-py:imidine are typical quaternary
ammonium antibacﬁerial agents.
?he dentifrice ﬁormulation of present invention
20. contains an effective amount of the antiplaque
quaternary ammoniﬁm compound, preferably about 0.1-1%
by weight of the cdmposition. , _ o’
The ability of quatérnary amnonium compounds to
inhibit the formation of dental plaque is well
25.  known. ﬁowever, 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 problem but
30.  results in products with poor foaming. However, the

4



0. 8 to 20, typically 10 to 18, carbon atonms while the renining
subfstituents have a | ower number of carbon atons (typically alkyl or benzyl
EDOUp), such as 1 to 7.carbon atons, typically nmethyl or ethyl groups. _
decyl trimethyl amoni um brom de, benzyl dinethyl 15. stearyl ammoni um
chloride, cetyl pyridiniumchloride and quaternized 5-am no-1, 3-bis
(2-ethyl hexyl)-5- nethyl hexa hydro-pyrimdingzare typical quaternary
anmoni um anti bacterial agents. The dentifrice formulation of present
i nvention 20. contains an effective anount of the antiplaque quaternary
ammoni um conmpound, preferably about 0.1-1% by wei ght of the conposition.

The=wability of quat q&g@g Sg | f f
dental plaque is Vwﬁg&gﬁ@/fng§%¢§§ meﬁag %ﬁfé@ﬁ%@t%egg ?vggggbggay%
ani oni c surfactant§QﬂRﬁieﬁ?%ﬂﬁﬂﬁ#ﬁ@%ﬁu@ﬁsedn?Maﬂ@atgnn@nrr@qaiV9 used in

dentifrice fornul atj almssuméx;sé&téﬁwflm@@sctﬁurEa&ﬁﬁﬁasokor the
ani oni ¢ surfactants elim nates t he deactrvatron | em but ) results

in products with pddtesofATRELAHARS SFithoRt d 1Y%Eb?%oFB?|3HaBFrnarY
bet ai ne surfacg ant antilbacddd i ncgenions al fornulatrons based on quaternary

ti [ di ents une» tedly J t he f | ati
W hout dacti vt i ng ¢ ha IR AARHY SRR Ea T ErPATe S0ErTeRETREL 081 ai n

conponent of presemtompegiitfidcdias the general formula:

| R
~ 10. R -N*-R4-COO™
R3
wherein R} is an alkyl group having 10 to about 20
. carbon atoms, preferably 12 to 16 carbom atoms or the
15. amido radical:
O H
.. . .' 1] t
20. - R-C-N-(CH3) 4"
wherein R is an alkyl group having abqut 10 to 20 car-
N ' bon atoms and a is the integer 1 to 3; Ry and R3 are

‘each alkyl groups having 1 to 3 carbon atoms and pre-
ferably 1 carbon atomr R4 is an alkYIene or hydroxy-
25, alkylene group haV1ng from 1 to 4 carbon atoms and,
optlonally. one hydroxyl group. Typlcal alkyldimethyl
betaines include decyl betaine or 2-(N-decyl-N,N-di-
‘methylammonio) acetate, coco betaine or 2-(N-coco-N,N-
dlmethylammonlo) acetate myristyl betaine, palmltyl

30.



C osition has the general formula: [ERR] wherein [err] is an al kyl group
aving 10 to about 20 carbon atons, preferably 12 to 16 carbon atons or the
am do radical: [ERR] wherein Ris an alkyl group havings about 10 to 20 car-
bon atons and a is the integer 1 to 3; R2 and R3 are each al kyl groups
having 1 to 3 carbon atons and pre- ferably 1 carbon atom R4 is an

al kyl ene or hydroxy- 25. al kyl ene group h %ing froml to 4 carbon atons
and, optionally, one hydroxyl group. Typical al kyldinethyl betaines include
decyl betaine or 2-(N-decyL-N, N-di- nethylammoni o) acetate, coco betaine. or
2- (N-coco- N, N dinethylannnnio) acetate nyristyl betaine, palmtyl 30.

13. betaine, |aur betai ne, cetyl betaine, stearyl betaine, etc. The o
am dobet ai nes é?%g

bet ai ne, | auranpdepiney! ekt ai maeaaﬁla%eltlaliexesSsmuar@euh.e!@déles whi ch
are zwitterionic materials ;ug % Qn as a foamn (§¥ i-n-the quaternary-
cont ai ni ng dentFPTPRBIIBAHBYEL PEHE1NEN e FOTORMISARHA zﬂlgﬁﬁﬁkﬂea.mﬁde pH
range, *but do nbaurisatdopadpylhbegudner aady thet ivtiker.obi al activity. 10.

