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Compositions

The present invention relates to oral hygxene composmons
comprising a cationic anti-bacterial agent and an anti-staining agent, for
use in treating or preventing dental plaque, caries, or pemgdpntal diseases

“of the oral cavity in humans or lower animals with reduced stammg of
. teeth. :

Cationic antibacterial agents such as chlorhexidine have long been
recognised as useful therapeutic agents for treating plaque, caries and
peridontal diseases due not only to their intrinsic in mtro antibacterial
activity against strains implicated in the formation of plaque but also _
because of their substantivity to oral tissue. They are thus adsorbed onto
oral surfaces and gradually released over a period of time, to produce a

" prolonged antibacterial effect and hence reduce or prevent the formation

of plaque over a period of time. It is believed that the deposition of plaque
onto the tooth surface is one of the first steps in the development of dental
caries and periodontal disease. '

It is however also \;videly recognised that the use of cationic
antibacterial agents in oral hygiene, in particuler chlorhexidine, is
accompanied by the formation of a eosmetical_ly disfiguring brown stain on
the tooth surfaces. This is believed to arise from an interaction between
the cationic antibacterial agent and certain dietary components,
particularly those rich in tannins such as tea, coffee and red wine. Whilst
this problem may to some extent be alleviated by brushing of the teeth

- with a toothpaste prior to use of the pfodu_ct_ containing the cationic

antibacterial agent, in many instances it is found necessary to resort to
professionally administered scaling and polishing to remove the stain.

In consequence there have been many suggestions in'_the patent
literature for chemical antistaining agents which maybe incorporated with
the cationic antibacterial agent or which may, in some instances, be used
instead separately, after the cationic antibacterial agent, Examples
include carboxylic acids (US 4 256 731), aminocarbo’:’:ylate compounds (US
4 080 441), phosphonoacetic acid (US 4 118 474), peroxydiphosphate salts
(US 4 273 759) and, more recently, a polymer havmg certain pendant
polyalkylene oxide chains (GB 2 213 721-A).

We have now surprisingly _found that the development of stain

-may be at least substantially mitigated if not eliminated by the use of

another polymeric material viz polyvinylpyrrolidone (PVP). This material
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COVPCsSI Tl ONS The present invention relates to oral hygiene .

conposi ti ising a cationic anti-bacterial agent and ~

anti - st a:‘ﬂdla?g%?%ggi]t, for use in treating or preventing dent aiap {51%%%’003”'
caries, or periodontal diseases of the ora,_cavity in humans or |ower
animals with reduced staining of teeth. Cationic_anti bacteri al

agents such al alreadyaisediinsome tootbpastes @t comparatively low levels (typically
' about 0.1%) as an auxiliary thickening agent and foam enhancer. In
addition, it has been previously reported that PVP may be used in oral
hygiene compositions; for the prevention of stains associated with the use
5 of chlorophyll in such compositions (GB 739 936, Colgate_-,_Pgl_moliv_e Co)
and also in the removal of stains, in particular tobacco tar stai:gs’, from
tooth surfaces (GB 741 315, Colgate-Palmolive-Peet Co).
Accordingly, the present invention provides an oral hygiene
composition comprising a bacteriostatic effective axﬁ@unt of a cationic anti-
10 bacterial agent, an anti-stain effective amount of ananti-staining agent
and an orally acceptable carrier or excipient, characterised in that the
anti-staining agent is polyviny] pyrrolidone. .
Polyvinyl pyrrolidone for use in the present invention suitably has
‘an average molecular weight in the range 5,000 to 100,000, preferably in
‘15 the range 5,000 to 50,000. Polyvinyl pyrrolidones which have average -
molecular weights of 10,000, 30,000 and 40,000 are available from Sigma
Chemical Co., GAF Corporation and Sigma Chemical Co. respectively.
Polyvinyl pyrrolidone is suitably present in at least 1%, preferably
between 2 and 30%, more preferably between 5 and 25% , and
20 advantageously between 10 and 25% by weight of the composition.
' Suitable cationic antibacterial agents for use in the present
. invention and well known in the art and include polybiguanides, in
particular bis-biguanides such as chlorhexidine and alexidine; quaternary
ammonium compounds such as cetyltrimethylammonium salts, .-

25  benzalkonium salts and benzethonium salts; pyridinium compounds such
as cetyl pyridinium salts, including cetyl pyridinium chloride; bis-
pyridinamine derivatives such as octenidine; pyrimidine derivatives such
as hexitidine; amidine derivatives such as hexamidihe; and where
appropriate and not already so indicated, orally acceptable acid addition

30 salts thereof. Suitably, the cationic anti-bacterial agent is present in from
0.005 to 10% prefeably 0.01 to 5%, more preferably 0.01 to 2%, by weight
of the oral hygiene composition.

Preferably, the cationic antibacterial agent is an orally acceptable ‘
cetyl pyridinium salt such as cetyl pyridinium chloride, or chlorhexidine

.35 or an orally acceptable acid addition salt thereof. Suitable such salts of
chlorhexidine include those which have a solubility at 20°C of at least
0.005% w/v and include the digluconate, diformate, diacetate,
dipropionate, dihydroiodide, dihydrochloride, dilactate, dinitrate,
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recogni sed as useful therapeutic agents for treating plaque, caries and

perid_bn"t | s due not only to their intrinsic in vitroljﬁt' SjR3LE !
act k Vi tye%%g?ﬂ;t?ﬁgt.rai ns inplicated in the formation of plaque _/ltj;{ﬁafso
because of their substantivity to oral tigsgue. They are thus. adsorbed onto

oral surfaces and gradually rel eased over a period of time, to_produce a

prol onged ant® iand sartzate. Ofthesacthe diglueonatepdiagetateand f or mati on of

pl aque over adﬂ@dr@&'blbﬁdéﬂ%fdvfouiﬁd.be' i eved that the deposition of plaque

onto the tooth surface,is one of the firs teps in the devel o nt of
dent al ral hyglene compositions otf tf)e pe-es_ennt invention mag SO

usefully contain an ionic fluorine-containing compound. Suitable ionic |
5 fluorine-containing compounds include, for instance, fluoride. §a‘1‘ts.such as
amine fluorides and alkali metal fluoride salts, for example soditm
fluoride, and monofluorophosphate salts such as alkali metal
monoftuorophosphate salts, for example sodium moncfiuorophosphate.
~ Suitably the ionic fluorine-containing compound is igicorporated into the

10  composition to provide between 100 and 3000ppm, pEeferably between 500

and 2000ppm of fluoride ions. ‘ 7

Oral hygiene compositions of the present invention maybe
provided in any of the presentations normally used for such products, for
instance, dentifrices including toothpastes and toothpowders, abrasive

15 and non-abrasive gels, mouthwashes, gargles, irrigating solutions,
mouthsprays and present,atidns_ for sucking or chewing by the user such as
gums, pastilles and lozenges. Components for the orally acceptable
carrier or excipient will be selected according to the particular type of
presentation involved.

20 . It will be appreciated by those skilled in the art that in order to
ensure that the antibacterial efficacy of the cationic antibacterial agent is
not substantially diminished, compatible components will be selected for
inclusion in the orally acceptable carrier or excipient. Accordingly, the
skilled man will readily appreciate that where necessary anionic species

25 should be preferably avoidéd as such species may cause inactivation of the
cationic antibacterial ageht by the formation of an insoluble precipitate
therewith. Thus, anionic surfactants and anionic thickening agents should
preferably be rejected in favour of non-anionic counterparts such as
nonionic, cationic or amphoteric surfactants and nonionic thickening

30 agents. Similarly, abrasives capable of acting as a source of anions, either
because they are sparingly soluble or whilst being essentially insoluble
per se are contaminated with soluble impurities arising from, for instance,
the manufacture thereof, are preferably avoided in favour of compatible
abrasives. _ '

35 Suitable compositions comprising a cationic antibacterial agent
are described in EP 0 364 245-A2, EP 0 368 130-A2 and EP 0 422 803-A2.

