2152371 1. DENTI FRI CE COMPCSI TI ON The present invention relates to a

dentifrice conposition. In particular, it relates toadent.ifr'a %nﬂ_,.
conposition having desirabl e rheol ogi cal properties suitable f%f% aa ent
filling into a nechanically operated orpressure differential dentifrice

di spenser and extrusion therefrom A dentifrice is generally recognisables”

by its 10.

t oot hpast e.

creany or gel consistency and may commonly be called a dental
cream a toothpaste or, in sone cases, a cldar gel or opacified gel

I ndeed, it can be characterised as sem -solid, for instance,
bei ng essentially solid when standing on the bristles of 15. a toothbrush

and essentially liquid such as during nmanufacture with agitation and
filling into a container or when PENTEFRICE |QOMPOSITIAN extrude the
dentifrice fromits container. The creany consistency of dentifrices
Istypically 20. inparted by a gelling or binding agent. In the past,

gel ling agents have Ben peésentdiprventdiony redatesyitde eabantoifdicger si on
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and extrusion therefrom.

A dentifrice is generally recognisable by its
creamy or gel consistency and may commonly be called a
dental cream, a toothpaste or, in some cases, a clear
gel or opacified gel toothpaste. Indeed, it can be
characterised as semi-solid, for instance, being
essentially solid when standing'on the bristles of
a toothbrush and essentially liquid such as during
manufacture with agitation and filling into a container
or when subject to pressure to extrude the dentifrice
from its container.

The creamy consistency of dentiffices is typically

imparted by a gelling or binding agent. In the past,
gelling agents have been.selected primarily to provide
ease of dispersion of the dentifrice in the oral
cavity. Many gelling agents such as cellulosic
materials, seaweed derivatives, gums and clays meet
this criteria. However, some gelling agents while
generally desirable for dentifrices packaged in
flexible tubes, do cause disadvantages when the
dentifrices are packaged in mechanically operated
or pressure differential dispensers.

Dentifrices containing conventional polishing

!
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2.Y agents such as al pha-alunina trihydrate and conven- tional gelling
agents such as sodi um car boxymet hyl cellul ose or hydroxyethyl cellul ose or
mxtures thereof can be desirably filled into flexible tubes or nechani- 5.
cally operated or pressure differential dispensers and extruded therefrom
However, with many of the active ingredients often used in dentifrices
difficwfties occur when attenpting to fill a dentifrice into a nechanically
operated or pressure differential 10. di spens2r and/or when attenpting to
extrude it therefrom |In particular, |leakage fromorifices in the
di spensers may occur during filling or shipping and the productcan be
difficult to extrude in rheologically desirable ribbon form 15.
Dentifrices which are thick or tend to thicken nay become increasingly
difficult for a consuner Hﬁbextrude froma, dentifrice tube gver a period of

time. In other whIRPY FPTHRARAIPIATRE HIRENT T HRYEERES R RASEPRVEA™a
dent i Ijri ce t Ubft aﬁmﬁlpigtgufsmgt]haage}&g dandh Ijaé C@di:#lim rkﬂafﬂi@xj&?‘éh@fl% of dusgt
er to softepar ui seni -.so) i ifrice mass to_extrude.i
This has not beet el it s B P, et Eitoss 197 RFSEwife thidgee'
adj usted to use |ogs hpeldesigratpjontfilol esd rikso of baxt tbe ibewtobenecghanb-
ft at th 5. ' : | t
sort a e c%t(}?i[r%/ dﬂf%é‘%& '}Pztesf%%_*’t%nﬁﬂgfé"fex’i@fafr@'lé%&'n%ér‘reé‘ngnc?ven

consumers have readi adj usted to "app anount -of press .
necessary to ext@¥ffEUdrd dderafr amouiowgvelent¥¥th qranih @5 e saFbLvef a

toot hbrush. Dent ifrigrersi i< o Pidh tiidl URPaEnE 1 151 06 fADFEBculties
L/’- ) occur when attempting to £i11 a dentifrice into a
mechanically operated or pressure differential

10. dispenser and/or when attempting to extrude it

' therefrom. In patticular, leakage fromorifices in the
dispensers may occur during £illing or shipping and
the product can be difficult to extrude in rheologically
desirable ribbon form. )

15. ~Dentifrices which are thick or tend to thicken
may become increasingly difficult for a consumer to
extrude from a dentifrice tube over a period of time.
In other words, the consumer may have to increase
pressure on a dentifrice tube containing such a

20. dentifrice during the period of use in order to soften
or liquify the semi-solid dentifrice mass to extrude
it. This has not been a major problem in the past
since formulations can be adjusted to use less gelling .
agent to strike a balance of not being too soft at the

25, start of use and not too thick at the end and in_any
event consumers have réaﬁily adjusted to applying the
ambunt_of pressure necessary to extrude the desired
amount of dentifrice on to bristles of a toothbrush.

Dentifrices which are thin upon extrusion from a

30. tube have also been tolerated during use if they set to



30. tube have also been tolerated during use if they set to 3. nore
solid formon toothbrush bristles within a few seconds. Thus, the type of
gelling agent could be widely varied for dentifrices packaged in tubes.
| ndeed, the Copenhagen Pectin Factory Ltd., of Little 5. Skensved,
Denmark, a subsidiary of Hercules Inc., of WImngton, Delaware, U.S. Aa-
has proposed Its product Genuvisco Type 0819, an iota-carrageenan 4
(i -carrageenan), as a possible thickener, for tooth- paste. I-carrageenan
avai l able from Mari ne Colloids 10. D vision of FMC Corp., of Springfield,
New Jersey, U.S. A, as Viscarin TP-5 has al so been proposed for possible
t oot hpaste use with toot hpaste containing dical cium phosphate or silica.

Mor eover, i-carrageenan has been disclosed as a thickener conponent
together 15. with k-carrageenan and alkali netal alginate for a dentifrice

cont ai ni ng ﬂ@kécgamlaataehoaa itdolMpHRTE HRaldnle Publdicid iPNe&p 115711,
publ i shed 11 Septenber 81, of Lion Dentifrice Ltd. Wen a:dentifrice

di spenser WRAPERNGSer atTBESZOthenﬁé’l?&nloéalqe}l&“%?%ﬂ‘el%‘?? erential is
enpl gye]g | fomaemyl ?aaheaeebm leﬁrﬂd@?J@a&ddeghﬁﬂ}md f dlelnt :jf rice may
not be fu at I.sf agct ce _conpar.e rig | into a
flexible tu 83 ﬁﬂéngg §B g‘??e Ctd'n[ 3‘ 3 ?Lrlﬁi tI"zbtet %lativel y
25.  thkn dSkengvédLIDagmbmk.regammsudxanxnuﬁsﬁeﬂuglexuﬁnemmjn Yo
duringthe Pgt! @inthof BhPPDRYaway 24 2 Uifhs bl 2R 0o, the

dentifrice arter -
product Genuv1sco Type 0819, an iota-carrageenan _ v

(1-carrageenan), as a p0551ble thlckener for tooth-
paste. I-carrageenan available from: Marlne Collolds
10. Division of FMC Corp., of Spr1ngf1eld. New Jersey.
U.S.A., as V15car1n TP-5 has also been proposed
for possible toothpaste use with toothpaste containing
dicalcium phosphate or silica. Moreover, i-carfageenan'
has been disclosed as a thickener component togetﬁer
15. with k-carrageenan and alkali metal aiginate-for a
dentifrice containing'galactan galaetose in Japanese
' Patent Publication 56 115711, publlshed 11 September
1981, of Lion Dentifrice Ltd.
_ _ When a dentifrice d1spenser which operates
20. mechanically or by pressure differential is employed, \~)
conventional technlques of reduc1ng thlckenlng of
dentifrice may not be fully satisfaétdry since compared
with a dentifrice filled into a flexible tube, when a
dispenser is used the dentifrice must be relatively
25. thin during filling but regaln its consistency and
remain so during the periods of shlpplng, storage and
use. In other words, the dentifrice after f1111ng
essentlally regains the cons1stency‘ﬁ:had prior to the
'11qu1fy1ng effect durlng shear filling for shipping,
30. storage and use. Conventional gelling agent such as

<y



egsentially regains the consistency it had prior to the liquifying effect
during shear filling for .shipping, 30. storage and use. Conventi onal
gg! | ing agent such as 4. sodi um car boxynet hyl cellul ose, hydroxyet hyl

cel lulpse or m xtures thereof may be desirably used for dentifrice
contai'ning al ph-alumna trihydrate polishing agent which is to be filled
into & di spenser. However, 5. when such a dentifrice contains a nunber of
active ingredients, such as-at |east two soutces of fluorine, a
desensitising agent such as allantoin (C7H6N403) and a vasodil ator agent
such as pyridyl carbinol, 10. 15. difficulties occur when the dentifrice is
filled into a nechanically operatedor pressure differential dispenser. In
particular, dentifrice may seep through the space between a rod and a

pi ston which are used particularly in a nechanically operated di spenser and
20. | eakage wi | 1594 GBI ekl Bl9$¢ c YA TRFYeEhy L t fel Hekheseri ce

ri bbon extruded dy iy A HeRI Y LG ede HI rdB B SEE&a dEdf erentii al
di spenser may be, irrequl ar or .non-continyous,  Sjnce if i articular
desi rabl e to pr ST B kieh G G 1 A B TSR P € sthy e ot PhidF at e
pol i shing agent agenth whicdhudes tseusy afi Hodd vintagentdi spercsiens thosever,
| ndi cated above,ydye e umatd 4 e Ao AEML I SLLALSy bt Moklip, g0l i Shi ng
agent, an alternative gell1ng systemwas needed. 30.. nexpect edl y
f r om anongst a|ﬁ@gﬂ§diﬁpﬂgﬂx§pqﬁ as at least two sources of fluorine,
a desensitising agent such as allantoin (C7HgN403) and

