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i
URAL COMPOSITIONS
Abstrant _of the disclosure
Yral compositions  such as dentifrices with  an

ioprevsed anti-plaque efficacy are obtained by inclusion

therein of  a mixlure of stannous, sali such as

stannousf luoride or stannouspyraphosphate and a zinc

salt =uch as zinc citrate,
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The present invention relates to oo al
compositions such as dentifrices, wmuthwaqhes;
gels, subgingival rinse wmmmuait;mnm, toathpastes,
fmathpowdmrs, chewing qum, prophylactic pastes,
ldznnges, flm%ﬁaﬁ, toothpicks which provide anpti—
plague benefits,

In the prior art an abundancy of proposals
has hesn made bto obtain antimﬂlaqgm aral
crompasi tions, tany of these  prapoeals have
howmver ok reasul bed in a reasonably eff2ctive
;cn ti-plagque oral composi tion. he of 1he few
really effecltive anti-plague oral compositions is
hased upon the use of a zinc compdund CE an
anti-plague agent. This 1s more fully described
in e.g. US Fatent 4,022,880 (Yinson et al).,
nother material which has been considered as
anti-pladque agent is the stannous ica.  This has
©.9. been digcuésed in "Tooth Surface Interactions
and Freventive Dentistry, IRL Preecs Ltd  (London)
1961, pages 33-37, "The role of stannous
pyrophosphate in the plaque—inhibiting effect of
déntifrice%bcmntaininq s Ltannous fluoride”" by
Gvatun and Rolla. Despite the many dicclosures in
Lhe anti--plaque area, &he naed  for furthef

improved anti-plague products extats, which are

\
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pwraperly halanced with regard to efficacy and
andesired possible adverse reaction in the mouth.
It has now bheen found that & stannoue
conpound when  used  in combination with a zinc
compound provides an improved anti-planue .
nfficacy. Conspauenbtly, in its hroadest aspect
the present dnvenlion ver) ates tﬁ an oral
composibion with an tmproved anti-plaquea activity,
comprising a mixtuwre of a %tannohﬁ compound and a
zine compound as bhe anbi-plague ac tive system.
1he stannous compound, suitable for use in
Fhe present invenbtion, can he any sbtannous
compound with inorganic or arganic tounter lons.
e can he a highly soluble stannous Galt, or it
can e a sparingly soluble stanmous sall. Highly
=aluhle stannous salbts are .. slnneors fluoride,
starmous chloride, stannous chloride fluoride,

stannous acetate, sodium stannous 110uride,
potassium stannous fFlouride, stannous hexafluoro-
zirconate, stannous sulfate, mténnwus tartrate,
stanous qiucmnate, disodium mono-¢tannous citrate
et&i Of these highly soluble stannous salts
stapmous fluoride is the preferred ctannous salt.

: Sparingly soluble stannous =alts are e.q.

stannous pyrophosphate, astanndus metaphosphate,
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-annous oxalate stannouws phosphate . distannous
citrate eto.  Stannous pyraophosphate is a
nreforred eparinaly soluble stannous salt,

Mivtiores of various highly soluble stannous  asalis

nay also be awed, as well as mixtuwres of various

sparingly soluble stannous salts and mistuwres of
haighly and sparingly soluble stannows asalts. A
nrefnrﬁud mixbture ie the mixture of stannous
Flunride and slannous pyr ophosphate

Althoaugh highly soluble stannhons salts can be
wEed in bthe present invention, they tend o he not
sufficiently stable upon storage. The stannous
ions, disse)ved in an agqueous solultion tend to bhe
converted therein ko inert tin compounds, which do
not prn?id@ for a reasonable anti-plague activity.
fherefore, 1f a highly soluble staroous saltbt is
uﬁed,‘carn should be taken to reduce the quantily
of aclive dissolved stannous lons durinq storage
af the oral composition, or to stahilize the
mtanAou@ ions by obther means.

When using a sparinqu snluble atannous salt,
chrn should be taken that there is a sufficient
level of active dissolved stannous iong in the
caompasition wilhout qiviﬁq rise to precipitation

thereof as e.g. stannous oxidesor stannous oxide

.BAD ORIGINAL
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hydrate. Wne way of achieving this is by

=olubilising Lhe sltannous sall, .y, Lhe astannous

pyroaphosphate with a certain amount af an

albkatimelal pyrophosphate, @ Ene dkalimetal
G witrate, or a fluoride sowrce.