Suitable nonionic surfactants include, for example, polyethoxylated

sorbitol esters, in particular polyethoxylated sorbitol monoesters, for
- :
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.caries and periodontal disease. It is however also w deI y reCng sed
that the use of cationic antibacterial agents in oral hygi ene; in

parti cuMi@ 93M66Bhexi di ne, is acconpani ed by the formation oP(K/GBMOZ'?%aI | y*
di sfiguring brown stain on the tooth surfaces. This is believed to arise
froman interaction between the cati.oni c-&nti bacteri al agent “and certain

R e
brushi ng of wunder the trade name ‘Tween' by ICI; polycondensates of ethylene omde
and propylene oxide (poloxamers) for instance the products marketed
under the trade name Pluronic' by BASF-Wyandotte condensates of
5 propylene glycol; polyethoxylated hydrogenated castor oili- fomnstance,
cremophors; and sorbitan fatty esters. .
Suitable amphotenc surfactants mclude, for example, long chain
- imidazoline derivatives such as the product marketed under the trade
, name 'Miranol C2M' by Miranol; long chain alkyl betames, such as the
10 product marketed under the tradename ‘Empigen BB‘ri::y A]bnght +
Wilson, and long chain alkyl amidoalkyl betaines, such as’
cocamidopropylbetaine, and mixtures thereof.

Suitable cationic surfactants include the D,L-2-pyrrolidone-5-

carboxylic acid salt of ethyl-N-cocoyl-L-arginate, marketed under the
15 trade name CAE by Ajinomoto Co. Inc.

Advantageously, the surfactant is present in the range 0.005 to
20%, preferably 0.1 to 10% more preferably 0.1 to 5% by welght of the
dentifrice.

Suitable nonionic thickening agents include, for example, (C1-g)-

20  alkylcellulose ethers, for instance methylcellulose, hydroxy(Cy-g)-

" alkylcellulose ethers, for instance hydroxypropylcellulose, (Co-g)-alkylene
oxide modified (C1-g)-alkylcellulose ethers, for instance hydroxypropyl
methylcellulose, and mixtures thereof. Advantageously the nonionic
thickening agent is present in the range 0.01 to 30%, preferably 0.1 to

25  15%, more preferbly 1 to 5%, by weight of the composition,

Suitable sparingly soluble salts that may be used as an abrasive
include calcium carbonate, calcium phosphates, magnesium carbonate,
insoluble sodium metaphosphate, and suitable mixtures thereof. The
agent to suppress anion formation typically comprises a water soluble salt

30 containing a cation which may be same as the cation of the abrasive and
which forms an essentially insoluble or sparingly soluble salt with the
anion of the abrasive. Preferably the sparingly soluble salt used as an
abrasive is calcium carbonate, advantageously used in combination with
dicalcium phosphate, which also usefully buffers the pH of the

35 formulation. Suitable types of calcium carbonate include both natural and
synthetic chalks. The agent to suppress anion formation may be an
alkaline earth metal salt, for instance calcium chloride. The agent is
preferably presexit in from 0.0001 to 1%, more preferably 0.005 to 0.1% by

f,
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with a-toot hpaste prior to use of the product containing the cationic
anti bactwomnmnt In many instances it is found necessary pcr/GB9%/0039(0
pr of éssi onal I'y admi ni stered scaling and pol i shi ng to renove the stain.

| n consequence there have been many suggestions inithe patent literature .
for chemcal antj-staj n| ng agents which maybe i ncorporated with the
cationic ant |"E5%P€k"é Bﬁltﬁ16¢ whi ch may, in sone instances, be used

i nstead separately, Tleé wmtés%eﬁﬁhngﬁhsomm batipeund! agueed heEeRIReSs to
i nclude car boxx(l) I %oﬁghd‘nsrlu 18 m nsxcail& ingolubleé in %(31)1(1%'0% Sola rg)oungs (US
- includes those compounds which are listed as being ‘insoluble’ in cold
-5 water in the "Handbook of Chemistry and Physics', 48th Edu;mn, Chemical
Rubber Company, Section B, Physical Constants of Inorgamc Co;ppounds
Furthermore, such compounds when used as an abrasive shall c‘ontain
little if any contaminating anionic impurities. Preferably the insoluble
‘abrasive compound should contains less than 1%, pref’erably less than
10 0.5%, and more preferably less than 0.25% of amomcz;ppuntles, based on
. the weight of the abrasive. Suitable essentially insoluble¢sinpounds for
use as abrasives include, for example, silica, zinc orthophosphate, plastics
particles, alumina, hydrated alumina, and calclum pyrophosphate or
mixtures thereof.

15 Preferably, the abrasive is silica. Suitable silicas include natural
amorphous silica, for instance diatomaceous earth; and synthetic
amorphous silicas, for instance a precipitated silica, or a silica gel, such as
a silica xerogel; or mixtures thereof. The preferred synthetic amorphous
silicas are those with a low-level of water soluble anionic impurities

20  (hereinafter referred to as "low-anion silica"). These are obtainable from
manufacturing process which are carefully controlled so that the level of
anion impurities, particularly sulphate and silicate from sodium sulphate
and sodium silicate, respectively, is kept to a minimum. Alternatively, or
in addition, the level of anion impurities may be reduced to the required

25 level by careful washing of the initially produced silica with, for instance,
deionised or distilled water. Suitable low-anion silicas contain less than
0.5%, preferably less than 0.25%, more preferably less than 0.1% by
weight of water soluble impurities such as sodium sulphate and/or sodium
silicate. Examples of such low-anion silicas are described in EP A 0 315

30 503 (to Rhone-Poulenc). Suitable silica xerogels are described in US 3 538
230. Preferred precipitated silicas include the grade RP93 available from

. Rhone-Poulenc and those marketed under the trade name 'SIDENT" by
' Degussa, for instance, SIDENT 9 silica. Preferred silica xerogels are those
' marketed under the trade name ‘SYLOBLANC' by W.R. Grace

35 Corporation, Davison Chemical Division. Suitable grades of precipitated
silica have BET surface areas in the range 20 to 300, preferably 20 to 100
m2/g and median agglomerate sizes in the range 2 to 50, preferably 5 to 30
K. Suitable forms of diatomaceous earth include those marketed under

i
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4 080 441), phosphonoacetic" acid (US 4118 474) , peroxydl phosphat.e sal¢s

(US 4 nd, nmore recently, a polynmer having certain pendant -
pol yal @égﬁé%%ade chains (GB 2 213.721-A). W haveP F&ngyﬂﬁ%l ngl y

found that the devel opnent of stain.may be at |east substantially nitigated
if not eliminated by the use of another®gol yneric nmaterial viz polyvinyl :

pyr r ol i donetHeRi¥Blle nBithé 'Calite bilUohns-Manville Products Corporatxon for

instance 'Celite Superﬁne Superfloss'. ' ' :
The abrasive is advantageously present in the range 1 to 80%,
preferably 5 to 70%, more preferably 5 to60% by welght of the dentlfnce
5 It will be appreciated that each of the tluckemng agent,the

surfactant and abrasive should be, at the level employed in the dhntxfnce,
compatlble with the cationic antibacterial agent, that is, each will not
substantially reduce the availability of the cationic aninbactenal agent, for
instance, by more than 30%, preferably more than 20% This may be

10 confirmed by, for instance, determining the blologxcal aetrvrty of the
formulation, by conventional microbiological assay using, ToF instance, M.
luteus as the assay organism in a standard agar diffusion method, in the
presence and absence of each of the aforementloned thickening agent,
surfactant and abrasive. -

15 - Mouthwashes according to the present invention will preferably
comprise as components of the carrier a surfactant and a humectant in an
aqueous or an aqueous/ethanol solution. Gels according to the present
invention will preferably comprise as components of the carrier a
surfactant, humectant, thickening agent and optionally water Dentifrices

20 according to the present invention will preferably comprise as components

. of the carrier a surfactant, humectant, thickening agent, abrasive and if
necessary, water. .
Suitable humectants for use in compositions of the invention
include for instance glycerine, sorbitol, propylene glycol or polyethylene

25 glycol, or mixtures thereof. The humectant may be present in the range
from 5 to 70%, preferably 5 to 30%, more preferably 10 to 30% by weight
of the dentifrice.