10 additionto the ngRs' BLELTRLENCERIXN Wre LUl (R L iRt ddh [ e

guaternary activity, 'abo
function as a foamlng agent in the quaternary-

containing dentifrice compositions. They act
cationically over a wide.pH range, but do not
deactivate the quaternary antimicrobial activity.

10. In addition to the non-interference exhibited by
the betaines with the quaternary activity, laboratory
foam tests have shown that formulations containing
both the quaternary ammonium compound (quat) and the

. betaine, foam 2-3 times better than the nonionic/

15. guat formulations.

The zwitterionic betaines are completely
compatible with the quaternary antimicrobial anti-
plaque agents, and impart detersive and improved
foaming properties to the gquaternary-containing

20. dentifrice composition without deactivating the
antimicrobial properties thereof. The amount of

betaine effective in the productidn_of improved ()

foaming may be varied from about 3-5% by weight of
the total formulatlon.
25. Cosmetic problems of stability is 1ncurred with
all'zw1ttgrlon1c—conta1n1ng dentifrices, such as
erimp leakage of flavour;' The flavour 6ozes_and is
not solubilized in the zwitterionic surfactant.
However, étability evaluétions of presént novel

30. antiplaque dentifrices containing glycerin and/or

abRey 1ARFUdebESASR® dGOAMN DRtadinf, R dopropyl 4
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foam tests have shown that fornulations containing both the quaternary
anmmoni um conpound (quat) and the betaine, foam 2-3 tines better than the
poni oni ¢/ 15. quat forwul ations. The zwitterionic betaines are conpletely
¢onpatible with the quaternary antimcrobial anti- plaque agents, and

| npart detersive and i nproved foam ng properties to the

quat ernary-containing 20. dentifrice conpogition without deactivating the
antim crobial properties thereof. The amount of betaine effective in the
production of inproved foam ng nmay be varied from about 3-5% by wei ght of
the total fornulation. 25. - Cosnetic problens of stability is

incywred with all_z tt r|on| co dentlfrl such.as _cri
| eakage of flavodPt 'ﬂ‘oz’é@’é%f? ss%rb’t %IFYI g% VPRt he
Zzwitterionic surBaebaﬂhtyHGW&vmmneﬂwﬂswstageingtat|¢BECof bheséhavouve

30. antipl aque ggatrl f I’ll ?,ﬁ;s wqﬁy Al rg g, gg%'sceg{tlli’%fmﬂffedl ﬁio&bl t ol

hunect ant i ndi cafe satls actor Iavour ni ne mee s agei ng at
[err]. The fl avdentirifrddieefonatiidutias eﬁb%efh-tfmz% i iy reeli ek . | AnR

dentrifrlc$ocons§th5%§eaQQQWngSﬁ%¢taé\@ﬁ gy ed¥“/é%am%léylégb|e fl avour

may be enployed Exa sui,t abl e flavourlqg]cons uents are,
flavouring oils, séléabLﬁ [Fayouridg Ganst Yisnk FWHIRGOils,
sassafras, clovee.gageoidiscalfypipearnia Orgeppermint, wintergreen,

sassafras, clove, sage, eucalyptus, marjoram,
_ cinnamon, lemom, and orange, and methyl salicylate.
/ 10 A sweetening material'may also be employed as a
complement to the flavouring material. Suitable
sweetening agents are water soluble and include
- sucrose, lactose, maltose, sorbitol, sodium
cyclamate, and saccharin, in an amount of 0.01-0.5%
15 by weight.

Another essential 1ngred1ent in present
dentifrice is a gelling agent which is a nonionic gum,
in an amount of about 0.8-1.5% by weight. It has

' been found that large organic anionic molecules suéh

20 as carboxymethylcellulose have the potential to
deactivate the quaternary antibacterial activity.
Accordingly, hydroxyethylcellulose, which is a
nonionic small organic molecule, effects a stable
pituitous gel in the betaine-quat system of present

25 invention, and is the preferred gelling agent. Other
nonionic gelling agents may be used such as hydroxy-
methylcellulose, and the like. _ o

The fluorine-containing compounds, which are
preferably additional ingredients in present denti-

30 frice, are characterised by their ability to release



ci nnanon, |enom and orange, and nethyl salicylate. 10 A sweet eni ng '
material nay al so be enployed as a conplenent to the flavouring materi al
Sui t abl e sweet eni ng agents are water sol uble and include sucrose, |actose, §
mal t ose, sorbitol, .sodium cycl amate, and saccharin, in an anmount of