K/ a vasodilator agent such as pyridyl carbinol,

| NQ CH, - o.n

15, difficulties occur when the dentifrice is filled

10.

into a mechanically operated or pressure differential
dispenser. In particular, dentifrice may seep through
the space between a rod and a piston which are used
particulafly in a mechanically operated dispenser and
) 20. leakage will then occur at dispenser orifices. Further,
the dentifrice ribbonextruded from a mechanically
operétéd or pressure differential dispenser may be
irregular or non-continuous. Since it is particularly
desirable to prepare a dentifrice éontaining alpha-
25. alumina trihydrate polishing agent which includes
sevefalnactiéé agents, such as those indicated above,
due to compatibility of such materials with the
pélishing agent, an alternative gelling system was
~needed. _ _ :
'3b__ Unexpectedly from amongst alternative types of
gelling agents a mixture of a cellulosic gelling agent



gelling agents a mxture of a cellulosic gelling agent 5. and

| -carrageenan provi des an excellent dentifrice containing al pha-al um na
trihydrate and several active ingredients which is to be filled into and rs
extruded froma nmechanical or pressure differential dispenser. 5 It'is '
noteworthy that xanthan has not been conpatible with cellulosic gel ling
agents since it may contain cellulase. It is an advantage of the preseﬁ{
invention that a dentifrice is provided wgich .is readily filled into 10

and extrudable froma nechanically operatéd or pressure differential
dentifrice dispenser. In accordance with the present invention a dentifrice:
adapted to be packaged in a nechanically operated or pressure differential

di spenser conprises 15 20- 80% by wei ght of an aqueous hunectant vehicle,
0.1-5% by weight of gelling agent m xture, 20-75% by wei ght of _
~al pha- a'UmfﬁaﬂdihyéﬁﬂiﬁgééhéﬁhbﬁﬂvaﬁeétanS@dbhEuEthHéﬁtﬁﬂﬁhﬁ@diUm
nnnofluorophggghgte I n anf ﬁ ? &rov g ﬁ g g 100 n1b me ht of 20
fluorine, 0.d3PRS%3BHYIRIBAR-BLUBEPE, 5iRYgsa ﬁsPP {3 e

0. 05-0. 5% by iwgpédientpywhilgh tar bonbk €addddl dnto ag@n@xﬂduﬂeﬂ n said

gel Iing agentg P%ﬁtgrﬁééﬁaﬁlﬁ%%tHFEBPEsQHEé'h?k?é&%nﬂ%" 'Qﬁé" xant han

and i-carrageenan In ceII 03| I'ng or
xanthan 30 i %ﬁr*%g’é@%@fﬁob\‘h!S thap !aBthﬁﬂehéﬁaDW‘ been @Ommtlshltﬁ ect to

the proviso t&%%htééﬂi&i@éléfgélklhbeaQEEEdeQﬂbé 1% H@@Aﬂahtaln
cellulase. - _

It is an advantage of the presenb invention that

. a dentifrice is provided which is readily filled into
10 and exbrudable from a mechanically operated or pressure
differential dentifrice dispenser;

In accordance with the-pteéent invention a
dentifrice adapted to be packaged in a mechanically
operated or pressure differential dispenser comprises

15 20-80% by weight of an aqueous humectant vehicle,
0.1-5% by weight of gelling agent mixture, 20-75% by
weight of alpha-alumina trihydrate polishing agent,
sodium fluoride and sodium monofluorophosphate in
amount to provide 300 to 10000 ppm by weight of _
20 - fluorine, 0.05-0.5% by weight of allantoin - \/
desensitising agent and 0.05-0.5% by welght of pyrldyl
carbinol: vasodilator agent, wherein said gelling agent
mixture is a mlxture of a cellulosic gelling agent or
xanthan and 1-carrageenan in a weight ratio either of
25 cellulosic gelling or xanthan to 1-carrageenan of 5:1
o 1:5, preferably 3:1 to: 1:3, ‘subject 80 the prQV1so
that the total of all the ingredients is 100% by
weight. - . S o
In the dentifrice formulation the dental vehicle
30 comprises a liquid phase proportidned With the gelling



c‘
weight. In the dentifrice fornulation the dental vehicle 30 conprises a
| i qui d phase proportioned.with the gelling agent to form an extrudabl e
crgany ‘mass of desirable consistency. The liquid phase in the dentifrice
wi Il cgnprise chiefly water and humectant such as polyols including
gl ycerine, sorbitol, maltitol, xylitol, low5 nmol ecul ar wei ght
polyefhylene glycol (e.g. 400 or 600), and propyl ene glycol including
suitable mxtures thereof. It is advantageous usually to use as the liquid
phase water and a hunectant such as glycerine, sorbitol or polyethyl ene
glycol, typically in anmounts 10 of 1-55% by wei ght of water and 20-55%
by meight of hunmectant. The dentifrice contains al pha-alumna trihydrate
polishing agent in anounts of 20-75% by wei ght. Al pha-alumna trihydrate is
typically prepared by the 15 Bayer process and used as particles bel ow
40 microns, prinagealt y:oB £ mmiagy wﬁ,rddhhﬂia&réaxﬁprmw idﬂ“&&ﬁ@ﬁmQ my -
be |ncluded such _as e Frelolglol hat e, .dic pho e
cal ci ned al um na, %sﬁl i°Ca orJ calslgll%u[r#?c r‘?rh ot nlrfntﬁber é;?ﬁ)g‘lﬁ? {Z%{
respect to al phacgingriise muqﬂwamteth@rgblﬂumg:@gmtsunmaﬁ @a:ifyaltm
resent invention, [ d e i u 1-9%
P ] nlcS B %ge@w% *hfeo E‘s'?}fti qdi n[hlaél@cﬁ“ q{«?n?h&

wei ght. It contalns e|t sic I'ng agent or' X an n1xed mnth

i - carrageefan 25m°laﬂﬂéﬁ¥lVQH%?ﬂMﬂqﬂﬂeﬁﬂ%hQFQﬁgkﬂﬂ?#ﬁ%ﬁiﬁxﬂ4Qﬂ(ﬂﬁ(ﬁQﬁﬂd|ng
agent or xanthanahg Phepydichd NYPdAJEHAMIihd 'UDtble mixtures

Lo thereof. 1It is advantageous usually to use as the
~ liquid ohase water and a humectant such as glycerine,
sorbitol or polyethylene 3Jlycol, typically in amounts
| 10 of 10-55% by weight of water and 20-55% by weight of
humectant.
The dentifrice contains alpha-alumina trihydrate
- polishing agent in amounts of 20-75% by weight.
Alpha-alumina trihydrate is typically prepared by the
15 Bayer process and used as particles below 40 microns,
principally 3-20 microns, in size. Other pdlishing
ajgents ﬁay be included such as insoluble sodium
~metaphosphate, dicalcium phosphate, calcined aluminé,
silica or calcium carbonate in minor amount with
'K,/ 20 respect to alpha-alumina trihydrate.
The gelling ajent mixture of the present
invention is present in the dentifrice in an amount of
0.1-5% by weight. It contains either a cellulosic
gelling agent or xanthan mixed with i-carrageenan
25  wherein the weight ratio of the said cellulosic gelling
agent or xanthan to the said i-carrageenan is from 5:1
to 1:5, preferapbly from 3:1 to 1:3, and the total
gelling agent mixture is preferably 0.2-3% by weight of
the dentifrice. S '
30



to 1 5 preferably from3:1 to 1:3, and the total gelling agent m xture is
preferably 0. 2- 3% by weight of the dentifrice. 30 .7. As nentioned above,
| ot a- carrageenan is commer- cially avail abl e as Genuvi sco type 0819 and
Viscarin TP-5 and has been recommended for use in a toothpaste. Such use in
a toothpaste was described in Japanese 5. Patent Publication 56 115711 of
Lion Dentifrice Ltd., wherein i-carrageenan isnentioned as a possible &Em
ponent of a gelling systenttogether wi t h-k-carrageenan and al kali netal
alginate. In US. Patent 4,353,890 to Scott, i-carrageenan is disclosed as
an alternative 10. to k-carageenan as a toothpaste gelling agent wherein
the toothpaste is subjected to m crowave radi ation to reduce the tendency
of carrageenan in general-to beconme thin during manufacture. The
_carrageenan may be the sole gelling agent or mxed with other gelling
agents.. 15. In thEspﬁeﬁeﬂbnéBVaBbivéD igeat-chrirageeinmiil Rprimedat r ageenan