Other materials may be added to the compositions if required, for
instance sweetening agents, flavouring agents, oolounng and whrtemng

30 agents, preservatives and emulsifiers.

The pH of a composition according to the invention will be orally
acceptable and typically in the range pH 5 to 9. |

Oral hygiene compositions according to the present invention may
be prepared by mixing the ingredients thereof in the reqmred proportions

35 and in any order that is convenient and thereafter and if necessary
adjusting the pH to the required value. _

Oral hygiene compositions according to the present invention are
of use in reducing or eliminating the stain normally asociated with the use
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of a cationic _anti-baéteﬁ-al agent. Accordingly,-'in a further aspect, the

present invention provides for an oral hygiene composition as hereinbefore
defined for use in therapy, in partlcular anti-plaque, anti-caries, anti-
calculus and/or periodontal (including anti-gingivitis) therapy. The
pre_sent invention also provides for the use of polyvinyl py.g:_g];dpne gnd a
cationic anti-bacterial agent in the manufacture of an oral hygiéne
composition for use in oral hygiene. . T

In oral hygiene compositions accordmg to the present invention,
the cationic antibacterial agent and the polyvinyl pyrrolidone anti-stain
agent will normally be incorporated together in a siné‘lg oral hygiene
composition. The cationic antibacterial agent and the polyvinyl
pyrrolidone anti-stain agent may however be also provided in separate
oral hygiene compositions which may be used separately, simultaneously
or sequentially. Accordingly, in a further aspect, the present invention
prm}ides an oral hygiene kit comprising as a first item an oral hygiene
composition comprising an anti-stain effective amount of polyvinyl
pyrrolidone and an orally acceptable excipient or carrier and, as a
separate second item, an oral hygiene composition comprising a
bacteriostatic effective amount of a cationic antibacterial agent and an
orally acceptable excipient or carrier. It will be appreciated that in such
an oral hygiene kit, the two oral hygiene compositions may be of the same

or different character. Thus, for instance, the cationic antibacterial agent

may be provided in a dentifrice whilst polyvinylpyrrolidone is provided in
a mouthwash or gargle or vice versa. Alternatively both may be provided
as, for example, a dentifrice, mouthwash or gargle. .

In a further aspect, the present application further provides an
oral hygiene composition comprising an antistain effective amount of
polyvinyl pyrrolidone and an orally acceptable excipient or carrier.

The invention will now be illustrated by reference to the following
examples.

Example 1 - Efficacy of PVP in a stain model - The efficacy of
polyvinylpyrrolidone (PVP) in preventing the formation of stain associated
with the use of chlorhexidine was evaluated in vitro in a model system
which consisted of exposing a bovine incisor to a tea solution and then
treating this with chlorhexidine in the absence or presence of
polyvinylpyrrolidone.

. A bovine incisor was mounted in an acrylic block and cleaned on

~
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i s al ready used in sone toothpastes at conparatively {owlevels (typ1 cal I y

about - %V

. addition,

| {ﬁﬁafm auxi | i ary t hi ckeni ng agent and foam enhamcnbgloosqo

S been previously reported that PVP nay be

- hygi ene corrp05|t|ons for the prevention_of 'stains associated with the use
of chl orophyl |- in such conpositions (GB’ ?’39 936, Col gat e--Pal nol i ve Co) -and
al so in t he therexpasedtoathaurfacel Thsacaloun lofi thisdingisoo was measurel ufinga -

tooth surfaggsoinathdidl (MRMECREIE) oUsIBbENE a'??fsrehg@)ﬁgure ‘The incisor
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was then rinsed with distilled water for 1 mm and incubated in pooled
filtered human saliva for 2 hour at 37°C to mduce pelhcle formatlon
After further rinsing for 1 min with dlst!lled water, the incisor was .
immersed for 2 min in a solution containing chlorhendme dxgluoonate (1%
in 0.1M sodium acetate, pH 5. 6), after Whlch the i incisor was rinsed with
distilled water (1 minute) and then immersed in cold tea for 3hr. The
incisor was then rinsed with distilled water for 1 min, , immersed in pooled
filtered human saliva for 1 hr at 37°C, rinsed with damlled waber for 1
min, subjected to a 2 min application of chlorhexidine (1%)’ rinsed with
distilled water for 1 min and then immersed in cold tea overnight. The
procedure was repeated daily for 7 days. At the end of the 7 days, the
colour of the tooth was determined using the chromameter. The degree of
colour change was calculated using the formula
. E* ab = V[AL2 + A a2 + Ab?]

in which E* ab is colour difference

L is degree of black/white colour

- ais degree of green/red colour

b is degree of blue/yellow colour.
In each treatment group, 5 incisors were used.

The procedure was then repeated, but using a solutlon contaxmng
chlorhexidine (1%) and PVP (av. mol. wt. 40, 000 at 5, 10, 15 and 20%)
instead of chlorhexidine alone. In addition, a control was run in which the
molar was treated with neither chlorhexidine or PVP. The results are
presented graphically as Figure 1. The solutions comprising 15 and 20%
concentrations of PVP were found to be totally effective in reducing the
formation of the CHX/tea stain. There was also a trend towards
efectiveness at lower levels of PVP.

In a second set of experiments, solutions containing chlorhexidine
digluconate (1%) and various amounts of PVP (M W 30000 - 10, 15 and
20%;and M W 40000 - 20%) in sodium acetate (0.1M) at pH 5.6 were
tested as above. The results are presented graphically as Figure 2. The
treatment of bovine enamel with PVP (20%, MW = 40,000; 15%, MW =
30,000; 20%, MW = 30,000) was found to result in significantly less stain
formation than treatment with chlorhexidine alone. The reduction in

.stain using PVP (10%, MW = 30,000) was not however s1gmﬁcantly

significant. -
S— ,
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Accor di ngly, the present invention provides a nouthwash conposition .
conpri si YOD3La68er i ostatic ef fective anmount of chlorhexi di nePCIMGBO3/00390| y
aCCept able acid addition salt thereof, an anti-stain effective  anmount of

* pol yvinyl pyrrolidone, a non-ionic, cati-efc or anphoteric surfactant and

~an orally acespimilie #2TheSkiRct %f%b@'ﬁﬁgllﬂrrmhdone BRERY! M féﬁﬁfn’%' done

- for use in the présent .invent)on s an average- fabacterial el ght
in the rangeaSWQ@@Q@‘%@"%WGSGW&WC’WS Hewsange 5,000 to 50, 000.