0.01-0. 5% 15 by wei ght. Another essential ingredient in present

dentifrice is a gelling agent which is BsSnonionic gum in an anmount of

about 0.8-1.5%by weight. It has been found that |arge organic anionic

nol ecul es such 20 as carboxynet hyl cel | ul ose have the potential to
deactivate the quaternary antibacterial activity. Accordingly,

nydroxyethyl ggylol %%%aﬁy%}qu @eﬂ%&%f $UBLtantgal ¢rauegul e effects,

a stable pituitous gel et al ne- tem of present
i nvention, afdoms GRSt &ty Qﬁ#?#rﬁP@@ﬁ#ﬁds efhkh nﬂﬁPEﬁﬁGlgélllng
agents nay bﬁm'é%@dtﬁhlé@b afa duel A - amtnyd:@@ahubosmoamdet balltlslse The

~fluorine- contalnln co nds e bl |ngredients
i n present dEREh Iﬂﬁﬁiﬁad¥g%ﬂ%ﬁ@ﬁ ?i fBQXtﬁgF#B y to rel ease
15. fI&orldeamﬁn$eavyMMGhakuxht@ssu@otaaxampléseeddmumrﬁ&upeadehon with
ot her Cormoug@%a%f %ﬁlﬁfﬂ?ﬂﬁntf‘.ﬁé 82118k 2NAdrideqani c

nmet a

fluoride sal .suc as SO u fine earth netal
and heavy neﬁabQEMQﬁsfHQﬁrk§§uﬁHQh %%d¢%ﬂ¥¢¢ﬁoﬁlﬂ€rldel zinc

fluoride, a tin f£luoride such as stannic fluoride or
stannous chlorofluoride, barium fluoride, sodium
10 flqorosiiicate, ammonium fluorosilioate, sodium
fluo:oZirconate, sodium monofluorophosphate,
aluminium mono—_and_difluorophosphate,-and fluor-
inated sodium calcium pyrophosphete. Alkali metal
and tin fiuorides such as sodium and stannous '
15 fluorides} sodium monofluorophosphate and mixtures
thereof, are preferred. _ S
The amount of the fluorlne -containing compound
is dependent to some extent upon the type of
compound, its solubility, and the dentifrice, but it
20 must be a nontoxic amount. In a solid oral
preparation, such as a toothpaste or dental cream, an
amount of_such compound whioh_releases,a-maximum.of W/
1% by weight of the preparation is considered
satisfactory, Any suitable minimum amount of such
25 compound may be used, but it is preferable to employ . -
" sufficient compound to release from 0.005% to 1%, and
preferably about 0.1% of fluoride ion. . Typically, in
the cases of alkali metal fluorides and stannous
fluoride; this comp-onent is present in an amount up
30 to 2% by weight, based on'the weight of the
preparation. In the case of sodium



pot assi um fl uori de, ammonium fluoride, lead fluoride, a copper fluoride
suchi- as cuprous fluoride, zinc fluoride, a tin fluoride such as stannic
flueride or stannous chl orofl uoride, bariumfluoride, sodium 10

£l uorosilicate, amonium fluorosilicate, sodium fluorozirconate, sodium
nmonof | uor ophosphat e, al um ni um nono- and dith rophosphate, -and fl uor-

I nat ed sodi um-cal ci um pyrophosphate. Al kali al and tin fluorides such as
sodi um and st annous 15 fl uorides, sodi um nonof | uorophosphate and

m xtures thereof, are preferred. The anmount of the fluorine-containing
conpound i s dependent to sone extent upon the type of conpound, its
solupility, and theaqhofiyererhospRate, 2the ceamreund mayobeopresembuih. | n
a sglid oral prepargfi t &pt d I naa nt
o “euch compound wiieii e Taai o i P8 By SFefafE, “a8HE, opEaNY" 02 RN
preparation is consider €t dentktxkeerprepayed uirapreorfanaanvakbushist such
25 cgrr{oound may iti?rét&?ifbo %ggl%)?xizﬁaiixas %G%Gﬁﬁﬁ%eabﬁ?sﬂ?%wt &gﬁ%@yﬁh Nbe a
compoun o rekease fromO, oto 1% . an refera about . 0. 1%

TPuoride fon < SFypcantanciana husersiaroniREe bakt §n e natast adngr
stannous fluoride, ddntaX abraeive) Sipr&s eahount afremabbutp386653%. bg 2% by

el o, pased on {adGhENe Und N PLEPRLARARRC bE, NBygRI80" cSRLAL,
of dental abrasives or polishing materials include
sodium metaphosphate, potassium metaphosphate,

L 10. .tricalcium phosphate, ‘dihydrated calcium phosphate,
anhydrous dicalcium phosphate, calcium pyrophosphate,
magnesium orthophosphate, trimagnesium phosphate,
calcium carbonate, zirconium silicates, silica,
bentonite, and mixtures thereof. The preferred

15. abrasives are alumina-containing abrasives such as
balcined'alumina and hydrated alumina and mixtures
thereof. The abrasive is added to the water gel
phase or to the single gel after combining the oil
gel and water gel phases.