to be filled_j t.ed dj £ tial

d?s p:nsler go‘él%an%gt’a?g‘gﬁ?%i 8?0&5621%?3% Pat VS%r %ﬁ{g re?ﬂ(a 1%%%%"@{;& ally
.di scussed abbRe5dand has BéenludcommenﬂhdtfgelMsnglmystamptﬁpaﬁﬂéulose
gel ling agerg, @Qdﬁéecf‘ﬁrégé EFQQerEvQ\!a' Ei%g@‘%rib'efd” i Tapiiledd! N NG

al pha- al um na drate active |ngred|ents wth

t he. proﬁert|%%tﬂ@%eggh}ycﬁeioéfﬁﬁciégﬁlﬂlPﬁlﬁ@OPnPGnﬁééH&mQxﬂq4¢'operated

or wherein i-carrageenan ismentioned as .a possible com-
ponent of a gelling system together with kfcarrageenan ’
and alkali metal alginate. In U.S. Patent 4,353,890 -
- to Scott, i-carrageenan is disclosed as an alternative
10. to k-carageenan as a toothpaste gelling agent-wherein
the toothpaste is subjected to microwave radiation to
reduce the tendency of carrageenan in general to become
thin during manufacture. The carrageenan may be . the
sole gelling agent or mixed with other gelling agentsu
15. In the present invention. dent;frlce containing
i-carrageenan to be filled into a mechanically.operated
Or pressure differential dispenser does not reguire :
microwave radiation.
The prior art generally discussed above does not
20. indicate that gelling systems of cellulose gelling : \_y
agent and i-carrageenan can provide dentifrices con-
taining alpha-alumina trihydrete polishing agent and
many active ingredients with the properties necessary
, for efficient £illing into mechanically operated or
25. pressure differential dispenser and extrusion therefrom.
It is noteworthy that U.S. Patent 4,029,760 to de
Roeck et al., discloses an oral composition in which
i-carrageenin is set forth as an antiéingivitis_agent
alternative to other ca;rageeniné. ‘Carrageenins are
30. highly depolymerised derivatives of carrageenans.



2%. pressure differential dispenser and extrusion therefrom It is
noteworthy that U S. Patent 4,029,760 to de Roeck et al., discloses an oral
conposition in which i-carrageenin isset forth as an antigingivitis agent
a?ternative to other carrageenins. Carrageenins are 30. highly

depol yireri sed derivatives of -carrageenans. 8. Carrageenans do not appear
to previde an antigingivitis effect. Dentifrices are commonly nmanuf actured
by cold process, e.g. at about 25[err], or bysaa hot process, e.g. 5 at
about 60[err]. I|-carrageenan can be used in either cold process or hot
process techni ques. Since xanthan is nade with cold processing, when it is
enpl oyed, it nmay be readily m xed with i-carrageenan and i ncor por ated
together therewith in the dentifrice by cold 10 processi ng. Physi cal
properties of Genuvisco type 0819 i-carrageenan are indicated bel ow 1.

Vi scosity of 0.3@a4sAdRenANS sIP NPHRRFCBENYI I idpanAntiginghyitis
solvent (high 15 gffect. gl ycerine, low water) prepared using a hot
process (60[err]): Viscosity = 110+ 17 cP at 32 rpm Viscositg = 70+ 11 cP
at 61 rpm Viscosity = 2eptifriges;anecqmpanky manufactured BgpeRlied on
HAAKE Rot ovi sco Bébads25[eerg ] .a2.abodl SZDSE L YoofbP. 80obYporeegds, eojution
of GENUVI scp typeatOSJé) LN é&ﬁé‘, sPI vent ar ed '

abou ecarraégéﬁgn-can be used in either cold
process or hot process technigues. Since xanthan is
_ made with cold processing, when it is employed, it may
% be readily mixed with i-carrageenan and incorporated
together therewith in the dentifrice by cold
10 processing.
Physical properties of Genuvisco type 0819
i-carrageenan are indicated below: '
1. Viscosity of 0.303% by weight solution of
GENUVIS3CO ty?e 0319 in lean solvent (high
i5 glycerine, low water) prepared using a hot
process (60°C):

Viscosity = 110+ 17 cP-at 32 rpm.
Viscosity = 70 + 11 cP at 61 rpm.
Viscosity = 45 + 7 cP at 128 rpnm.

20 Measured on HAAKE Rotovisco RV3 at 25°C.
2. Viscosity of 0.30% by weight solution of
GENUVISCO type 0319 in lean solvent prepared
using a cold process (25°C).
Viscosity = 450 + 60 cP measured on -
25 Brookfield Viscometer LVT at 25°C.

Viscosity =85 + 13 cP at- 32 rpm.
Viscosity = 55+ 8 cP at 64 rpm.
Viscosity = 37 + 6 cP at 128 rpm.

Measured on HAAKE Rotovisco RV3 at 25°C.
30



using a cold process (25[err]). Viscosity = 450

+ 60 cP neasured on 25

Brookfield Visconeter LVT at 25[err]. Viscosity = 85 + 13 cP at 32 rpm
Viscosity = 55 + 8 cP at 64 rpm Viscosity = 37 + 6 cP at 128 rpm Measured
on HAAKE Rotovisco RV3 at 25[err]. 30 9. 3. Particle size: Less
than 1% by wei ght gumon 0.075 mmtest sieve (DIN 80,200 U S. nmesh). 5 ™
4, Moi sture content: Less than 12% by wei ght. 5. pH: ol
8.5+ 1.5in 0.5%by weight solution-in digtilled water at 25[err]. 6. -
Col our: White to cream 10 Viscarin TP-5 i-carrageenan has the
fol |l ow ng physical properties: Colour: light tan to tan;
Particle size: nore than 95. 0% by wei ght 15

through a U. S. Standard Sieve, 250 nm (series #60). Misture:

maxi mum 12. 0% by wei ght (Cenco Misture Bal ance). 20 pH.
7.0 to 9.5, 1. 5%)by3“e|QWprt1cle size: = Less than 1% by weight

gum on 0.075 mm test
sieve (DIN 80,200 U.S.

_ : 'mesh).
5 L 4. - Moisture content: Less than 12% by weight.
5. pH: ' 8.5 + 1.5 in 0.5% by
-weight solution in S
_ distilled water at 25°C. o
6. Colour: S White to cream.
10 _
Viscarin TP-5 i-carragjeenan has the following physical
properties: | | '
Colour: . light tan to tan:
. Particle size: : more than 95.0% by weight
15 : : : . through a U.8. Standard
Sieve, 250 nm (series
_ #60) .
Moisture: maximum 12.0% by weight
(Cenco Moisture Balance).
20 pH: : . 7.0 to 9.5, 1.5% by weight \_)

solution, 30°C.

Typical desirable cellulosic gelling agents include
alkali metal carboxymethyl cellulose, methyl cellulose,

25 hydroxymethyl cellulose and hydroxypropyl cellulose.
Sodium carboxymethyl cellulose is preferred. The mixed
jel system is present in amount of 0.1-5% by weight of
the dentifrice, and the weight ratio of cellulosic
gelling agent to i-carrageenan is from 5:1 to 1:5,

30 preferably 3:1 to 1:3 and most preferably aboui 1l:1.
Thus, a typicai preferred dentifrice can contain
0.9-1.2% total 3elling agent including 0.3-0.9% of each



golution, 30[err]. Typical desirable cellulosic gelling agents include

al kali metal carboxynethyl cellulose, nethyl cellulose, 25 hydr oxynet hyl
cel l ul ose and hydroxypropyl cell ul ose. Sodi um car boxynet hyl cellulose is
Preferred. The nixed gel systemis present in anount of 0.1-5% by melght of
the dentifrice, and the weight ratio of cellulosic gelling agent to

i -caryageenan is fromb5:1 to 1:5, 30 preferably 3:1 to 1:3 and nost
preferably about 1:1. Thus, a typical prefenmed dentifrice can contain
0.9-1.2%total gelling agent including 0.3-0.9% of each 10. of
cellulosic gelllng agent and i-carrageenan, the weight ratio between the
two being from3:1 to 1:3. It is noteworthy that grades of sodi um

car boxynet hyl ceblfukggwég%[)%@iﬂ%gu%%ﬂtng L*j/ % na%d Q:VMJQ TABLE

1 SUPPLI ER | €5

7 MXF weight razde. Hegwiaenc dihes two belng fromA31 to 1:3.

300-500 10  Hercules 1t is notewd®¥hy that grades of sodi¥fP- 1200 Fbrcules
IMB1XF 900- 1200 _Her.cul es 12. 431 XF

900- 1200 Fbrcu|egarboxymethyl7gpllulose which may be Q§ﬁ§!iﬁyh4§%nﬁw%
12.431PD 5 followingR00- 1200 15 Her cul es 7NMBSXF
200-800 Wl ff Wal srode Wal ocel CRT 1q%%156197 700- 1200 Nynma

Nyntel (Registered
SUPPLIER CMC GRADE VISCIOSITY
o Hercules 7MXF 300-500
U Hercules TMFD 300-500
' 10  Hercules 9431F 900-1200
Hercules IM31XF 900-1200
Hercules 12M31XF 900-1200
Hercules 74F 300-500
Hdercules 12:431PD 900-1200
15 dercules 7483XF 200-800
Wolff Walsrode Nalocel CRT 1000 PA 07 700-1200
Jdyma Nymcel (Registered
- Trade Mark) ZMF.33% 50-80
Enka Akucell AC 1642¥* 80-120
20 Enka Akucell AC 1632% 60-120
o Cros - Cellogen (Rejyistered
~ Trade Mark) #HP-3A 700-9090
Uddeholm Cekol MVEP 500-800
Hoechst Tylose (Registered .
25 120-260

measured in 1.5% by weight solution except:

Trade Mark) CB 200**

* 1% solution (Brookfield; 25°C).
30 ** Hoeppler Viscometer (2% by weight; 20°C).
Further, gjrades of hydroxyethyl cellulose whichfmay be
used include the following: '



Trade Mark) ZMF. 33*  50-80 Enka Akucel | AC 1642* | !