In general, the stannous exlt is uoed in such
An o aeount in the aral composition, hat bEhere is

e ffective ammunt of acltive dicsclved stannous

tons availabhle in Lhe composition ta achieve  an

10 Anlioplague ef{icacy. For the highly = duble
rhanpous salts this amount will gensiatly Fange
from O.01-10%, referably from 0008 and

particularly preferably from O.0-3% by velght of

the oral s regarde the sparingly

18 soluble stannous salts these ranges are G,05-10,

e

Loy weright

3

preferabily 0.1-% and particularly o, 1.
af the oral composition.
The zing compound, suitahle for use in the
present invention  can be any highty ooluble o«
20 wparingly soluble zine compound having inorganic
ar organit counter jone. Suitable axamplaes of
s:-!uczl').;,':i.nr:' salls are enumerated in LY F".'-ulel’lf;

1,000, H80 (Vinson et al), which is hereby

incosrporated by way of reference. v preferred
2% =ine salt is 2inc citrate !:r'ihyrfr‘a b, In general,
2 o

|
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the amoust of minc sall used in the present

invenkion ranges from 0.058-0% (calenlated as zinc
jon). preferahly from O.1-4% and perticularly

, .
praforably from O, 1-3% by waight of  the ocal
cmmpm%ifﬁnn.

The oral composibion of the present invention
may Cpntain an arally acceptatalie mediuug which
conbeains nﬁqal additional ingredients in
convienltional amounts, d&péndinq upon  the final
form of -the composition, j.e. & dentifrice, &

zh, a qul and the like. Thus, as

mowutbhe
dentifrice i1 will usually comprise an abrasive
cleaning agenlt in an amomnt of fram A--70% by
weight. Suitable abrasive cleaning agents are
millod or wueilled particulate aluminasg silica

weranela, bydroagels and aerogels and precipitaled

.
Cparliculate silicas; caleciumpyrophospha teg

inﬁu]uhf@ ﬁoﬂium metaphasphatey calcium catrbonate;
dicalcium 7 orthophosphates; particutate
bydyeotyapatite and so on.

Fue bhermore, Lhe dentifrice may contain a
liguid phase cuamprising waimg' and E¢}unnectant in
an amount nf‘10~?91 by weight. Typical humec tants

;

are alycerol, sorbitol, polyethyleneglycol,

polypropylene glycol, praopylene glycol,

oy =

|
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‘hy(:lr vgenated paetially hydrolyzed polyeaccharides
angd no oy

Finders or Thickening agents sach as sodivm
carhbaymetiyloel lulone, hydrosyathylerl lulose,
Dydrostypr opy dboel lalose, santhan guns, rish moss,
aum tragacanth, Finely-divided ailitas and
heo L ites may alse be dncluded o Cho dentifrice

i an amouelt af 0.9 - "U",'.', bry waeight. Moother
conventbionsl dngrechient  in s dentifryace  de  an
argaenics s factant such as @ seap, o andonic,
noninnic, celionio, -iﬂu[‘.‘lll')]ytjc? anudZor @
swiltlerionic synthetic detergent surfactant in an
amount. of 0,204 by weight. |

When the composttion is  in the form of &
aoutlhvash, 31 will usually contain an alcohal, &
molubilizer, and when in the fore of a gel 1L will
wewally contain a thickening agent.

Variouws other optional ingredionts may be
included in the compositions of the invention,
such as flavouring agents, sswmel‘.eninq agents such
s cotdium s c:'har'jflate:*, whitening snenls such as
titanium dioside or zinc oxide, preservatives,
vitorwine such as vitamin C and E, other anti-—
plagque agents such as c:o‘pper“ salts, sang\.tin,;\r'iné,

allantoin, praninobenzolic acids derivatives,

\BAD ORIGINAL &
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hexelidine, chlorhewidine, 3-(4-propylhoplyl)-

LR -’hw;l rovtyebhy Ol -marpholine, anti-bacterial
aq)évn e such as triclosan (27,4 ;4 —trichiloro-2--
hydraxy-diphenyl ether), anti-calocutus agents such
as oi— and/cr telra= alkalimetalpyrophosphates, pH
adiuvasting agents, colowing agents, anti-caries
apenta cuch Aas casein, rasein digeste, sodiwn
trimetaphosphate, sadiue Flaoride sad nonoesodiam-
flunraphosphate, anti-staining  compounds euch as
silicone polymers, anti-inflammatory agenks such
as snhelituted calicylanilides, plent oxtracts,
desensitizing agents for sensiblive kteelh suach as
polassiwn nitrate and potassium citrate, p'c’\l ymers
such as polyvinytmwethylether-malelao anhydride
canprerd yie s g arrnrl SO O .