20. .~ The dentifrice of this invention may also
contain conventional additional ingredients such as
colouring or whitening agentsi'preservatives and

(O ammoniated materials such as monoammonium glycyr-
rhizinate. These additional ingredients may each be

25. added to the dentifrice in minimal amounts of up to
5% by weight, and preferably up to 1%, provided they
do not interfere with the foaming, antiplaque and
stability propérties of the finished product. The
oil phase typically constitutes about 3.6-8% by

30. weight of the dentifrice. ~ .



.an anmount up to 7.6% by weight, nore typically 0.76% A dentifrice prepared
in accordance with this invention, contains a dental abrasive. This may be

a 5- conventional water-insoluble polishing material ot dental abrasive, ing
an amount from about 35-65% . by weight of the total fornulation. Suitable
exanpl es of dental abrasives or polishing materials include sodium '
nmet aphosphat e, pot assi um met aphosphate, 1@7- trical ci um phosphat e,

di hydrat ed cal ci um phosphate, anhydrous di cal ci um phosphate, cal ci um

pyr ophosphat e, magnesi um ort hophosphate, trinmagnesi um phosphate, cal ci um
carbonate, zirconiumsilicates, silica, bentonite, and m xtures thereof.
The preferred 15. alinatheeprace ideimhatdentinvemgi abresi yesmoteh as Y .
cal cined alumn d rated _al.um dm S ereaf. The abrasive T5s
added to the wa 5§E98$¥§ﬁ§§é 8r%#?4%%;¥§?£§%§%£§3%§[gé %kﬁ%ining t he oi

gel and water géhvph&ien mag be applifde mbgulidriyctofdemtsli exanelon nmay

al so contai n copgyepti,gRghgadli! 't@ég:lh L o Y S Stisil SaE'Oiﬁé’éi:”QnQE

whi t eni ng ents;  preservatives and anmoni ated materials such as

monoanmoni gl $8¥LY¥-rhi zi nate. These additional ingredients may each be

25- added to the defhef Foleowing RixEup D WHe firtwet oi DRadHyraeight, and
preferably up to 1% pro¥ided t.h do not interfere with the, foanm ng,
anti pl ague and gfa %Fipﬁ Hfgpgﬁti &Fﬁﬁﬁ??iﬁﬂ% %F?ﬂb Bt 15heSoi | phase
typi cal |l y const undegstabdutthadt6+8% hinvihtiomiightnaof limidedttérice.

them. The compositions are préepared in the usual

10. manner and all amounts and proportions referred to o/
herein and in the appended claims are by weight
unless otherwise indicated.

_ EXAMPLE 1
15.
Glycerin Humectant Anti-Plaque Dentifrice
Ingredients | ' 3
20. wWater (deionized) ' -~ 19.34
Sodium saccharin : 1 0.30
Sodium monofluorophosphate 0.76 W
Hydroxyethylcellulose ' 1.10
Glycerin 20.00
25. Benzethonium chloride ' 0.50
_ Flavour : 1.00
- | Cocamidopropyl betaine ' 5.00
: Calcined alumina : 10.00
Hydrated alumina : 42.00

30..



17. 4+ the practice of this invention to pronote oral hygiene, a dentifrice
according to this invention nmay be applied regularly to dental enanel by

by ushing the teeth for 30-90 seconds at |east once 5- daily. The follow ng
exanples are further illustrative of the nature of the present invention,
but it .is understood that the invention is not limted to them The
conpositions are prepared in the usual 10. n&8rer and all amounts and
proportions referred to herein and in the appended clains are by wei ght

unl ess otherw se indicated. EXAMPLE 1 15. dycerin Hunectant Anti-Plaque
Dentifrice Ingredients % 20. Water (deionized)
119.34 Sodi um saccharin The benzethomumocﬁﬂofsmeuﬁrsnamei:bueéaplmspzlhst e

0. f&'HydroxyethyIc | ul ose 1.10
20.00 25. Benzet homttieh ¥4 dghis aisperdisn} 0i80BERgdoApto the Detaine
1. 00 Cocani dopropyltdhefarmean 0il gel. 5THE Safitiumedaatharna and sodium

10. 00 Hydrated a““ﬂéﬁbfluorophosphate eﬁFQQ §9e dissolved in the water.
5. Hydroxyethylcellulose is dispersed in the glycerin,
and this mixture is added to the water-saccharin-MFP
solution with stirring to form a water gel. The oil
and water gels are mixed to form a stable parent
_ gel. The calcined alumina and hydrated alumina are
Y 10. admixed with the parent gel'to‘produce'the finished
dentifrice which is effective against plaque related
bacteria while possessing excellent chemical and
cosmetic stability as well as having sufficient
foaming characteristics. This dentifrics is prepared
15. at room temperature. '