80-120 20 Enka Akucel | AC 1632* . . 60-120 Cros _
Cel | ogen (Regi stered Trade Mark) HP-SA 700- 900 Uddehol m .
Cekol MEP 500- 800 Hoechst Tyl ose (Reglstered 25 -

Trade Mark) CB 200** 120-260 neasured in.1.5% by wei ght sol uti on except-:.
1% sol ution (Brookfield; 25[err]). 30 ** Hoeppl er Visconeter (2% by e
wei ght; 20[err]). Further, grades of hydradxyethyl cellul ose which nmay be

used include the follomﬁng: 11. TABLE 2 SUPPLI ER ' HEC GRADE
VI SCOSI TY Her cul es Nat r osol (Regi stered Trade Mark) 250M and MR
4500- 6500 Hercul es _ Nat r osol 250 HR* and 250 H* 1500- 2500
Her cul es Nat r osol 250 HHR* and 250 HH 3400-5000 10. BP
Chemi cal s Cel | obond (Regi stered Trade Nark) 5000 A 4200- 5600 BP:
Cheni cal s - Cel | obond 7000 A - TABEEHE 7000 Hoechst
Tyl ose H 4000 BUPPLIER 3000- 50@@EcHarars . TWeseostd9P000 P**.
700- 1200 15. -Hercules ‘Natrosol (Registeréd 
' Trade Mark) 250M
5.. and MR : : : 4500~-6500
Hercules Natrosol 250 HR¥* S
and 250 H* - 1500-2500 |
Hercules Natrosol 250 HHR* _ (W)
, and 250 HH ~ 3400-5000 |
10. BP Chemicals Cellobond (Registered .
Trade Mark) 5000 A - 4200-5600
BP Chemicals - Cellobond 7000 A : 6000-7000
Hoechst Tylose H 4000 p** _ 3000-5000
Hoechst Tylose H 10000 p** 700-1200
15.

* 1% by wgight solution (Brookfield: 25°C).
** Hoeppler Viscometer (2% by weight; 25°C).

The i-carrageenan and cellulosic gelling agent may be

20. mechanically mixed together prior to mixing with the \HJ
liguid phase of the dental cream vehicle or may be |
mixed separately with the liquid phase, with hot
processing (typically about 80°C) or cold proce581ng
(typically about 25°C) techniques.

25. Xanthan gum is a fermentation product prepared by
action of the bacteria of the genus_Xanthbmonas upon
carbohydrates. Four species of_Xanthomonas, viz X
campetris, X phaseolei, X malvocearum and X carctae
are reported in the literature to be the most efficieﬁt

30. gum producers. Although the exact chemical structure
is not determined, it is generally accepted to be
a heteropolysaccharide with a molecular weight of
several million. It contains'D—glucose, D-mannose



*¥

- 1% by wei ght solution (Brookfield; 25[err]). ** Hoeppler Visconeter (2%
by weight; 25[err]). The.i-carrageenan and cellul osic gelling agent nmay be
2% mechani cal ly m xed together prior to mxing with the liquid phase of

e dental creamvehicle or may be mixed separately with the l'iquid phase,
with WOt processing (typically about 60[err]) or cold processing (typically
about™25[ err]) techniques. 25. Xant haggum i s a fermentation product
prepared by action of -the bacteria of the genus Xant honbnas upon
car bohydrates. Four species of Xanthononas, viz X canpetris, X phaseolei,
X mal vocearum and X carotae are reported in the literature to be the nost

ef ficient 30 gun1 Alth Qug Lhe xact chem ct not
det er i ned, éé g P§u588éﬁt a& B 1fet ehé‘f’éf?&(ﬂ“&&é’c ﬁ@g‘ étfro

nmol ecul ar. meight @hesmoéeahlerbbn&alnslﬂ d8nby weighyl acedyl Endarabese

12. and D- gl ucurogic,.gc r ra

contains 4. 7% by &%r? hglg?ylggnggébodt b§EQ§d%ﬁ§ pyFﬂVﬁ%ﬁ @%ﬁﬁéi&%e
proposed cheni cal con mguuaelgonﬁagubetﬁonnéannb&Cnghyramdwﬂﬁngqvand Kang
5. Industrigf GUYBdu@@rlglLGu}Q@ SEher R.EM %%'mﬁ@} EQHl ')&1 e York,

1973. The procedure for romnng i solating and purifying t he xant han gumis
or

al so found in thaBdptibPRealiPynYorkur £RLR -dedbei PrOGH I3 & AN ¥ Yiimd »s
found in Manuf act wsbngtChgmaat, plRY £496Q, thajeanthan?Gum?(S @Yy EHUE

Pﬁphhﬁgt?;gp?ggtﬁogsgg EOtGBEIcatQ%%.Ofﬁ% W%egh%e%EQf% fgﬁtx¥jxanthan

roy gum is found in Manufacturing Chemlst, May 1960, pages

- 10. 206- -208 (1nclud1ng mention at page 208 of potential use
of gumé therein described for formuiating toothpastes).

_ The i-carrageenan and xanthan may be mechanically

mixed together prior to mixing with the liquid phase of
the dental cream vehicle or may.be mixed separately

15. with the liguid phase, with cold processing (typically
about 25°C) techniques.

The dentifrice is packaged in a container from
which it can be readily extruded such as a pressure
differential or mechanically operated dental cream

20. dispenser. These dental cream dispensers are
differentiated from ordinary tdothpaste tubes in that
U ' the dispenser has an outer rigid wall and the force
required to dispeﬂse_the product is generated_within
the container. This may be by mechanical pump action

25. in a mechanically operated dental'cream dispenser or by

'~ gas pressure or atmospheric pressure in a preseure
differential dispensing container of the aerosol or
vacuum type respectively. The rheological properties
are highiy desirable when a mechanically operated

30. dlspen51ng container of the type described in British

Patent Appllcatlon 2 070 695A, published 9 September
1981, is employed. This dispensing container comprises

a dispensing mouthpiece, a tension member, a central



The i-carrageenan and xanthan may be nechanically m xed together prior to

mxing with the liquid phase of the dental cream vehi.cl e or nmay be m xed
separately 15.
25[err]) techni ques.

with the liquid phase, with cold processing (typically about

The dentifrice is packaged in a container from whikch

it can be readily extruded such as a pressure differential or mechanicdldly

operated dental cream 20. dispenser. These dental cream dispensers ar e
differentiated fromordinary toothpaste tub®s in that the dispenser

outer rigid wall and the force required to dispense the product is.
generated within the container. This may be by nechani cal punp action 25
in a mechanically operated dental cream dispenser or by gas pressure or

at nospheric pressure in a pressure differenti al

di spensi ng contai ner of the

aerosol or vacuunltype respectively. The rheol ogical properties are highly
desi rabl e when*2dmeeh@istan 2haRATARE B b rRrMEPont ainer of the type

described in Britishzggal

1981, is enployed. Thi

nout hpi ece,
hand control.

i ncl ude ﬁQ%. ﬁglrcuﬁlg,' %'1%3 ey o ﬁﬁ?é PIES] fngﬁ fg{’sconﬁ‘?ni ng

di spense
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rrsing-a CO apS| e proauc

bag bei ng d| Spdsé@o\ﬁletdhlmté?lm gﬁ ct‘lcsﬂlﬂ donraipre Wbk afertains a

10.

15.

20.

propellant fluld. In such dlsoen51ng contalners,
operatlon_of the valve permits release of the proddct
only, the propellant £luid being separated from the
product by the fiuid 1mpermeable bag. Dispensers of
this type are described in U.S. Patents 3,828,977 and
3,838,976. These are so-called Sepro d1spensers.
So-called Exxel containers also utlllse pressure.
Still another type dlspenser is the barrier

piston container described in U.S. 4,171,757. Such

container includes a valve, a product~-containing
compartment and an essentially fluid-tight_barrier
piston which separates the propellant flﬁid_from the
contained product (the so-called Diamond container).

A pfocess for preparing a'dispenser containing a
dentifrice in accordance with the présent invention
preferably comprlses extruding into a mechanlcally

_ operated dlspenser an amount of the said dentlfrlce

25.