Pol yvi nyl pyrroli dguatishi eb chRtReRd2h89P%) were tested in the presence and
absence of PVP (10%, molecular weights of 10,000, 30,000 and 40,000) for
5 microbiological activity using S. sanguis as the test orgamsm. Polyvinyl
| pyrrolidone alone was found to have no antibacterial activity. PVP (10%
solution, Mol wt. 30,000 and 40,000) had no significant effect on the
activity of the chlorhexidine whilst PVP(10% solution, mol wt 10,000)
reduced activity by 12% (significance p=0.019). 7
10 When the assessment was extended to higher ji'_zx;:,ncem‘.rat:ions of
PVP, PVP (15 and 20%, mol wt 30,000 and 40,000) Wwas fouri to have a
significant effect on the activity of chlorhexidine against the test organism
S.sanguis. PVP (mol wt 30,000) (15% and 20%) reduced activity by 20%
- and 28% respectively. PVP (mol wt 40,000) (15 and 20%) reduced activity
15 by 38% and 32% respectively. Against the test organism B. ureolyticus,
PVP (15 and 20%)mol wt 30,000) significantly reduced activity by 26 and
20% respectively. PVP (mol wt 40000) significantly reduced activity by
14% when tested at 20% but not at 15%.

Example 8 - toothpaste

Glycerine - 8.0%
Hydrokypropyl_ methylcellulose2 o 3.40
Polyvinyl pyrrolidoneP ' 20.00
Chlorhexidine digluconate (20%) 5.30
Sodium saccharin . - 0.10
SilicaC - - 16.00
Polyoxyethylene-polyoxypropylene block 2.00
copolyme.rd

Sodium fluoride : . 0.22
Talin : ' 0.02
Flavour 1.00
Deionised water ' qs

20

2 Methocel K15M premium and Methocel K100LV premium in ratio 1:4.
b average molecular weight 30, 000

€ RP93 from Rhone-Poulenc
d Pluronic F108 (BASF-Wyandolte).
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nol ecul ar ‘wei ghts of 10, 000, 30, 000 and 40, 000 aré available fromSi grra .
Chem c \F Corporatlon and Si gma Chenical Co. respecgtiyv

Pol yvi nypqéﬂ idone is suitably present in at |east 1% 5’@‘(§P§M°939°
between 2 and 30% nore preferably bet vveen 5 and 25% and advant ageously

bet ween 10 and 25%Thip Sheet; sBeénR on. - Suitably, the
chl or hexi di (Hadmssal t} esent | n from 0 005 to 10% pr ef eabl y
0.01to _5% nor e pref

i 0

( 2% by wei- ght of t he m)ut hvvash
conposi t L
' 1 An oral hygiene composition 'coniprising a bacteriostatic' effective
amount of a cationic. anti-bacterial agent, an anti-stain eﬁ'eetxve amount of
5  an anti-staining agent and-an orally acceptable carrier or exapxeut
characterised in that the antx-stmmng agent is polyvmyl pyrrohdone

2. An oral hygiene composition as claimed in claim 1 'in which polyvinyl
pyrrolidone has an average molecular weight in the nange 5,000 to
10 100,000. : . o S

3. An oral hygiene composition as claimed in claim 1 or 2 in which
polyvinyl pyrrolidone has an average molecular weight in the range 5,000
to 50,000. '
15 . . .
4. An oral hygiene composition as claimed in any one of claims 1 to 3 in
_ which polyvinyl pyrrohdone is present in from at least 1% by weight of the
- composition.

20 5. An oral hygiene composition as claimed in any one of claims 1 to 4 in
which polyvinyl pyrrolidone is present in from 2 to 30% by welght of the
composition.

6. An oral hygiene composition as claimed in any one of claims 1 6 5 in
25 which polyvinyl pyrrolidone is present in from 5 to 25% by weight of the
composition. '

7. An oral hygiene composition as claimed in any one of claims 1 to 6 in
which polyvinyl pyrrohdone is present in from 10 to 25% by weight of the
30 composition.

8. An oral hygiene composition as claimed in any one of claims 1 to 7 in
which the cationic antibacterial agent is a polybiguanide, a quaternary
~ ammonium compound, a pyridinium compound, a bis-pyridinamine
35 compound, a pyrimidine cornpound, an amidine compound or an orally
acceptable acid addition salt thereof. '

9. An oral hygiene composition as claimed in claim 8 in which the cationic

A s ]




.. Suitable such sal tS of Tﬁbbﬁééﬂﬂ&sdeaﬂ? pdide those which have a solubility .
at 20[err]C g{, g i ngt | ncl ude the digluconate, q:élq(;lm'gmmgo_ :
di.acetat e, ? % 8 di hydrochl oride, dilactate,
dinitrate, suI phat e, and these he'di gl uconat e, di acetate and

di hydrochl oride are_ favoured. Mout hwas]h corrp05|t|ons of the present
i nvention nmay al &t ayag@hmselemedcfmm chierhexiding galexidiney ogtaniding

Suitable ionic f |hé%ﬁ1&ﬁxec Hakahiidige 6F EBQH'BQ§ dcﬂéﬁﬂaﬂ’e atidraddition g4t thereof |
fluoride salts suc

an oraily acceptable cetyltrimethylammonium salt, an orally acceptable
benzalkonium chloride salt, an orally acceptable benzethonium salt or an

5 orally acceptable cetyl pyridinium salt. RELF , .

S"

10. An oral hygiene composition as claimed in claim 9 in which the
cationic antibacterial agent is chlorhexidine or an orally acceptable acid
addition salt thereof or an orally acceptable cetﬂ.pyridinium salt.

10 : _ . o J
11. An oral hygiene composition as claimed in any one of claims 1 to 10
further compﬁsing an ionic fluorine-containing compound.

12. An oral hygiene composition as claimed in any one of claims 1 to 11
15 which is a mouthwash.

13. An oral hygiene composition as claimed in any one of claims 1 to 11
which is a dentrifice in which the surfactant, thickening agent and

abrasive are selected for compatabxhty with the cationic anti-bacterial
20 agent.

14. An oral hygiene composition as claimed in claims 13 in which the
dentifrice comprises a non-ionic, cationic or amphoteric surfactant, or a '
mixture thereof; a non-ionic thicnening agent and an abrasive which is

25 either an essentially insoluble compound and substantially devoid of
water soluble anionic impurities or a Sparingly soluble compound used in

conjunction with an agent to suppress anion formation, or a mixture
thereof.

30 15. An oral hygiene composition as defined in claim14 in which the
surfactant comprises a non-ionic surfactant.

16. An oral hygiene composition as claimed in claim 14 or 15 in which the
- abrasive is a low-anion silica abrasive.
35 '

'17. An oral hygiene composition as claimed in claim 16 in which the silica
abrasive comprises less than 0.5% by weight of sodium sulphate.

A




amine fluorides and alkali netal fluoride salts, for exanple sodium ' .‘.' .

fluorid 61%5} alts such as al kali netal_

monof | Ug‘rv ophios %t L“Hmm“n“ﬂmnﬁ | e sodi um monof | uorophosﬁﬁ%(ﬁ@”‘@l???‘hbl y
the ionic quorlne eontaiyi Mg donpound i s_incorporated into the conposition

to prow de between 100 and 3000ppm - pref'é?abl y. bet ween 500" and 2000ppm of ’
fl uoride iont8. An oral hygiene composition as deﬁned in any one of the precedmg .

claims for use in therapy

| 19. A method of treatmg plaque, canes, calculus, gingivitis: and/or
5 penodontal disease with a cationic antl-bactenal agent with ;educed .
staining which method comprises treating the patient in need tft,ereof with

an effective amount of a composition as defined in.any one of claims 1 to
18. S |

10 20. The use of polyvmyl pyrrolidone and a catxomoncaantl-bactenal agent

in the manufacture of a composition for use in oral’ hyglene' with reduced
staining.

21. An oral hygiene kit comprising as a first item an oral hygiene

15 composition comprising an anti-stain effective amount of polyvinyl
pyrrolidone and an orally acceptable carrier or excipient and, as a
separate second item, an oral hygiene composition comprising a
bacteriostatic effective amount of a cationic antibacterial agent and an
orally acceptable carrier or excipient.