EXAMPLE 2

Example 1 is repeated except that 20% sorbitol
20. is substituted for the 20% giycerih. The resultant
product is equslly effective against plaque related
bacteria and also possess excellent chemical and
cosmetic stability and sufficient foaming properties.
_ '. MFP stability studies indicate that both the new
25. glycerin and sorbitol dentifrices have an excellent
'MFP stability profile. Example 1 (20% glycerin) had
an initial total soluble fluoride value of 990 ppm
and an MFP as F_value of 950 ppm. Example 2 (20%
sorbitol) had an initial total soluble fluoride value’
30. and an MFP as F value of 1,020 ppm and 980 ppm B
respectively (see Table III). |



Jhe benzet honiumchloride is dispersed in the flavour and this dispersion
Is mxed into the betaine to forman oil gel. The sodium saccharin and
sodi um nonof | uor ophosphate (MFP) are dissolved in the water. 5. _

Hydr oxyet hyl cel lul ose is dispersed in the glycerin, and this mxture is
added to the water-saccharin-MP solution with stirring to forma water
gel. The oil and water gels are nixed to fx@m a stable parent gel. The

cal cined alum na and hydrated alum na are 10. adm xed with the parent gel
to produce the finished dentifrice which is effective against plaque

rel ated bacteria while possessing excellent chem cal and cosnetic stability
as well as having sufficient foam ng chegxmgé eftstics. This dentifrice isg ;
prepared 15. at roomtenperature. EXAMPCE 2 EXanple 1 is repeated except
that 20% sorbitol 20. is substituted for the 20%glycerin. The resultant
product is equally ef W@t StadddivisiPiotile o£l &t wewbatl eGiacapinal so

possess excel |l ent che ang .cosneti c ftabllltgiﬁ’ .Sﬁfglglgg f oam ng
properties. MP stabir}%yr§¥ij A ISRANG & WQ = & gl ycerin
and sorbitod dentifricBentdfyime Xtigie ereeldHw) obgéing atofiPPE) Exanple 1
(20% gl ycerin) had an initial total soluble fluoride value of 990 ppm and
an MFP as F value of 950 ppm Exanple 2 (20% sorbitol) had an_initia

total soluble fl.uoride val ue 30__éE;LEﬂ§2¢3bh&f¢fvE?“hcn? 1, Y88 asnFand
980 ppm respect Efa| fumegtanty o )2w L 0 2w I 3w I EL]

1 All Glycerin 7.8 8.0 990 820 43 94 950 730 -
2 All Sorbitol 7.6 7.7 1020 960 43 45 980 910

10.

The pH profiles of both"fqrmulations showed only
a slight increase éftér hine weeks ageiﬁg at 49°C.
After accelerated ageing, values for totai solub1e

: fluoride and MFP as F were 820 ppm and 730 ppm
15. fespectively for Example-lland 960 ppm and 910 ppm
respectively for Example 2.

Variations in the above formulations may be
made. For example, other betaines such as laurami-
dopropyl betaine, cocobetaine and the like may be

20. gubstituted for the cocoamidopropyl betaine in the

' examples. Similarly, other abraSives'may be sub-
stituted for the specific abrasives in the:examples. N/
‘Likewise, other fluoride-containing compounds such as
sodium fluoridé; potassium fluoride, etc. may be

25. substituted for the sodium monofluorophosphate in the
specific examples. Likewise, cetyl pyridinium
chloride or other quaternary ammonium antiplaque
agents may be substitutéd for the benzethonium
chloride. Also, sodium cYclamatg'may'reélace sodium

30. gsaccharin. '



“19 . TABLE |1l MFP Stability Profile of a newall dycerin BTC Dentifrice
I

and a new all Sorbitol BTC 5. Dentifrice (Nine weeks (w) Ageing at
i1[err]) pH Soluble F lonic F MFP as F Ex. Hunect ant I ow . | 9w
' ow | 9w 1 All G ycerin 7.8 8.0 990 820 43 94 950 730

2 All Sorbitol 7.6 7.7 1020 960 43 45 980 910 10. The pH profiles
of both formul ations showed only a slight inc&®ase after nine weeks ageing
at [err]. After accel erated ageing, values for total soluble fluoride and
MFP as F were 820 ppm and 730 ppm 15. respectively for Exanple 1 and 960
ppm and 910 ppm respectively for Exanple 2. Variations in the above

Ijogul altl gns may be mag&t 1l§0ri.uﬂ>dea-rﬁﬁdoe;|d ckﬂliw el s owmsg i @ét&mléc]gm -
OpEopy et ai ne, gocobet ai.ne and t.he |ike ituted. for th
cocoani dopr opy| befcigisﬁélf-’ e 16x &) rﬁeé‘s.mﬁe?ﬁ/ﬁﬂa%t%ér b‘éllb‘f%%’f?/ 3%%ay be
sub- stituted for ahd spati Viariakrians amy rpe mads dipdmsin lwkidwwe, ot her
fluoride-containin ium fluori de,
etc. may be 25. 588 ?ﬁegt gd%#%rlhc[{h S |u1lrr+imré)éno éug%)‘f)%% ate in the -
speci fic exanples:. Likew se, cetyl pyridiniumchloride or other quaternary

ammoni'um anti pl aque agents may be substi tuted for the benzethonium
chloride. Also, sodiumcyclamte nmay replace sodi um