The compesitions of the prosent invention not
only provide for an lmpraved anti-pl agune aff i('.:c'.u:y .
but al=o have an anti—-gingivitis and an anti-
calculus bepnefit, The mixture of the  astannous
walt and the zinc sal t" can also be used in the
manufacture of a medicament against gingivitis.
hl(—.‘ mixture alea has an improved anli-microbial

epfftect an Lhe oral flora. The stannous salt and

P

&

ne sall omay  he veed  in bthe same phase of  the

oral composition, or they may ehch be present in a
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separate phase, #.g. one of them may b present in
Eher sbeipe phase of a so-called steiped toothpaste
and the olher one meay be precent. in Lhe main phase
of osuch & slriped  toothpasbe.  When  a  fluaride
cource s atan present in the compesition, this
may also be present o the phase, «oparate from
the v'.l.;-.\nm'-us;_ sr,;«']‘l:‘ cortaining phase.

The oral compasitions of the presont

inventbion  oan Le fovranula ted Lo any  desirable

albvalue . [Loism prefereed that the compositions
bhave a pH oof belween 2.0 and B, 0., )

t

The present inventioon will nov: be further

tllustrated by the f'mlluwirrg' Exampls e,

Example
The offecliveness of the dentifrice

comprasitions of this invention In diuhibiting the
growbih of plague on Lhe teebth was determined by
fcn.l.]nw;i ne A E‘»t‘andan"(.l procedure ot Uhe: measurement
of plague  arowth, The me l:h(:)d().loqy aof measuring
‘Nlague growth Ja that according to Hervop as
described in J. Clin, Periodontolt., 1974, 1,
l 166-174 which gives a procedure for aszessing the
amovitt of plague on the 1‘.1—‘?(?'}!\ adjacont tao the
aingival margin. The e ‘(.‘H,'IF-"(.“LH' e is s follows:

During the late afternaoonseact subiect




b1

j
hrushes his/her teeth with a simple, non-active

paste (having a composition as given hereinafter)
far an unepecified period of time to remove as
maeh plague  ae  possible. This is immediately’
followed by Lrushing for one minule with 1.5g of
the atlocated test paste. Residual paabte is
removed by rinsing the mouth with water and any
Famaining plague disclosed by painting bhe teeth
wilh an aqueous solation of Evythrouin (0.0 w/w)
waing a soft camel hair brush. Exeess dye is
remosed by ripsing wilh water sand the amount of
plague nu;sc-_\essed.mwd recorded for each of 16 teeth
(numbers % to & for each quadrant). The recorded
plague is designated PC)' .

Moy further oral bygiene is permitted for 18
hour & afber which tine each subject r'i(-u:,sas s/ her

mouth with water Lo remove food debris and viscous

saliva. Flague ascosament is then carvied out as

hefore and recorded »(l'-"t Y. The values of P

it

far oach tooth are averaged to give a F‘HE(—PQ value

perv maouth. the mean of the values obtained for

*:hc»’ cubjects in Lhe ti=l ie the plague urowth
valwer, Panels of abt least 12 subjects are used.

The plague grouvth value  for a toothpasle wii Uhovat

active ingredionts is usually ifi the range 22 to

'BAD OHuulinAe
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26 The plague growth inhibkdition (FGI) is then
compnbed for o oach btoast Lreatment by rpreaaing bhe
percenlage danhibd tion compared to placebos