30.

through a nozzle to f1ll the dlspens?r which is open at
its bottom an&IWhichIcontains a central rod; sliding
into place around the said central rod a piston havihg
a diameter corresponding to the inner diameter of the
dispenser and a central hole to receive the said

‘central rod and then sealing the said dispenser with a

bottom disc.

fe ARIH Ip‘zaéssz{r& d)17£)f&.9§&&1£ybai§ﬁéﬂsgn§ept enmber
S ns cont al ner SesS a ensi ng
a FORsAdR eﬁénﬁéﬁ' “éi Qrﬂ‘?aar srosqly an%dva%u‘ﬁ’f‘s'f%ﬂgand operating
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pfopellant fluid. 1n such dispensing containers, operation of the valve
permts rel ease of the product only, the propellant fluid being separated
f§on1the 10. product by the fluid inperneable bag. Dispensers of this type
are described in U S. Patents 3,828,977 and 3, 838,976. These are so-called
Sepro-di spensers. So-called Exxel containers also utilise pressure. Stil
anot her- type di spenser is the barrier 15. piston container described in
U.S. 4,171,757. Such container includes a valyve, a product-containing
conpartment and an essentially fluid-tight barrier piston which separates
the propellant fluid fromthe contained product (the so-called D anond
container). 20. A process for preparing a dispenser containing a
dentifrice in accordance with the present invention preferably conprises
extruding into a nmechanically operated di spenser an anmount of the said
dentifrice through a n@ael dentifiriicet kondadpenser astiivie agemksnaat 25. its

bottom and whi ch g%hganafassagh&ak1(13415%' 2fiang gvarm RoAGE 1dibphdd1e sai d

central rod a pis avin i amet er correspon i nne anet er
of the d|spenserpbnaeatcenrpaﬂdﬁoﬁéoréoﬁ@@eP@@ @Wé“@éﬂ@tc@#tﬁQHQQy§39nd

then sealing thegsgi,d780SpeBdchpt,t And A rele1aMY 9200-20b6 pPi€ such
dentifrice contai.nS_as active agents a m xture of sodlun1flugﬁi e and

sodi um nonof! uor 8§hd40053 478 QBmpro@IHé“QGU 3605 19emS P RS 1um
fluorine, e.g. 728n3@2QoRPPho3pHtRARNAC Wiy FAUDANR ippAeaicably

, N used in which 30-403% of the fluorine (e.3. 30-35%) is
o/ ' provided by sodium fluoride. _
3odium monofluorophosphate, NayPJO3F, as commer-
10 cially évailable, may vary considerably in purity. It
may be used in any suitable purity provided that any
impurities do not substantially adversely affect the
desired properties.' In general, the purity is desirably
at least 80%. For best results, it should be at least
15 35%, and greferably'at least 90% by weight of sodium
monof luorophosphate with the balance being primarily |
impurities or by-products of manufacture such as sodium
fluoride and water-soluble sodium phosphate salt.
Expressed in another way, the sodium monofluorophos-
b 20 phate employed should have a total fluoride content of
above 12% oy weight, preferably above 12.7%, a content
of not more than 1.5%, preferably not more than 1.23% of
free sodium fluoride; and a sodium monofluorophosphate
content of at least 12%, preferably at least 12.1% all
25 calculated as fluoride.

As indicated above, sodium fluoride in the binary
mixture is a separate fluorine-containing component
from sodium monofluorophosphate. 225-800 ppm by weight
of fluorine is preferably provided to the dental cream

30 by sodium fluoride.



5 as 1400-1670 ppm A binary fluoride systemof sodium"
nonof | uor ophosphte and sodium fluoride is desirably used in which 30-40% of
the fluorine (e.g. 30-35% is provided by sodium fluoride. Sodium
nonof | uor ophosphate, [err] as comer- 10 cially available, may vary -
consi-derably in purity. It may be used in any suitable purity provided-
that any inpurities do not substantially ?gversely affect the desired o
properties. In general, the purity is dest¥anly at |east 80% For best
results, it should be at least 15 85% and preferably at | east 90% by
wei ght of sodi um nonof | uor ophosphate with the bal ance being primarily
inmpurities or by-products of manufacture such as sodium fluoride and
wat er - sol ubl e sodlud¥ﬁﬁb%59%§b aativeErpensséd proyadeRetonde t he sodi um

rrgnofl l]J_(Z)‘I;/ oghossfe&olfrf&@]g | ?Qs§ﬂ%|gg/hévésaot 8kaby ;wthie Cotnth ent of
above 0 by e ove a,c nQt nore than
1. 5% prefenﬂﬁﬂé%%ﬁ $ﬁ¥ 51 ﬁg 3 g%@bBF ?}eénEBHPuHFPFHSF td&€1n9nd a sodi um
nonofluorophosnhahe<u3uchnagénatcbﬂhﬁtslﬁ&hsptebetybly at least 12.1%all
25 calcglated as_fluoride, A§ ? cgted abovg m_f I orlde in the
b nary m Star &F ForidEl i Ronll cBL 8RR AN, o BREERE AU om sodi um
nDnofIuoropmxhﬁﬁﬁxng225ABD®nppnnbqanebghobbalhbdofrna AsMplefigsalrinl
provided to t di de i.onal

\ erdaial GLgal m 3P WoBA189 %3%& Cheshitd, %glfarfw

active agent is provided. to the dent| |ce e presence of 5% by
wei ght , Pyridyl carblnol active agent in an amount of
0. 05 0.5% by weight, preferably O. 08-0. 2%, orov1des the 'iﬁ}'

10. dentifrice with a vasodilator effect.

When a dentifrice contain;ng alpha4alumina
trihydrate polishing agent,'ihe binary fluoride_system,
allantoin densensitising agent and pyridyl carbinol
vasodilator agént,'desdribed'above;'is'emplbyed filiing



pteferably 0.08-0.2% of allantoin desensitising agent. Such agent conbats
sensitivity 5. of wounded periodontal tissue and pronotes its healing.

ALl antoin can be obtained from ABM I ndustrial Products Ltd., of Wodl ey,
Sfockpqrt, Cheshire, England. Pyridyl carbinol active agent in an anount of
0. 05-675% by weight, preferably 0.08-0.2% provides the 10. dentifrice with
a vasedil ator effect. Wien a dentifrice containing al pha-alumna trihydrate
polishing agent, the binary fluoride system allantoin densensitising agent
and pyridyl carbinol vasodilator agent, des&Pibed above, is enpl oyed

filling 15. 15. and extrusion using nechanically operatedor pressure
differential dispensers is made efficient and rheologically desirable with
t he- gel system of the present invention. 5. Filling may be effected

by conventi onal techniques For instance, whena nechanically operated

di f the t i bed bl d British_Patent t 2
070 695 15 usedh HHERRTEY: NEtPAIBErPaBT P ALY BREFREPES T BXBRPPAded

t hrough a nozzl diibfexential dispemsersses mhdeheffiopentaanidts bottom and
whi ch contains afﬁéﬁié§* ﬂg &é?iééﬂfeh@YéﬂgtﬁedbﬁﬂEE9ét8HrB%SQHQd'”9 to

the i nner di anet penser and a central "hole to permt insertion
of the central rR%PIeRt cinventionRd into place. The di spenser 15. is then

sealed withsg bOttO”‘dF§P11ng may be effected by conventional
technigues. For instance, when51mechénically operated
/ dispenser of the type described in published British
Patent Application 2 070 695A is used, a predetermined
amount of the dentifrice is extruded through a nozzle
10. to f£ill the dispenser which is open at its bottom and
which contains a central rod. A piston having a
diameter corresponding to the inner diameter of the
dispenser and a central hole to permit insertion of the
central rod therein is slid into place. The dispenser
15. is then sealed with a bottom disc.

Any suitable surface active or detersive material-
may be included in the dentifrice compositions of the
present invention. Such compatible materials are
desirable to provide additional detersive, foaming and

U 20, anti-bacterial properties depending upon the specific
type of surface active material and are selected
similarly. These detergents are water-soluble
compounds usually, and may be anionic, nonionic or
cationic in structure. It is usually preferred to use

25. the water-soluble non-soap or synthetic organic
detergents. Suitable detersive materials are known and
include, for example, the water-soluble salts of higher
fatty acid monoglyceride monosulphate detergent (e.qg.
sodium coconut. fatty acid monoglyceride monosulphate),