~

30~ saccharin. 20. It is understood that the foregoing detailed
description is given nerely by way of illustration and that variations nmay

be made therein wthout-depart+ng fromthe spirit of the invention.
CLAIMS 1. A chemically and ﬁﬂEsically stabl e anti- plaque dentifrice

conpri sing ag“ﬂ“ﬂﬂﬂﬂj rnary anmmoni um conpound, a bet ai ne
surfactant, tant system @f.gl ycerin and/or sorbitol and a

5. noni oni c- ge1I|ng agent prepared by a process which conprises the
preparation of two separate gel phases, an oil gel phase and a water ge
phase, conbining the gel phases into a single gel, and adding a dental
abrasive to the single gel, or adding thecaIxs ve to 10. the water gel ‘u
phase prior to the addi tion of the oil gel phase. 2. A dentifrice as '
clainmed in Claim1, wherein the abrasive is added as the: final step. 15. 3.
A dentifrice as clainkd i A Chemiraldy 2ndwpbysiically citabje gritase

conprises the q r £ye [ ant
and flavour; g&tééﬁabfgg geghggggghgg%%?# %EW@EHH¥$1§&H&*&Hﬁéﬂ{ﬂ§¥§
ammonium compound, a betalne surfactant, a flavour, a

humectant system of glycerin and/or sorbitol and a
5. nonionic gelling agent, prepared by a process which

comprises the preparation of two separate gel phases,
an oil gel phase and a water gel phase, combining the
gel phases into a single gel, and adding a dental . b
abrasive to the single gel, or adding the abrasive to

10. the water gel phase prior to the addition of the oil
gel phase.

2. A dentifrice as claimed in Clalm 1, wherein
the abrasive is added as the final step.

15.
3. A dentifrice as claimed in Claim 1 or 2,
wherein the 0il gel phase comprises the quaternary
ammonium antiplaque compound, betaine surfactant and
flavour; and the water gel phase comprises water,
20. humectant and nonionic gelling agent. N

4, A dentifrice as claimed in Claim 3, wherein
a fluorine-containing compound is dissolved in the
formula amount of water prior to the addition of the
25. water to the humectant and gelling agent in the
formation of the water gel phase..
5. A dent{frice as claimed in Claim 3 or 4:
wherein a water-soluble sweetening material is
30.



20. hunect ant and noni oni ¢ gelling age 4 A dentifrice as clained in
Claim 3, wherein a fluorine-containin f"ﬂ"mm“n"”', ﬂm olved in the fornul a
mount of water prior to the addltlon ' Er to the hunect ant
and gelling agent in the formation of the‘water"gel phase.. 5. A dentifrice
as claimed in Caim3 or 4, wherein a water-sol uble sweetening material is

30. 22. dissolved in the formul a anmount 2X. water prior to the addition
of the water to the humectant and gelling agent in the formation of the
wat er gel phase. 5 6. A dentifrice as claimed in Claimb5,

wherei n the sweetening material is sodiumsaccharin. 7. A-dentifrice as
cl di-med in any 08@5951%@' rm %h"eo fRrmi & Qirbddte detwter p¥{aet@dtthe

comstitutes 10 fro dentlfrlce 8. dentifrice
as clained in an§ 8&@189 %%ﬁ?ﬁ7tQJ%§%;hP 1}?hg agent

is present in anagaaununofthhr Eorthat ilon b f5%He meghtgelliipwasé\ dentifrice
as clainmed in any one of Clains 1 to 8, wherein the nonionic gelling agent
i s hydroxyet hyl cel | ul ose.- 20 10. A dentifrice as clainmed in any
one of Cagns 1 to 9, éont A diemt iffrdinel hat cl2GiMdd imiQlainfs gl wheréin

sorbitol or a m xhur guwblReeihg ﬁ%ﬂé?ial is sodium saccharin.

7. A dentifrice as claimed in any one of Claims
1 to 6, wherein the betaine surfactant constitutes
N 10 from 3 to 5% by weight of the dentifrice.

8. A dentifrice as claimed in any one of _
Claims 1 to 7, wherein the nonionic gelling agent is
present in an amount of from 0.8 to 1.5% by weight.