FE o P

5 i'.'l s 100
The compoei Licge of  Uhe: s«':'i mple, non-active
taalhpas ey refeoreod to alevviz was Fhoe Fol lowings —
Aonagradisnt '/-
Adue e Trd e edle LO L 00
to Gl ye o in AT L00
Heodvovayet by Tae ) Tal o O.9G
Fitaniwm diovide Q.0
Waler, ter  1OO, 00
The following campositions  were assessed  as
LR oy theary FRY i ancordance with the above tost

protaocol.,
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Composition (in % by weight)

i A B C D E F
Silica xerogel 14.0 14,0 14.0 14.0 14.0 14.0
Silica aerogel 9.0 9.0 9.0 9.0 9.0 9.0
Sorbitol syrup(70%) 45.0 45,0 45,0 45,0 45.0 45.0
Polyethyleneglycol

(MW 1500) 5.0 5.0 5.0 5.0 5.0 5.0
Xanthan gum 0.6 0.6 0.6 0.6 0.6 0.6
Saccharin 0.23 0. 23 0.23 0.23 0.23 0.23
Benzoic acid 0.19 0.19 0.19 0.19 0.19 0.19
Titanium dioxide 1.0 1.0 1.0 1.0 1.0 1.0
Sodium lauryl-

sulphate 1.5 1.5 1. 1.5 1. 1.5
Fldvour 1.0 1,0 1.0 1.0 1.0 i.o
Sodium fluoride - - w 0.33 - 0.33
Monosodium
fluorophosphate 1.1 1.1 1.1 - 1.1 -
Stannouspyro- | '
phosphate 1.0 2.0 - 1.0 1.0 1.0
Zinc citrate '
trihydrate - - 0.5 - 0.5 0.5
Water to 100 to 100 to 100 to 100 to 100 to 100
PGI-values 26 16 14/9 0 - -

25 - - - 32 34
24 - 30 - 50;37;41 -
26 - - 0 42:38 -

= ]2 a3
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The following formulations were fTeoted as to

Lherir plaaque growth inhibition effect in the

manner ae described in Example 1.

Compas i

= (2]
Alumina G L2 B4
Sorbhital (/70%) @7 e
Lanthan guin .88 0,83
Titantum oioxide 0.0 2.0
Sodium laurylsulphate 1.4 1.0
Gaccharin QA L IRVCIRS
flensaic acid 0.9 O 17
F-']i—qvnu;' 1.0 1.0
Stanaonusa pyraphosphate L.
Homocsodiwm Tlucrophosphale 1.1 1.1
Zinc citrate Lribhydrate -
Water Ley 100 ter 100 v
G valuae (mean) 0 235

Again the anti-plague efficacy of the

compasition of the invention () wae superior

that «f the c.'(mmar‘at.i.vp‘I'L\r‘ml.llatione (G, H).
Exgwple 5 o

The foliowing farmalations were  made,

{theie PRI values delermined i the mAanner as

(% by weight)

N
5.5
i

.88

0.23
Q.17

1.0

Q.45

0. 100

P
i

to

and

Ao ——



described in Example L.

Qilica wercgel

--
b1

Siliva e ogerl
Soar i tal (70%)
Folyethy leneglyeoal (M
G hanol
Goadivm Jaurylaul plate
10 I 1avour
Sadium car boxymethy loeld
Sodium saccharin
Cadoar ing aueent
Sodium bensoalbo
AR Flavour enbhancer
Sodium bydroxide (50% g
Slanneass oo dde
fine « Lbhrate brihvdrate
Starmous pyrophosphat e
20 Sodium flunride
Walewr
i

' : Y
FOL-value (mean)

The eechoe Loy in

WA Lheee forantalions was

L0, B0
10,00
H7.87

1HO0Y Yol Q)

Tl ose (S A

O.1h
QL O
0,4
olution) S
O, 4¢

Q.50

ta 100

0

Exguple 8

sibion (4 by

weight)

10,50

10,00

&7 .9%

G.0

Q.30

1.00

0.23

to 100

plague qnd  ainnivitis of

investigated in Ltwa 21 days

1a =




Luperimental gingivitis stodics, i the manner, as
describad by C.A. Saxton, "The eftoct of
dentafrice conlaining sive cilrate and 1riclosan

in developing gingivibise", Journal of {Periodontal

sareh 24 (19H9) page 75, Iher for mudations

L bod i study | owers foroolatione £ oand G, and
in elady t1 foraulaticn b owas testod a0 well as
Ehe following formualabion M.