30. higher ‘alkyl sulphate (e.g. sodium lauryl sulphate),



Any suitable surface active or detersive material may be included in the
dentifrice conpositions of the present invention. Such conpatible materials

are desirable to provide additional detersive, foam ng and 20. -
anti-bacterial properties depending upon the specific type of surface »
active material and are selected simlarly. These detergents are A

wat er - sol ubl e conpounds usually, and may be ani onic, nonionic or catldhfc
in structure. It is wusually preferred to use 25. the wat er - sol ubl e
non-soap or synthetic organic detergentsl®Suitable detersive materials are
known and i nclude, for exanple, the water-soluble salts of higher fatty
aci d nonogl yceri de nonosul phate detergent (e.g. sodiumcoconut fatty acid
nonogl yceri de nonosul phate), 30. higher al kyl sulphate (e.g. sodium |l auryl.
sul phate), . al kyl aryl sul phonate (e.g. sodium dodecyl benzene

sul phonat e, eglers di OX . ne

sul phonat e) . %gipﬁhgﬂ%é %gb g%eﬁ%g nt§$?%%$ §é8¥g295¥e8£8§§bstantlalIy
satur at ed h|@Miphﬂnqﬁﬂﬂ|§n4uhdgh§ﬁcﬁ§thy $©M@reatephaoﬁclaﬁtno carboxylic

aci d conpoundssn Sk RS AdPsEe Nl PordLe 4P, 16 carbon atoms in the acyl
radical. Tne am no aC| ortlon 'S der|ved enerallx fromthe | ower
al i phatic saturated H7eEA9R 3T Ve 0agenss kackudenth® to 6 carbon

at oms, susual |s>ﬁdd1ﬁmwpw Wrﬁté&llﬁhgﬁﬂﬁoﬂnﬂphaﬁﬂttabyt aaNAeYNAE are
t he fatty aC|d antd cing, sar al anLne am,no-pro anoi c
herd and val TR A TPRA S Ao )EAREaE Bhke The TR cSangpaEhE G, Bulh T
preferred toaaﬁthose having 12 to 16 carbon atoms in the_acyl ﬁ_)'
radical. The amino acid portion is dérived generally _
from the lower aliphatic saturated monoaminocarboxylic
10 acids having 2 to 6 carbon atoms, usually the
monocarboxylic acid compounds. Suitable compounds are
the fatty acid amides-of glycine, sarcosine, alanine,
3-amino-~propanoic acid and wvaline having 12 to 1%
carbon atoms in the acyl group. It is preferred to use
15 the N-lauroyl, myristbyl and palmitoyl sarcoside
compounds, however, for optimum effects. .
. The amide compounds may be employed in the form
of the free acid'qf preferably as the water-soluble
salts thereof, such as the .alkali metal, ammonium, :
20 ~ amine and alkylolamine salts. Specific examples = ("
thereof are the sodium and potassium N-lauroyl,
myristoyl and palmitoyl sarcosides, ammonium and -
ethanolamine N-lauroyl glycide and alanine.”  For
convenience herein, reference to "amino carboxylic
25 acid compound", "sarcoside", and the like refers to
such compounds having a free carboxylic group or the
water-soluble carboxylate salts. o
Such materials are utilised in pure or sub-
. stantially pure form. They should be as free as
30 practicable from soap or similar higher fatty acid



15 the N-lauroyl, nyristoyl and pal mtoyl sarcoside conpounds, however,
for optinmum effects. The am de conpounds nay be enployed in the formof the
free acid or preferably as the water-soluble salts thereof, such as the

al kali metal, ammonium 20 am ne and al kyl ol am ne salts.. Specific
exanples thereof are the sodium and potassium N-lauroyl, nyristoyl and
pal.-mkjoyl sarcosides, amoni um and et hanol ami ne N -1 auroyl glycide and

al ani ne. For conveni ence herein., reference to "am no carboxylic 25

acid conmpound", "sarcoside", and the |ike rédfers to such conpounds having a
free carboxylic group or the water-sol uble carboxylate salts. Such
materials are utilised in pure or sub- stantially pure form They should
be as free as 30. practicable fromsoap or simlar higher fatty acid

17. material which tends to reduce the activity of these conpounds. In

usual practice, the apount of such _higher fatty acid materials is | ess than
159% by wei ght of SRREEAALAENARR FABAPY Fei BRAUPS LHBsARRAVALYy OF these
adversely affectcohpoandsprefarabluyll psacthae, 1@Heohnblatsaifd saghde

'he prosent | nveRtPORT ERGHS) B BREsr Lare 38T 6REns ol dite 8K, 15 ‘206nt o,
- 10 preservati @8stheuahide mpihyhspifijdiengbsnzeabstastibillysers, _
tetrasodi gm pyrophosplati . a2ebbeORES: abl! BraRBYAL1GOTRAUNERARNG 0y MHRNI at ed
mat eri al s such as : _ _
the said amide material. _
vy, . Various other materials may be incorporated in
-/ the dentifrice of the present invention. Examples
' thereof are colouring or whitening agents,
10 preserVativeé, such as methyl p-hydroxybenzoate,
stabilisers, tetrasodium pyrophosphate, silicones,
 chlorophyll compounds and ammoniated materials such as
urea, diammonium phosphate andmixtures thereof. These
adjuvants are incorporated in the instant compositions
15 of the present invention in amounts which do not
substantially adversely affect the desired properties
and characteristics and are suitably selected and used
in conventional amounts. | '
For some purposes it may'be desirable to include.
U 20 antibacterial agyents in the compositions of the present
invention. Typical antibacterial ajents which may .be
used in amounts of 0.0l% to 53, preferably 0.05% to
1.0%, by weight of the denﬁifrice composition include:
Nl-4 (chlorobenzyl-sN3 -(2,4-dichlorobenzyl)
25 biguanide; o
p-chlorophenyl biguanide;
4-chlorobenz hydryl biguanide;
4—Chlorobénz hydrylguany1urea;"
N-3-1aurdxypropyl-N5-p—chlofobenzylbiguanide:
30 ' l;6—di;p-chiofbbehzylbiguanide; '



urea, di anmoni um phosphate andm xtures thereof. These adjuvants are

I ncorporated in the instant conpositions 15 of the present invention in
anounts which do not substantially adversely affect the desired properties-
and characteristics and are suitably selected and used in conventi onal
anounts. For sone purposes it may be desirable to include 20 .
anti bacterial agents in the conpositions of the present invention. Typreél
anti bacterial agents which nmay-be used igganounts of 0.01%to 5% .
preferably 0.05%to 1.0% by weight of the dentifrice conposition |nclude
[err] (chlorobenzyl-[err]-(2,4-dichlorobenzyl) 25 bi guani de;

p- chl or ophenyl bi guani de; 4-chl orobenz hydryl blguanlde 4- chl orobenz
hydryl guanyl urea; N- 3-1auroxypropyl-[err]-p-chlorobenzyl bi guani de; 30

1 6-di-p-chil orobenzyl bi guani de;

1- (Iauryld|nethylannehluuina@meehymamheniyha-BkWePhyuoammemzqn}-octane

di chl ori de; 0 | n ol.e; '
[err]-p- chloro ?ihéﬁ?gnggﬁg gﬁg%R 55§hqg%1de, - B-amno-1, 3-bis

(2- et hyl hexyl ) - 5- rre5h§1—<ne¢alon9d2ogynnnrddnnbenanmtlhsmlenon toxic acid
addition salts. AnygBULL LRS- terials may be

enpl oy d I n fornulaﬁln% éH%?gé%ﬁ¥ﬁ¥i R stgpqgagﬁhﬂggg?lons of the present .
i nvent Exanpl €2~ %@1§9r%a§rélﬁlé@OGFhﬁéhééﬁéﬂFﬁu@ﬁ#§¥hﬂﬁxﬁde t he

flavouring hydropyrimidine;

e

and thelr non-toxic acid addltlon salts.
Any suitable flavourlng or sweetenlng'materials o
may be employed in formulatlng a flavour for the '
10 comoos1t10ns of the present invention. E£xamples of
sultable flavourlng constltuents 1nclude the flavouring
01ls, e.3. oils of soearmlnt, peppermint, wintergreen,
sassafras, clove, sage, eucalyptus,“marjoram,;cinnamon,
lemon and orange as'well'as_methylsalicylate; Suitable
15 sweetening aéents include'Sucrcse, lactose, maltose,
' sorbitol, sodium'cyclamate, sodium saccharine.
d1oept1des of U.S. Patent No.3,939, 261 and oxathiazin
salts of U.S. Patent No. 3,932,606. aultable flavour
and sweetening agent'may together comprise.from 0.01 to
20 5% of the composition. \
The dentlfrlces should have a pd practlcaole
"for use. A pH range of 3 to 10.5 is partlcularly
desirable. The referance to the pH is meant to be
the pH determination dlrectly on the dentifrice. If
25 desired, materials such as benzoic or citric acid may
be added to adjust the pH to,. say 4 to 8.5.