15 . _
9. A dentifrice as claimed in any one of
Claims 1 to 8, wherein the nonionic.gelling agent is
hydroxyethylcellulose.
20 10. A dentifrice as claimed in any'one of
Claims 1 to 9, containing from 18 ;o 23% by weight of
U glycerin, sorbitol or a mixture thereof, as the
humectant system. '
25 11. A dentifrice as claimed in any one of

Claims 1 to 10, containing from 35 to 65% by weight
of a water- lnsoluble dental abrasive.

12. A dentifrice as claimed in Claim 11,
30 wherein the dental abrasive is an alumlna—contalnzng
abrasive. ' '



hunect ant system 25 . 11. A dentifrice as clained in any one of
Clains 1 to IO containing from35 to 65% by wei ght of a water-insol uble
dental abrasiver—1Z. A dentifrice as clainmed in Caim11l, 30 wherein the #
dent al abrasive nt ai ni ng abrasi ve. 13. A dentifrice as
clainmed in d ai H!mmmmm lm anti pl agige agent is present in an anount
of about 0.1 to y wmeiyghts. 5 14. A dentifrice as clained in
any one of Clainms 1 to 13, wherein the antiplague agent is benzet honi um
chloride. 15. A dentifrice as clained in aim4, wherein 10 t he
fluoride-containin omo | Se Prese LN a mpunt _sufficient to rel ease
from0.005 to 1% b%%cmel ;H%dijﬁ]f§$d£§-i- Fafiged héndéhﬂ?‘r Lée. 16. A "l
dentifrice asWManqnnjhhe(3nﬁipkhqnejﬁgeﬂ5 is pheseént ihean amount ”
fl uori de-cont gieni 0 ung, of | uor ophosphate. 17. A
dentifrice asgglggﬁég'?ﬁqény oneﬁgf‘%§q ng 1 to 16, wherein the betaine is
cocoam do- 20 propyl betai ne. A dentifrice as clainmed in any one of
Caimsgl to 17, whqmguﬁgfg§§¥¥f§§égaé§ éﬂiﬁﬁé&rf ogngygﬁgtgg al um na and

C one

cal ci ned alun1na 25 19 rrce as alne
Claims 1 to 13, wherein the antlplaque agent 1s

benzethonium chloride,

15. A dentifrice as dlaimed_in Claim 4, wherein .
10 the fluoride-containing compoﬁnd is'present in an o/
amount sufficiént to release from 0.005 to 1% by
weight of fluoride ion to the dentifrice.

16. A dentifrice as claimed in Claim 4 or 15,
15 wherein the fluoride-containing compound is sodium
monofluorophosphate.

17. A dentifrice as claimed in any one of
Claims 1 to 16, wherein the betaine is cocoamido-
20 propyl betaine.

18. A dentifrice as claimed in any one of
Claims 1 to 17, wherein the abrasive_is a mixture of
hydrated alumina and calcined alumina.

25
19. A dentifrice as claimed in any one of
Claims 1 to 18, wherein the flavour constitutes from
0.5 to 2% by weight.
30 ~ 20. A dentifrice as claimed in Claim 6, wherein

sodium saccharin constitutes from 0.01 to 0.5% by
weight.

ay



S ains 1 to 18, wherein the flavour constitutes from0.5 to 2% by wei ght .
30 20. A dentifrice as clained in Cai.m6, wherein sodium
gaccharin constitutes from0.01 to 0.5% by wei ght. 24. 21. A process

for preparing a dentifriece—gel-—the process conprising formng an oil gel

phase of a quat nlun1ant|plaque conmpund, a betaine surfactant and
optionally a fl mﬂlﬁmqm gel 5 Phase of water, a hunectant which
is glycerin and/ noni oni ¢ gel li ng agent and conbi ning the

gel phases into a single gel A process for preparing a dentifrice 10
conprising preparing a dentlfrlce gel by a process as clainmed in Caim2l1

and addi ng a dent al [ asiy hrPha@s8 B6heLfE9ckh em@ter ge
phé's‘e bei ng conbi nedaévji'n' th tﬁpe %ﬁgg f[’@ée%ggﬁ rind 3 rgcess for

preparing a denmhﬁwRﬁQQﬁﬁﬁnqgﬂEE}iﬁ%ﬁmﬁ?ﬁ@l%gd%ﬂt?}}lgﬁfggpaﬁﬁ 2%pPocess
as claimed in d dEé¥hé¥¥iéﬁﬁbﬂEhﬁiéﬁ%&pﬂa@@éaemmpuha t hebetaghe ge

formed by conbl the ases. C S aimed in
Claim 21, 22 or 4%: %ﬂaka $h5£%3%%ﬁt€?§sga$§§ggt %Fn

mat erial apd/or phaféelwﬂ néatoen; aa riume coamo uwdlic25is Agpyoeeis asddpau med in
Gaimad, vhereldh@ntol &Piz%mﬁt%@iifﬁg CQ&PﬁtSEﬁdSQQhHth%ﬁ%Cha“ n.