20 - _
22. An oral hygiene kit as claimed in claim 21 for use in therapy.

23. A method of reducing or eliminating the stain associated with the use
of a cationic anti-bacterial agent in oral hygiene which method comprises
25 administering to a patient in need thereof an oral hygiene composition
comprising an anti-stain effective amount of polyvinyl pyrrolidone
separately, simultaneously or sequentially with an oral hygiene
composition comprising a bacteriostatic effective amount of a cationic anti-
bacterial agent.
24. The use of polyvinyl pyrrolidone in the manufacture of an oral
hygiene composition for use, separately, simultaneously or sequentially,
with an oral hygiene composition comprising a bacteriostatic effective
amount of a cationic anti-bacterial agent, to reduce or eliminate the stain
35 associated with the use of an oral hygiene composition comprising a
cationic anti-bacterial agent. '

25. A process for preparing an oral hygiene composition as defined in any

|| THIS SHEET HAS BEEN
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one of claims 1 to 17 which process comprises admixing the ingredients in
the appropriate amounts in any order that is convenient and, if necessary,
adjusting the pH to the final requ.ired value.

5 26. A dentifrice substantially as hereinbefore defined with reference to
example 3
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Thus, anjonic surfactants and anionic thickening agents shoul d preferably
be rej ectWd 93716681our of non-anioni c counterparts such as NoNpef/ER93/00390
cationic or anphoteric surfactants and noni oni c thickeni ng agents. .
Sui t abl e conmpositions conprising chlorhexidine-are described in EP 0 364
245- A2, EP 0 368 130-A2 and EP 0 422 803- A2. .~ Suitable nonionic
surfactants include, far exanple, polyethoxylated sor biThis|ShestiHzisBeeh Replaced
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COMPOSITIONS

The present invention relates to oral hygiene compositions
comprising a cationic anti-bacterial agent and an anti-staining agent, for
use in treating or preventing dental plaque, caries, or periodontal diseases
of the oral cavity in humans or lower animals with reduced staining of
teeth.

Cationic antibacterial agents such as chlorhexidine have long been
recognised as useful therapeutic agents for treating plaque, caries and
peridontal diseases due not only to their intrinsic in vitro antibacterial
activity against strains implicated in the formation of plaque but also
because of their substantivity to oral tissue. They are thus adsorbed onto
oral surfaces and gradually released over a period of time, to producea

" prolonged antibacterial effect and hence reduce or prevent the formation

of plaque over a period of time. It is believed that the deposition of plaque
onto the tooth surface is one of the first steps in the development of dental
caries and periodontal disease.

It is however also \;videly recognised that the use of cationic
antibacterial agents in oral hygiene, in particular chlorhexidine, is
accompanied by the formation of a cosmetically disfiguring brown stain on
the tooth surfaces. This is believed to arise from an interaction between
the cationic antibacterial agent and certain dietary components,
particularly those rich in tannins such as tea, coffee and red wine. Whilst
this problem may to some extent be alleviated by brushing of the teeth
with a toothpaste prior to use of the product containing the cationic
antibacterial agent, in many instances it is found necessary to resort to
professionally administered scaling and polishing to remove the stain.

In consequence there have been many suggestions in the patent

literature for chemical antistaining agents which maybe incorporated with

the cationic antibacterial agent or which may, in sonie mstances, be used

_instead separately, after the cationic antibacterial agent. Examples
include carboxylic acids (US 4 256 731), aminocarboxylate compounds (US:
4 080 441), phosphonoacetic acid (US 4 118 474), peroxydiphosphate salts _' |

(US 4 273 759) and, more recently, a polymer having certain pendant
polyalkylene oxide chains (GB 2 213 721-A).
We have now surprisingly found that the development of stain

-may be at least substantially mitigated if not eliminated by the use of

another polymeric material viz polyvinylpyrrolidone (PVP). This material

REPLACED
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eady dsedin some toothpastes at comparatively low levels (typxcally
about 0.1%) as an auxiliary thickening agent and foam enhancer. In
addition, it has been previously reported that PVP may be used in oral
hygiene compositions, for the prevention of stains associated with the use
of chlorophyll in such compositions (GB 739 936, Colgate-Palmolive Co)
and also in the removal of stains, in particular tobacco tar stains, from
tooth surfaces (GB 741 315, Colgate-Palmolive-Peet Co).

Accordingly, the present invention provides an oral hygiene
composition comprising a bacteriostatic effective amount of a cationic anti-
bacterial agent, an anti-stain effective amount of an anti-staining agent
and an orally acceptable carrier or excipient, characterised in that the
anti-staining agent is polyvinyl pyrrolidone.

Polyvinyl pyrrolidone for use in the present invention suitably has

-an average molecular weight in the range 5,000 to 100,000, preferably in

the range 5,000 to 50,000. Polyvinyl pyrrolidones which have average
molecular weights of 10,000, 30,000 and 40,000 are available from Sigma
Chemical Co., GAF Corporation and Sigma Chemical Co. respectively.
Polyvinyl pyrrolidone is suitably present in at least 1%, preferably
between 2 and 30%, more preferably between 5 and 25% , and
advantageously between 10 and 25% by weight of the compositiori.
Suitable cationic antibacterial agents for use in the present
invention and well known in the art and include polybiguanides, in
particular bis-biguanides such as chlorhexidine and alexidine; quaternary '
ammonium compounds such as cetyltrimethylammonium salts,
benzalkonium salts and benzethonium salts; pyridinium compounds such
as cetyl pyridinium salts, including cetyl pyridinium chloride; &is-
pyridinamine derivatives such as octenidine; pyrimidine derivatives such
as hexitidine; amidine derivatives such as hexamidihe; and where
appropriate and not already so indicated, orally acceptable acid addition
salts thereof. Suitably, the cationic anti-bacterial agent is present in from
0.005 to 10% prefeably 0.01 to 5%, more preferably 0.01 to 2%, by weight

_of the oral hygiene composition.

Preferably, the cationic antibacterial agent is an orally acceptable
cetyl pyridinium salt such as cetyl pyridinium chloride, or chlorhexidine
or an orally acceptable acid addition salt thereof, Suitable such salts of
chlorhexidine include those which have a solubility at 20°C of at least
0.005% wi/v and include the digluconate, diformate, diacetate,
dipropionate, dihydroiodide, dihydrochloride, dilactate, dinitrate,
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sulphate, and tartrate. Of these, the digluconate, diacetate and
dihydrochloride are favoured.

| Oral hygiene compositions of the present invention may also
usefully contain an ionic fluorine-containing compound. Suitable ionic
fluorine-containing compounds include, for instance, fluoride salts such as
amine fluorides and alkali metal fluoride salts, for example sodium |
fluoride, and monofluorophosphate salts such as alkali metal
monofluorophosphate salts, for example sodium monofluorophosphate.
Suitably the ionic fluorine-containing compound is incorporated into the
composition to provide between 100 and 3000ppm, preferably between 500
and 2000ppm of fluoride ions.

Oral hygiene compositions of the present invention maybe
provided in any of the presentations normally used for such products, for
instance, dentifrices including toothpastes and toothpowders, abrasive
and non-abrasive gels, mouthwashes, gargles, irrigating solutions,
mouthsprays and presentations for sucking or chewing by the user such as
gums, pastilles and lozenges. Components for the orally acceptable
carrier or excipient will be selected according to the particular type of
presentation involved.