" The invention may be put into practice in various
ways and a number of specific embcdiments will be des-
cribed by way of example to 1llustrate the invention

30 with reference to the accompanying examples. All



dils, e.g. oils of spearnint pepperm nt, w ntergreen, sassafras, clove,
sage, eucal yptus, marjoram cinnanon, |enon and orange as well as '
nethylsallcylate Sui t abl e 15 sweet eni ng agents include sucrose,

|act ose, nmaltose, sorbitol, sodi um cycl anat e, sodi um sacchari ne di pepti des
of U. Sﬁ Pat ent No. 3, 939, 261 and oxathiazin salts of U S. Patent No.
3,932%606. Suitable flavour and sweetening agent may together conprise
fromO0.01 to 20 5% of the conposition. The dentifrices should have a pa
practicable for use. A pHrange of 3 to 10.5%s particularly desirable.
The reference to the pHis nmeant to be the pH determ nation directly on the
dentifrice. If 25 . desired, materials such as benzoic or citric acid may
be added to adjust the pHto,. say 4 to 8. 5. The invention may be put into
practice in various ways and a nunber of specific enbodiments will be des-

cribed by way of awamRlse oi0 tinle lvlr%tr&"&t% tlhﬁfém@ﬁesorax?é) by Wdildht &ifr&nce

to the acconpanyin xanpl es. 9..7anounts of the “vari dus
ingredients are iﬁ% 7 R Hﬁ?hermnse speci fied. EXAMPLES 1A to 1
Exanple 1A 5 o The fol | ow ng BdAMBLIIAS Q& it rEepared by conventi onal

room tenperature cgldlgraéess_and filTed 1nto the mechanically operated
di spenser descri ish Patent Publication 2 070 695A. Parts
: 5 ' The following dentifrice is prepared by

'donventional_;oom temperature cold process and filled
into the mechanically operated dispenser described in

British Patent Publication 2 070 695a.
: _ Parts

10 Sorbitol (70% agueous solution) 23.000
_ soﬂium Saccharin S " 0.170
i—carrageénan (Genuvisco 0819) _ 0.500
Sodium Carbbxyméthyl cellulose (7MFD) 0.500
Methyl p—hydroxybénzoate - - 0.0380
15 - Allantoin " 0.150
Sodium Fluoride 0.100
- Sodium Monofluorophosphate -0.760
Pyridyl Carbinol 0.100

Alpha alumina trinydrate (Alcoa '
/ 20 (Registered Trade Mark) C-333)  51.000
Benzoic Acid - - 0.140
Sodium Lauryl Sulphate © 1.667
Titanium Dioxide ' | 0.500
Flavour B 1.200.
25 Deionised water ' o 20.133
| . 100.000

The dentifrice fills efficiently into'the'dispenser

and does not undergo leakage during storage at 43°C

for over 1 month. It extrudes well from the dispenser
30 - after 1 month storage at 43°C.



10 Sor bitol (70% aqueous sol ution) 23. 000 Sodi um Saccharin

0.170 i-carrageenan (CGenuvisco 0819) 0. 500 Sodi um

Car boxynet hyl cel |l ul ose (7MD) 0. 500 Met hyl p-hydroxybenzoate

0.080 15 Al l antoin , _ 0. 150 Sodi um

Fl uori de 0. 100 Sodi um Monof | uor ophosphate’ -«
0. 760 Pyridyl Carbinol ' 0.100 Al pha alun1nas%
trihydrate (Al coa 20 (Reglstered Traun Mar k) C-333)

51. 000 Benzoic Acid 0. 140 Sodlun1LauryI
Sul phat e - ' 1. 667 Titani um D oxi de

0. 500 Fl avour 1.200. 25 . Dei.onised
wat er 20. 133 100.000 The dentifrice fills

efficiently into the di spenser and does not undergo | eakage during storage
at 43[err] for over Simigdrh satishHactars 1R8UlEs 39 e RL b Epedsehero

after 1 monthe§LonGe i3l i43Cis modeidd iR cotld £ agl 98 Yoa eyl bf are

attai ned when the dentifrice iIs nDdlfled to contain 0.55 parts of each of
i - car r ageenan®afl &dimFcFAISENA RAS (ﬁﬂqkﬂmIQﬂ%P?*VQﬁ&P%bs%e%ERanple 1B)
and 0.45 part3ogk eachnef dase (Iﬁxeargnagelenarmemob S48li pet €81 GO Xy a8h hy £

cellulose in a secaond case %ﬁ%@ th carr adjustnent of
t he wates conteffes FAF SRS IQ%é%uﬂxﬁﬁég%ﬁyqﬁl ff 1088 1R T
second case (Example 1c), W1th correspondxng adjustment
of the water contents to keep the total parts of the

com9031tlon the same. Indeed absence of leakage and o
good extrudibility after storage at 43°C for 3 months

10 are observed with these dentlfrlces._

Again satlsfactory results are observed when each
of the three dentifrices descrlbed_above are modified
to contain 50.000 parts of alpha-alumina trihydrate in
one set of these dentifrioes (Examples 1D, E and F) and

15 52.000 parts of alpha-alumine trihydrete in the second
set of three dentifrices (Examples 1G, H and I), with
corresponding adjustment of the weight of water present.

EXAMPLES 2A to 2D
Example 2A _

20 The following dentifrice is ‘prepared by cold : \J
‘process and filled into the same dlspenser as in
Example 1.

Parts

25 Sorbitol (70% aqueous solution) -7 23.000
Sodium Saccharin . | .~ 0.170
i-carrageenan (Genuvisco 0819) _ 0.666
Sodium carboxymethyl cellulose (7MFD) , d0.334
_Methyl P~ hydroxybenzoate_ _ _ 0.080

30 Allantoin _ __' .0.150

Sodium Fluoride 'b.100

L4



S T e

conposition the sanme. Indeed absence of | eakage and good extrudibility
after storage at 43[err] -for 3 nonths 10 are observed with these
dentifrices. Again satisfactory results are observed when each of the three
dentifrices described above are nodified to contain 50. 000 parts of
alpha«alun1na trihydrate in one set of these dentifrices (Exanples ID, E
and R/ and. 15 52.000 parts of al pha-alumna trihydrate in the second set
of three dentifrices (Exanples 1G H and I) wi t h correspondi ng adj ust ment
of the weight of water present. EXAMPLES 2A }o 2D Exanpl e 2A 20 The
follow ng dentifrice is prepared by cold process and filled into the sanme
di spenser as in Exanple 1. Parts 25 Sorbitol (70% aqueous sol ution)

23. 000 Sodi um Saccharin 0. 170
| -carrageenan (CGenuvi sco 0819) 0. 666 Sodi um
car boxymet hyl cel |l ul ose. (7MFD) 0.334 Methyl p-hydropybegzoate
0. 080 30 Allant0|n 0T I50Sodi um
FI uori de Sodium Monofluorophosphate o 100  21. Parts SBe/Bfh
Monof | uor ophospr&geidyl carbinol 0. 760 Pyridyl carbinob.100 _
0.100 Alpha al urg i, TA{WETAL o HhF8% & SRl con c-333) 51 500 Bgpzghe Aci d
Benzoic Acid B 0.140
5, Sodium lauryl sulphate 1.667
Y Titanium Dioxide o 0.500
Flavour ' _ 1.200

'~ Deionised water ' 19.633

10. The dentifrice fills efficiently into the dispehser and
does not undergo leakage and extrudes well from the
dispenser after storage for 1 month at 43°C.

Similar desirable effects are attained when the
‘dentifrices of the examples are filled into a pressure

15, differential dispenser.

When sodium carboxymethyl cellulose is used as
the only gelling agent (Example 2B) poor extrusion
ocecurs. When hydroxyethyl cellulose is used as the

W/ _ only gell1ng agent (Example 2C) 1eakage occurs.

20. However, when hydroxyethyl cellulose is mixed with
i-carrageenan (Example 2D) desirable filling and
extrusion is: atta1ned.

EXAMPLES 3A to 3C

Example 3A '

25. The following dentifrice is prepared by
conventional room temperature cold process and filled
into the mechanically operated dispenser in British
Patent Publication 2 070 695A.



5. Sodium |l auryl sul phate 1.667 Titani um
Di oxi de 0. 500 Fl avour
1. 200 Dei oni sed wat er 19. 633 10. The
dentifrice fills efficiently into the di spenser and does not undergo _
| eakage and extrudes well fromthe dispenser after storage for 1 nonth!at
43[err]. Sinmilar desirable effects are attained when the dentifrices of¥4 he:
exanples are filled into a pressure 15. @Rfferential dispenser. Wien sodi um
carboxynet hyl cellulose is used as the only gelling agent (Exanple 2B) poor
extrusion occurs. Wen hydroxyethyl cellulose is used as the only gelling
agent (Exanple 2C) | eakage occurs. 20. However, when hydroxyet hyl cellul ose
is mixed with i-carrageenan (Exanple 2D) desirable filling and extrusion is
attai ned. EXAMPLES 3A to 3C Exanple 3A 25. . The follomﬁn%,d ntifrice
I's prepared by conventional roomtenperature cold process and dinto
t he mechani ca$égbbdpet afl @d% dagpenser spduBipni)sh Patent Publicata30@® 070

2, Blgy gk O e o
i - carr ageenani {€@pL@geeBang{Genuvisco 0819 - 0.500 Xant HerPqKeltro
(Regi stered TxagendRrtreitrol (RegiSte@@d Trade Mark)) ~ 0.500
' 5 Methyl p-hydroxybenzoate ” __: 0.080
" Allantoin | . 0.150 .
 sodium Fluoride _ | . 0.100 ~
Sodium Monofluorophosphate - ~0.760
Pyridyl Carbinol .' | 10.100
10 Alpha alumina trihydrate (Alcoa C-333) 51.000
Benzoic Acid | o | 1 0.140
Sodium Lauryl Sulphéte ' . . 1.667
Titanium Dioxide | o 0.500
Flavour o 1.200
15  Deionised water .20.133

The dentifrice fills efficiently into the dispenser and
does not undergo leakage during storage at 43°C for
over 1 month. It extrudes well from the dispenser Y,

20 after 1 month storage at 43°C. _ S

Similarly satisfactory results are attained when

the dentifrice is modified to contain 0.55 parts of
each of i-carrageenan and xzanthan in one case"(Example
3B) and 0.45 parts of each of i-carrageenan and xanthan