26. A process as i hed N
the gel phases 1nto a single gel.

22. A process for preparing a dentifrice
10 comprising preparing a dentifrice gel by a process as
claimed in Claim 21 and adding a dental abrasive to
the water gel phase prior to the water gel phase
" being combined with the o0il gel phase.

15 23. A process for preparing a dentifrice
comprising preparing a dentifrice gel by a process as
‘claimed in Claim 21 and adding a dental abrasive to
-the single gel formed by combining the gel phases.

20. : 24. A process as claimed in Claim 21, 22 or 23,
wherein the water gel phase contains a sweetening
material and/or a fluorine-containing compound.

25. A process as claimed in Claim 24, wherein
25 the sweetening material comprises sodium saccharin.

26. A process as claimed in claim 24, wherein
the fluorine-containing compound comprises sodium
monofluorophosphate.

30



Iﬁe quorlne cont ai ni ng conpound conpri ses sodi um nonof | uor ophosphate. 30
®5. 27. A process of preparing a cosnetic and chemically stable antipl aque

dentifrice coq;i;;%gg_§§§§ﬂLLﬁLL¥ of the formation of two phases, an oil %
gel phase and er gel phase conprising the 5. follow ng sequence of
steps: a. dis | a amount of a quaternary ammoni um -
anti pl aque a%jﬂi\i ﬂ mm\m amount of &%Javour, b. mxing the
guaternary a avbursld di spersion into the fornula anount of a

betaine surfactant to formthe oil gel phase, c. dispersing the formla
anount of a nonionic gelling agent in the fornula anount of glycerin and/or

sorbitol hunectant, 127. A proceis dﬁ>§ éiaébggﬂéégmb@?@ngn@unEﬁtant g
conbi ni g the tuheRiSRTiyestaBIE, e Bhatine Gnnitt 1o ‘Someedtiol o ©
f. adding the deamsentiblidyi of tihe Hormatdomaf phasepitasés, tan phLent gel
ggaseAvmp'ﬁ 20215)5“ ngela ﬂag ahggg t%% Q‘W}t g:%%%’&&ﬁl&%fnge@ﬁéf rice. 25.
: ollow1ng seguence of steps: :
a. dispersing the formula amount of a
quaternary ammonium antlplaque agent in the formula
amount of a flavour,
_ b. mixing the_quaternary ammonium~-£flavour .
10. dispersion into the .formula amount of a betaine i
surfactant to form the oil gel phase,:
c. dispersing the formula amount of a
nonionic gelling agent in the. formula amount of
glycerin and/or sorbitol humectant,
is. : - d. mixing said gelllng'agent-humectant
dispersion with the formula amount of water to form
the water gel phase,
' e. combining the two gel phases to form a
stable parent gel phase,

20. f. adding the dental abrasive to the water
gel phase or to the parent gel phase with mixing, and
g. recovering a stable antiplaque \_)
dentifrice. '
25, 28.. A process as claimed in Claim 27, wherein a

water-soluble sweetening material, a fluorine-

containing compound or both are dissolved in the

formula amount of water prior to its addition to the

humectant-gelling agent dispersion in the formation
30. -of the water gel phase.



¢ er-sol ubl e sweetening material, a fluorine- containing conpound or both
di ssolved in the fornula anobunt of water prior to its addition to the

:hunectant gelling agent dispersion in the formation 30. of the water gel
phase. rding to Claim 28 wherein the sweetening
maerial is sodzlmmelmwmﬁmlamrt he fluorine-containing conpound is sodium
nonof | uorophosph’até 5. 80.sAprocess accordigy to any one of Cainms 22 to
29, wherein the nonionic gelling agent.is hydroxyethylcellul ose. 10.
31l. A dentifrice as clinmed in any one of Clains | to 20 whenever produced
by a process as clained |n any one of Clains 21 to 30. 32. A dentifrice
substantially as herei ngy EkQEP wth . r ferqﬁ;e t 0, any. one of the
eXatpl es. 33. A process or par|n5 FFERI drTein cehe
substantially as h§W§Pﬁe§é§§r Ml\mlt i sy esfoshem:esaqrrammnmd)ftﬁéle

exanpl es. 20. fluorine-containing compound is sodium

monofluorophosphate.

5.

30. A process according to any one of Claims 22
to 29, wherein the nonionic gelling agent is-
hydroxyethylcellulose.

- 10. 3l. A dentifrice as climed in any one of Claims

1 to 20 whenever produced by a process as claimed in
any one of Claims 21 to 30.

32. A dentifrice substantially as herein
15, described with reference to any one of the examples.

33. A process for preparing a dentifrice gel or
a dentifrice substantially as herein described with
reference to any one of the examples.

20.