It will be appreciated by those skilled in the art that in order to
ensure that the antibacterial efficacy of the cationic antibacterial-agent is
not substantially diminished, compatible components will be selected for

- inclusion in the orally acceptable carrier or excipient. Accordingly, the

skilled man will readily appreciate that where necessary anionic species
should be preferably avoided as such species may cause inactivation of the
cationic antibacterial agent by the formation of an insoluble precipitate

* therewith. Thus, anionic surfactants and anionic th.iékening agents should

preferably be rejected in favour of non-anionic counterparts such as
nonionic, cationic or amphoteric surfactants and nonionic thickening
agents. Similarly, abrasives capable of acting as a source of anions, either
because they are sparingly soluble or whilst being essentially insoluble
per se are contaminated with soluble impurities arising from, for instance,

" the manufacture thereof|, are preferably avoided in favour of compatible
~ abrasives.

Suitable combosii:ions comprising a cationic antibacterial agent

are described in EP 0 364 245-A2, EP 0 368 130-A2 and EP 0 422 803-A2.
Suitable nonionic surfactants include, for example, polyethoxylated

sorbitol esters, in particular polyethoxylated sorbitol monoesters, for
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may be presentundertthe trra gaame 'Tween by ICI; polycondensates of ethylene oxide
and propylene oxide (poloxamers), for instance the products marketed
under the trade name 'Pluronic’' by BASF-Wyandotte; condensates of
propylene glycol; polyethoxylated hydrogenated castor oil, for instance,
cremophors; and sorbitan fatty esters. '

Suitable amphoteric surfactants include, for example, long chain
imidazoline derivatives such as the product marketed under the trade
name ‘Miranol C2M' by Miranol; long chain alkyl betaines, such as the
product marketed under the tradename 'Empigen BB’ by Albright +
Wilson, and long chain alkyl amidoalkyl betaines, such as
cocamidopropylbetaine, and mixtures thereof.

Suitable cationic surfactants include the D,L-2-pyrrolidone-5-
carboxylic acid salt of ethyl-N-cocoyl-L-arginate, marketed under the
trade name CAE by Ajinomoto Co. Inc.

Advantageously, the surfactant is present in the range 0. 005 to
20%, preferably 0.1 to 10%, more preferably 0.1 to 5% by weight of the
dentifrice. -

Suitable nonionic thickening agents include, for example, (C 1-6)-
alkylcellulose ethers, for instance methylcellulose, hydroxy(C1-g)-
alkylcellulose ethers, for instance hydroxypropylcellulose, (Co-g)-alkylene
oxide modified (C1-g)-alkylcellulose ethers, for instance hydroxypropyl
methylcellulose, and mixtures thereof. Advantageously the nonionic

thickening agent is present in the range 0.01 to 30%, preferably 0.1 to
15%, more preferbly 1 to 5%, by weight of the composition.

Suitable sparingly soluble salts that may be used as an abrasive
include calcium carbonate, calcium phosphates, magnesium carbonate,
insoluble sodium metaphosphate, and suitable mixtures thereof. The

. agent to suppress anion formation typically comprises a water soluble salt
containing a cation which may be same as the cation ;f the abrasive and
which forms an essentially insoluble or sparingly soluble salt with the

.anion of the abrasive. Preferably the sparingly soluble salt used as an
abrasive is calcium carbonate, advantageously used in combination with
dicalcium phosphate, which also usefully buffers the pH of the
formulation. Suitable types of calcium carbonate include both natural and

- synthetic chalks. The agent to suppress anion formation may be an
alkaline earth metal salt, for instance calcium chloride. The agentis -

. preferably present in from 0.0001 to 1%, more preferably 0.005 to 0.1% by
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from5 to 70% preferably 5 to 30% nore preferably 10 '
the dentifrice. O her materials nay be added tolthe
required, for instance sweetening agents, flavouring ag¢nts,
whi t eni ng agents, preservatives and enul sifiers.
conposi tion accord| ng to the .invention w rP~be orall y a cept abl e and

typically in Weeghtamfgéxemérﬂ‘.lﬁ-ihe&) Mout hwash conp

to the present invei,,qQrMBYssentially insoluble compound' as used herein refers to
a compound which is intrinsically insoluble in aqueous solution and
includes those compounds which are listed as being ‘insoluble’ in cold
water in the 'Handbook of Chemistry and Physics', 48th Edition, Chemical
Rubber Company, Section B, Physical Constants of Inorganic Compounds.
Furthermore, such compounds when used as an abrasive shall contain
little if any contaminating anionic impurities. Preferably the insoluble
abrasive compound should contains less than 1%, preferably less than
0.5%, and more preferably less than 0.25% of anionic impurities, based on
the weight of the abrasive. Suitable essentially insoluble compounds for
use as abrasives include, for example, silica, zinc orthophosphate, plastics
particles, alumina, hydrated alumina, and calcium pyrophosphate or
mixtures thereof.

Preferably, the abrasive is silica. Suitable silicas include natural
amorphous silica, for instance diatomaceous earth; and synthetic
amorphous silicas, for instance a precipitated silica, or a silica gel, such as
a silica xerogel; or mixtures thereof. The preferred synthetic amorphous
silicas are those with a low-level of water soluble anionic impurities
(hereinafter referred to as "low-anion silica").” These are obtainable from
manufacturing process which are carefully controlled so that the level of
anion impurities, particularly sulphate and silicate from sodium sulphate
and sodium silicate, respectively, is kept to a minimum. Alternatively, or

 in addition, the level of anion impurities may be reduced to the required
level by careful washing of the initially produced silica with, for instance,
deionised or distilled water. Suitable low-anion silicas contain less than
0.5%, preferably less than 0.25%, more preferably less than 0.1% by
weight of water soluble impurities such as sodium sulphate and/or sodium
silicate. Examples of such low-anion silicas are described in EP A 0 315
503 (to Rhone-Poulenc). Suitable silica xerogels are described in US 3 538
230. Preferred precipitated silicas include the grade RP93 available from
Rhone-Poulenc and those marketed under the trade name 'SIDENT" by
Degussa, for instance, SIDENT 9 silica. Preferred silica xerogels are those
marketed under the trade name ‘SYLOBLANC' by W.R. Grace
Corporation, Davison Chemical Division. Suitable grades of precipitated
silica have BET surface areas in the range 20 to 300, preferably 20 to 100
m2/g and median agglomerate sizes in the range 2 to 50, preferably 5 to 30
K. Suitable forms of diatomaceous earth include those marketed under
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be prepared by m xing the ingredients thereof in the requirgd proportlons
and in any order that is convenient and thereafter and if ndcdssaifyDEC
adjusting the pHto the required val ue. Mout hwash conpgsi ti
according to the present invention are of use in reducing or{ elimnating
the stain normally asociated with the use - a chl orhexi di nel_Accardingly,

conposi 11 on acty Z‘?%‘i‘%ggga CRIRR by T6RHL MR HIR PRt CofpSUNON RS .
anti - pl aque, d4REtancs Nperiane Swpesflassy or

The abrasive is advantageously present in the range 1 to 80%,
preferably 5 to 70%, more preferably 5 to60% by weight of the dentifrice.

It will be appreciated that each of the thickening agent, the
surfactant and abrasive should be, at the level employed in the dentifrice,
compatible with the cationic antibacterial agent; that is, each will not
substantially reduce the availability of the cationic antibacterial agent, for -
instance, by more than 30%, preferably more than 20%. This may be
confirmed by, for instance, determining the biological activity of the
formulation, by conventional microbiological assay using, for instance, M.,
luteus as the assay organism in a standard agar diffusion method, in the
presence and absence of each of the aforementioned thickening agent,
surfactant and abrasive. -

Mouthwashes according to the present invention will preferably
comprise as components of the carrier a surfactant and a humectant in an
aqueous or an aqueous/ethanol solution. Gels according to the present
invention will preferably comprise as components of the carrier a

- surfactant, humectant, thickening agent and optionally water. Dentifrices
according to the present invention will preferably comprise as components
of the carrier a surfactant, humectant, thickening agent, abrasive and if
necessary, water.