25 in a second case (Example 3C), with corresppnéihg
adjustment of the weight of water present, to keep the
total parts of the composition the same. o

30



5 Met hyl p-hydroxybenzoat e ' 0.080 Allantoin

0. 150 Sodi um Fl uori de : 0. 100 Sodi um
Monof'| uor ophosphat e 0. 760 Pyridyl Carbinol

.100 10 Alpha alumina trihydrate (Al coa C 333) ' 51. 000
Benzorg Acid 0. 140 Sodi um Lauryl Sul phate
1. 667/Ti t ani um Di oxi de o 0. 500 Fl avour
1.200 15 Dei oni sed wat er 23. : 20. 133 The
dentifrice fills efficiently into the di spenser and does not undergo
| eakage during storage at 43[err] for over 1 nonth. It extrudes well from

the dispenser 20 after 1 nonth storage at 43[err]. Similarly satisfactory
results are attained when the dentifrice is nDdified'to contain 0.55 parts
of each of i-carrageenan_and xanthan in one case e 3B) _.and 0.45
parts of each of i-carraydbhf RS XEdphanrosults argggBﬁaleﬁgew&E?anple

30), with correspsologp mhus& nefita Dbhd el ueigat toinyar&tepr eBach, vavikaep
the total parts of_the co |t on t | ar, desirable

a
results are attmlﬂﬁf?hqﬁ1 ?ﬁxft%&? rofe%?bﬁﬁ gfﬁﬁ1ﬁag? ﬁyaFSPe Each
variant al so provu&m&annﬁﬂgu(abs@l825wpahta.géllsgareageenaalandgo(ay5

0.825 parts of i - GAI{APesPaL Ak 2; XRa S(o) P! 6%5 Oha¥el! BEN: -80ErhBLeRa7S

parts of |-carrag enan
and 0.225 parts of xanthan. Similar desirable effects

are attained when the dentifrices of the examples are
— filled into a pressure differential dispenser.
. I£ will be apparent to those skilled in the art
10. that further modifications of the examples illustrative
of the invention, may be made thereto.



and 0. 225 parts of xanthan. Sim|lar desirable effects are attained when the =
dentifrices of the exanples are filled into a pressure differenti al '
di spenser. It will be apparent to those skilled in the art 10. that further - °
nodi fications of the exanples .illustrative of the invention, nay be nade

t hereto. 24, * C L M S * CLAIMS 1. A dentifrice .-
conpri sing 20-80% by melght of an aqueous hunectant vehicle, 0.1-5% by gg'

wei ght o .mixture, 20-¥6% by wei ght of al pha-alumina =
trihydr ai uﬂm"ﬂgnlﬂ ﬁl}Eﬂﬁ sodi um fl uori de and sodi um nonof | uor ophosphat e
I N anmount *t ocprovi - 10000 ppm by wei ght of fluorine, 0.05-0.5% by
wei ght of allantoin desenS|t|sing agent 10 and 0. 05-0. 5% by wei ght of
pyridyl carbinol vasodilator agent, wherein the said gelling agent m xture
is a mxture either of a cellulosic gelling agent or xanthan wth

i -carrageenan in a weight ratio of cel IQBXEM% gelling agent or xanthan to

| -carrageenan of .5:1 to 15 1:5, subject to the proviso that the total of
~all the |ngred|ents S 10096by wei g A dentifrice as ¢clainmed in

2.
Claim1, in which the mé1GﬁmqﬁﬁQRF%ﬁcqqﬂ¥%ﬁ%QﬁC%QTQH%SP% getehhgoigent 20
or of the sapd &qubla@@_ mxﬁé&tasw dzem&ﬂrdﬁgﬁenaamsyazél@l@tloe 3. A

dentifrige ageSi TP Rl Bk T AR Gy et ENof he ool ing agent
' alpha-alumina trihydrate pollshlng agent, sodium

fluoride and sodium monofluorophosphate in amount to
provide 300 to 10000 ppm by weight of fluorine,
0.05-0.5% by weight of allantoin desensitising agent

10 and 0.05-0.5% by'weight'of pyridyl carbinol vasodilator
agent, wherein the said gelling agent mixture is a
mixture either of a cellulosic gelling agent or xanthan
with i-carrageenan in a weight ratio of cellulosic
gelling agent or xanthan to i—carrageenah of 5:1 to

15 1:5, subject to the proviso that the total of all the
ingredients is 100% by welght

2. A dentifrice as claimed in Claim 1, in which
the weight ratio of the said cellulosic gelling agent
20 or of the said xanthan to the said i-carrageenan is 3:1 U
to 1:3. -

3. A dentifrice as claimed in Claim 1 or Claim
2, in which the gelling agent mixture is present in
25 amount of 0.2-3% by weight.

4. A dentifrice as claimed in Claim 1, 2 or 3,
in which the said cellulosic gelling agent is present
and is sodium carboxymethyl cellulose.

30



25 amount of 0.2-3%by weight. 4 A dentifrice as clained in daim1l, 2

6r 3, in which the said ceIIuI05|c gelllng agent is present and is sodi um
¢ar boxynet hyl Iﬁlﬂﬂuﬁﬂﬂmﬁﬂurut A dentifrice as clained in Claimli,
2 or 3, in whic n |s present. 6. A dentifrice as clainmed

in any one of d &i ns 1°to' 5, in which the wei ght ratio of the said
cellu¥b5|c gel l'i ng agent or of the said xanthan to the said i-carrageenan
is about 1:1. 7. A dentifrice-as claimed 2mn.any one of Clainms 10 lto

6, in which the said sodiumfluoride and the said sodi um
monof | uor ophosphate are present in ambunt to provide 750-2000 ppm by wei ght
of fluorine and 30-40% by weight of the fluorine is provided by the said

sodi um fl.uoride. 15 8. A dentifrice as clainmed in anyone of Cains 1 to 7
which in addition contalns an_anti _ bacterial_agent in an anmount up to 5% by
wei ght. 20 C 5. A derflentifeicr 3 Fhetmed 4AYCoALMoL, RaPhs32 to 8

which in addltlqm(ﬁﬁﬁéﬂrghé|§ﬁ@uﬂxaﬁtﬁﬁhaﬂ@u@ieggnﬁp 5% by weight. 10. A
dentifrice as claimed in any one of Clainms 25 1 to 9 which in addition

cont ai ns sodlunllauryl sul phate in an amount of 1. 7@6by wei ght. 11. A
dentifrice as ckgfnede1(undaﬂ:1fr1ce as claimed in any one of Claims

5 i to 5, in which the weight ratio of the said
cellulosic gelling agent or of the said xanthan to the
said i-carrageenan is about 1:1.

7. A dentifrice as claimed in any one of Claims
10 1 to 6, in which the said sodium fluoride and the said
sodium mbnofluorbphosphate are preseht in amount to
proVidé 750-2000 ppm by weight of fluorine and 30~-40%
by weight of the fluorine is prOV1ded by the said
"sodlum fluorlde
15 _ S
8. A dentifrice as claimed in anyone of Claims
1l to 7 which in addition contains an anti bacterial
agent in an amount up to 5% by weight. | '

20 9, A dentifrice as claimed in any one of Claims
1l to 8 which in addition contains flavour in an amount
up to 5% by weight.

10. A dentifrice as claimed in any one of Claims.
25 1 to 9 which in addition contains sodium lauryl
sulphate in an amount of 1.7% by weight.

11. A dentifrice as claimed in Claim 1,
substantially as specifically described herein with
30 reference to any one of Examples 1A to 1I, 2A, 2D, 3A
to 3C.



substantially as specifically described herein with 30 reference to any sﬁﬂ
one of Exanples 1A teH-—2A 2D, 3Ato 3C 26. 12. A dentifrice as o

claimed in any one of Clainms 1 to 11, in which the said dentifrice is : 1
cont ai negullmmlmmwu‘ly oper at ed di spenser. 5 13. A —._ '
dentifri any one of Claips.l to 11, in which the dentlfnlce

[2

is contaifed®in-a pressure differential dispenser. 14. A process for 5¢r
preparing a dispenser 10 containing a dentifrice as clained in any one G&
Clains 1 to 11 which conprises extruding into a mechanically operated

di spenser an anount of the said dentifrice through a nozzle to fill the

di spenser which is open at its bottom and which contains a central rod,
sliding 15 into pllate & olantifeice@scehatapedrdn angi onenofafilagms

di amet er cor nespondy ngut Qi | m&rs&ia@éﬁheh&eelgl éae.rea%eanqnaacent ral
hole to receive the sald central rod, and then seal |ng he sai d di spenser

with a bottomefihanical by ogerated dispenser..

5 . 13. A dentifrice as claimed in any one of Claims
1 to 11, in which the dentifrice is contained in a |
pressure differential dispenser.

14. A process for preparing_a'dispenser W/

10 containing a dentifrice as claimed in any one of Claims
1 to 11 which comprises extruding into a mechanically
operated dispenser an amount of the said dentifrice
through a nozzle to £ill the dispenser which is open at
its bottom and which contains a central rod, sliding

15 into'place around the said central rod_a_piston having
a diameter corresponding to the inner diameter of the
dispenser and a central hole to receive the said
central rod and then Sealing the said dispenser with a
bottom dlSC.

20
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