(i % by weiabhl)

1o Gilica ner agel ’ Ley L )
S5ilis a aerooel [ ST
Sorbital (70%) AL 00
Polvothyleneglyocod (MW 1500) W00
Sadium laurylsulphate 1.6

15 Tiatanium dioxide .0
Soadium carbosymne thylcaellulose 0.7
Saccharin O,
Flavour .o
Monosodiwm fluorophospha te 0,800

e Zine citrate trihydrate 0. 50
Stannouspyrophosphate 1.00
friclasan a, 50

‘!:'!.'3 ter ta 100,
»
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Ihe results of the studies were as follows:
Flaque rachaction Gingivitis reduction

fFarmelaltian

Eludy 1 Study L1 Slody ) Sttty 11
LU gy 15%
F 19% ' Ve 4 a7%
I - 9% - b2

(- = ol 1e soboan bhie study)

These data show a clearly  suporior .an ki
plagae and anti-gingivitis efficacy ol
campositions according tao Lhe proasent toven bio,

Example 5

¢

Fhe verlative anti-placgue activitiea of
toothpaste formulations N, 0O and 7 were sasessed
nsing & A8-bour plaque soreening model.
Formalation N owas simi l..:lt"‘ Lo foreataticon K oof
EDran e , aave that 1t Jdid nol conlain zine
citraste; Formmlation O was idenlical to
Foranlalion K and (-_'oruu.l.la-ﬂj.cm P wase snimilar  to
Formlation L of Sianple 3, save that it cantained
0.6 slanpons fluoride inslead of 00200 sodium
fluaride .  Studiss were conducted o a double
talaned manner, with t_-r»j.tlnz?r examiner nor panelists
liaving Enowledae of  the prachec b identily.

Frane lisle wer e required o mest certain entrance

l
'BAD ORIGINAL 0,
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N . . .
criteria in order to he included in the study.
Fanelists recetved a2 full mouth scpragingival

prrophylaris and scaling.  Fanelistes wers then

i,nst;}'\.lc Ledd Lo v‘@‘rr‘ain‘, ferom all o oot Ny qlene
0 | measiwes, cxcepl use of assioned btesl products, |
for i.‘.l'm. nes ks A48 hours, I'reabtments were performed
twice & day, i the marning (supervised) and do
the ovening, for twao days.  tThe following day !‘;hé
panelists used a disclosing solation and were then
1o ﬁ):am tneect foirr plague on the Ramford ?‘.(1}? th using the
DHMEFLT (= Distal Mesial pdeague dodex) plague scoriog
v benna
Treataemnls were prepared as Tollowe:
Fanelisls used 1% milliliters of a 249Y% teoothpaste
15 eluryy for each treatment . Jdreatment sivrries
werre prepared (reeh daily.
the fallowi ng reasnlte were obdbained:
ve. placebo (vater).
Y] il 2.3

8] 40 .46

e 554

| .
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Yo dworal composition with dmproved
Anti-plaque efficacy, comprising, in an arally
acceptable wedium, an anli <--;:.\la‘c|m.~:' et tivi eyatem
which containg a4 mixbture of  O,01-10% by weaeiqht,

U hased an the Lotal composition, of a atannous salt

-

A QLON-GH7 by weight (caleoulated as zine ion),

Faawerd ey Lher tobal composition, of a zine sall.
2. A composilion accarding to claim L,

vhetodn The anti-plague: active systen contains

1) from Q.02 by welghl of a highly saoluble

Aannouns sxll,
Do T compost bion according teo cladim 1,

wiharoin Lhie alannous salt is slanpous (luoride.

4. A composition according to olaim 3,
15 whersin the anti-plagque active syslam contains

tram 0.1 Lo O3 by weight. of o sparingly soluble
stanoous salt.,

-

HO A composition according to claim 1,

whesroin the stannous wmalt is stannous
20 pyraojhosphate.
| & A composition accoerding Lo claim L,

wherain the anli-plague active systoem contains a
midxthare of stannous fluor ide and stannous
pyvophosobala, R

l /. A crwposition according to claim 1,

BAD ORIGINAL &
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wherein Lhe anbi-plague aclive syslem containe
]
: Q.- B0 by weight, (caloculated as sl dan) of the
i

Al wmsal i,

ter claim L,

. o comprasitian according
i whicrain the 2ing sall s 2ine citrate teihydrate.

DIANE CLBIM TS
FRAMC LGOS JOMANNES GERATT YAN DER OUDFRAN
Triverlon &

i
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