Suitable humectants for use in compositions of the invention

" include for instance glycerine, sorbitol, propylene glycol or polyethylene
glycol, or mixtures thereof. The humectant may be present in the range
from 5 to 70%, preferably 5 to 30%, more preferably 10 to 30% by welght
of the dentifrice.

Other materials may be added to the compositions if required, for
instance sweetening agents, flavouring agents, colouring and whitening
agents, preservatives and emulsifiers. ’

The pH of a composition according to the invention wﬂl be orally

. acceptable and typically in the range pH 5 to 9. |

Oral hygiene compositions according to the present invention may
be prepared by mixing the ingredients thereof in the required proportions
and in any order that is convenient and thereafter and if necessary
adjusting the pH to the required value.

~ Oral hygiene compositions according to the present invention are
of use in reducing or eliminating the stain normally asociated with the use
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defined for use in therapy, in particular anti-plaque, anti-caries, anti-
calculus and/or periodontal (including anti-gingivitis) therapy. The
present invention also provides for the use of polyvinyl pyrrolidone and a
cationic anti-bacterial agent in the manufacture of an oral hygiene
composition for use in oral hygiene.

In oral hygiene compositions according to the present invention,
the cationic antibacterial agent and the polyvinyl pyrrolidone anti-stain
agent will normally be incorporated together in a single oral hygiene
composition. The cationic antibacterial agent and the polyvinyl
pyrrolidone anti-stain agent may however be also provided in separate
oral hygiene compositions which may be used separately, simultaneously
or sequentially. Accordingly, in a further aspect, the present invention
prox}ides an oral hygiene kit comprising as a first item an oral hygiene
composition comprising an anti-stain effective amount of polyvinyl
pyrrolidone and an orally acceptable excipient or carrier and, as a
separate second item, an oral hygiene composition comprising a
bacteriostatic effective amount of a cationic antibacterial agent and an
orally acceptable excipient or carrier. It will be appreciated that in such
an oral hygiene kit, the two oral hygiene compositions may be of the same
or different character. Thus, for instance, the cationic antibacterial agent
may be provided in a dentifrice whilst polyviﬂylpynoﬁdone is provided in
a mouthwash or gargle or vice versa. Alternatively both may be provided
as, for example, a dentifrice, mouthwash or gargle.

In a further aspect, the present application further provides an
oral hygiene composition comprising an antistain effective amount of
polyvinyl pyrrolidone and an orally acceptable excipient or carrier.

The invention will now be illustrated by reference to the following
examples. | !

Example 1 - Efficacy of PVP in a stain model - The efficacy of
polyvinylpyrrolidone (PVP) in preventing the formation of stain associated
with the use of chlorhexidine was evaluated in vitro in a model system
which consisted of exposing a bovine incisor to a tea solution and then
treating this with chlorhexidine in the absence or presence of

polyvinylpyrrolidone.
. A bovine incisor was mounted in an acrylic block and cleaned on
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effective amugle gipocslgld ) gﬂ)x( "51% 3%e °'THe co (I;l%.l' Lf" t1d§ (iggisor was measured using a

.chromameter (Minolta CR200) to establish a baseline figure. The incisor
was then rinsed with distilled water for 1 min and incubated in pooled
filtered human saliva for 2 hour at 37°C, to induce pellicle formation.
After further rinsing for 1 min with distilled water, the incisor was
immersed for 2 min in a solution containing chlorhexidine digluconate (1%
in 0.1M sodium acetate, pH 5.6), after which the incisor was rinsed with
distilled water (1 minute) and then immersed in cold tea for 3 hr. The
incisor was then rinsed with distilled water for 1 min, immersed in pooled
filtered human saliva for 1 hr at 37°C, rinsed with distilled water for 1
min, subjected to a 2 min application of chlorhexidine (1%), rinsed with
distilled water for 1 min and then immersed in cold tea overnight. The
procedure was repeated daily for 7 days. At the end of the 7 days, the
colour of the tooth was determined using the chromameter. The degree of
colour change was calculated using the formula:
| E* ab = V[ALZ + A a2 + Ab2]
* in which E* ab is colour difference
L is degree of black/white colour
a is degree of green/red colour
b is degree of blue/yellow colour.
In each treatment group, 5 incisors were used.

The procedure was then repeated, but using a solution containing
chlorhexidine (1%) and PVP (av. mol. wt. 40,000, at 5, 10, 15 and 20%)
instead of chlorhexidine alone. In addition, a control was run in which the '

‘molar was treated with neither chlorhexidine or PVP. The results are
presented graphically as Figure 1. The solutions comprising 15 and 20%
concentrations of PVP were found to be totally effective in reducing the
formation of the CHX/tea stain. There was also a trend towards
efectiveness at lower levels of PVP. .

In a second set of experiments, solutions containing chlorhexidine
digluconate (1%) and various amounts of PVP (M W 30000 - 10, 15 and

" . 20%;and M W 40000 - 20%) in sodium acetate (0.1M) at pH 5.6 were

tested as above. The results are presented graphically as Figure 2. The
treatment of bovine enamel with PVP (20%, MW = 40,000; 15%, MW =
30,000; 20%, MW = 30,000) was found to result in significantly less stain
formation than treatment with chlorhexidine alone. The reduction in

.stain using PVP (10%, MW = 30,000) was not however mgmﬁcantly
51gmﬁcant
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-5- acid addition salt thereof and an orally acceptabl e excilpi ent or

carrier
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Example 2 - The impact of polyvinylpyrrolidone on the antibacterial
activity of chlorhexidine was evaluated xs follows:
| Solutions of chiorhexidine (1%) were tested in the presence and
absence of PVP (10%, molecular weights of 10,000, 30,000 and 40,000) for
microbiological activity using S. sanguis as the test organism. Polyvinyl
pyrrolidone alone was found to have no antibacterial activity. PVP (10%
solution, Mol wt. 30,000 and 40,000) had no significant effect on the
activity of the chlorhexidine whilst PVP(10% solution, mol wt 10,000)
reduced activity by 12% (significance p=0.019).

When the assessment was extended to higher concentrations of
PVP, PVP (15 and 20%, mol wt 30,000 and 40,000) was found to have a

" significant effect on the activity of chlorhexidine against the test organism

S.sanguis. PVP (mol wt 30,000) (15% and 20%) reduced activity by 20%
and 28% respectively. PVP (mol wt 40,000) (15 and 20%) reduced activity
by 38% and 32% respectively. Against the test organism B. ureolyticus,
PVP (15 and 20%)mol wt 30,000) significantly reduced activity by 26 and
20% respectively. PVP (mol wt 40000) significantly reduced activity by
14% when tested at 20% but not at 15%.

Example 3 - toothpaste

Glycerine - 8.0% -
Hydroi:ypropyl methylcellulose2 3.40
Polyvinyl pyrrolidoneb ' 20.00
Chlorhexidine digluconate (20%) 5.30
Sodium saccharin . : - 0.10
SilicaC 16.00
Polyoxyethylene-polyoxypropylene block 2.00
copolymerd

Sodium fluoride 0.22
Talin 0.02
Flavour * 1.00
Deionised water + Qs

a Methocel K15M premium and Methocel K100LV premium in ratio 1:4.
b average molecular weight 30,000

C RP93 from Rhone-Poulenc

d Pluronic F108 (BASF-Wyandolte).
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wherein said conpositions further conprise a non-ionic, cationic or

anphoceric surfact a heet Has BedhRepRg&nt i on wi | | now 7t
reference to the fol ﬁ‘aﬁhﬁmm }m‘ Exanple 1 - Effi ag&@iﬁgﬂﬁiﬂﬁw

stain nodel - The effi yl pyrrolidone (PVR) |{in preventing|the
formation of stain ass e usel®f chl or hexildiine? nepEEIRdal edl
invitroin adRdgls system AU .

1. An oral hygiene composition comprising a bacteriostatic effective
amount of a cationic anti-bacterial agent, an anti-stain effective amount of
an anti-staining agent and an orally acceptable carrier or excipient
characterised in that the anti-staining agent is polyvinyl pyrrolidone.

2. An oral hygiene composition as claimed in claim 1 in which polyvinyl
pyrrolidone has an average molecular weight in the ra.nge 5,000 to
100,000.

3. An oral hygiene composition as claimed in claim 1 or 2 in which
. polyvinyl pyrrolidone has an average molecular weight in the range 5,000
to 50,000.

4. An oral hygiene composition as claimed in any one of claims 1 to 3 in
~ which polyvinyl pyrrolidone is present in from at least 1% by weight of the
composition.

5. An oral hygiene composition as claimed in any one of claims 1 to 4 in
which polyvinyl pyrrolidone is present in from 2 to 30% by weight of the
composition.

6. An oral hygiene composition as cla.imed.in any one of claims 1 to 5 in
which polyvinyl pyrrohdone is present in from 5 to 25% by weight of the
composition.

7. An oral hygiene composition as claimed in any one of claims 1 to 6 in
which polyvinyl pyrrohdone is present in from 10 to 25% by weight of the
composition.

8. An oral hygiene composition as claimed in any one of claims 1 to 7 in
which the cationic antibacterial agent is a polybiguanide, a quaternary
ammonium compound, a pyndlmum compound, a dbis-pyridinamine
compound, a pyrimidine compound an amidine compou.nd or an orally
acceptable acid addition salt thereof. '

9. An oral hygiene composition as claimed in claim 8 in which the cationic

e ———
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whi ch consi sted of exp05|ng a bovine incisor to a tea sol utipn
treating this w tg "lﬁ“l“‘““tﬂl‘lﬁm the absence or presence pf
pol yvi nyl pyrrolid rm i ne incisor was nounted i

bl ock and cl eaned oh t‘het' ex os?ed ooth surface. The col our of

this incisor

[N

was neasured using a chronmaneter (M nol ta &?200) to establish

Lo
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figure. The i antihactevial agent is selectedi fromdibd o7t dxidines abexifinie, beteridinme
i ncubated in @i%?ﬁﬁémfé HekaARIHEBP ahAraliy dRbptabl® YeiPhdditidH bdfe thbfedNduCe

pellicle formati

an orally acceptable cetyltrimethylammonium salt, an orally acceptable
benzalkonium chloride salt, an orally acceptable benzethonium salt or an
orally acceptable cetyl pyridinium salt.

10. An oral hygiene composition as claimed in claim 9 in which the
cationic antibacterial agent is chlorhexidine or an orally acceptable acid
addition salt thereof or an orally acceptable cetyl pyridinium salt.

11. An oral hygiene composition as claimed in any one of claims 1 to 10
further comprising an ionic fluorine-containing compound.

12. An oral hygiene composition as claimed in any one of claims 1 to 11
which is a mouthwash.

13. An oral hygiene composition as claimed in any one of claims 1 to 11

which is a dentrifice in which the surfactant, thickening agent and

abrasive are selected for compatablhty with the cationic anti-bacterial
.agent.

14. An oral hygiene composition as claimed in claims 13 in which the
dentifrice comprises a non-ionic, cationic or amphoteric surfactant, or a
mixture thereof; a non-ionic thicnening agent and an abrasive which is -

. - either an essentially insoluble compound and substantially devoid of

water soluble anionic impurities or a sparingly soluble compound used in
conjunction with an agent to suppress anion formation, or a mixture
thereof.

15. An oral hygiene composition as defined in claim14'in which the
surfactant comprises a non-ionic surfactant.

' 16. An oral hygiene composition as claimed in claim 14 or 15 in which the
abrasive is a low-anion silica abrasive.

17. An oral hygiene composxtlon as claimed in claim 16 in which the silica
abrasive comprises less than 0.5% by weight of sodium sulphate
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After, further rinsing for 1 mn W|th distilled water, the inki §or was

i mersed for 2 mnig lagesht ai ni ng chl or hexi di ne di gl | @g
in 0.1Msod|umace l“ l after whi ch the incisor wasir Wh
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distilled water (1 enlmTersedln cold tea for{3%4
i ncisor was then rinsed with distilled watger for 1 mn, inmegsed |n pooled

H

filtered human saliva for 1 hr at 37[err] rinsed vmth distilled water for
1 nin, subjectS®dAnwmral hygneneammpoatm@ras)deﬁmtbm@wmrxeeof(ti%precﬁdgm Wi th

distilled Wat&&rﬁ@?orluéa{hﬁ‘ﬂ&éﬂ}‘?” i mersed in cold tea overnight. The

19. A method of treating plaque, caries, calculus, gingivitis and/or
periodontal disease with a cationic anti-bacterial agent with reduced
staining which method comprises treating the patient in need thereof with
an effective amount of a composition as defined in any one of claims 1 to
18.

20. The use of polyvinyl pyrrolidone and a cationionc anti-bacterial agent
in the manufacture of a composition for use in oral hygiene with reduced
staining.

21. An oral hygiene kit comprising as a first item an oral hygiene
composition comprising an anti-stain effective amount of polyvinyl
pyrrolidone and an orally acceptable carrier or excipient and, as a
separate second item, an oral hygiene composition comprising a
bacteriostatic effective amount of a cationic antibacterial agent and an
orally acceptable carrier or excipient.

22. An oral hygiene kit as claimed in claim 21. for use in therapy.

23. A method of reducing or eliminating the stain associated with the use
of a cationic anti-bacterial agent in oral hygiene which method comprises
administering to a patient in need thereof an oral hygiene composition
comprising an anti-stain effective amount of polyvinyl pyrrolidone
separately, simultaneously or sequentially with an oral hygiene
composition comprising a bacteriostatic effective amount of a cationic anti-
bacterial agent. . .

24. The use of polyvinyl pyrrolidone in the manufacture of an oral )
hygiene composition for use, separately, simultaneously or sequentially, |
with an oral hygiene composition comprising a bacteriostatic effective
‘amount of a cationic anti-bacterial agent, to reduce or eliminate the stain
associated with the use of an oral hyglene composition comprising a
cationic anti-bacterial agent.

25. A process for preparing an oral hygiene composition as defined in any
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procedure was repeated daily for 7 days. At the end of the da QEEE 7
col our of the tooth was determ ned using the chromaneter. The d@ (510?99 '
col our change was cal cul ated using the formul a: E* ap PAfll
[err][[err]L[err] +[err] a[err] + [err]blensl] in which E* ab is col our
di fference . b}gz cﬁ,g;‘ee of bl ack/white col our lu - —
ais degree of °%¢afrlaims L (which process compriges 3dmixing the ingredients|ipw
col our . : the appropriate amounts in any order that is convenient and, if necessary,
‘adjusting the_pH to the final required value. '

26. A dentifrice substantially as hereinbefore defined with reference to
example 3.
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presented graphically as Figure 1. The sol utions conprising 15 and 20%
concentrations of PVP were found to be totally effective
formation of the CHX/tea stain. There was also a trend t
at lower |evels of PVP. In a second set of experi
cont ai ni ng chl or hexi di ne di gluconate (1% and various a
30000 - 10, 15 and 20% and M W 40000 - 2% in sodium ac
5.6 were tested as above. The results are presented graph}c

2 The COMPOSITIONS

s, sol utions

zz%m at

vV—as Flgure

ABSTRACT
Oral hygiene compositions are described which compﬁses cationic
antitibacterial
agent and polyvinyl pyrrolidone, to counter the staining associated with use of a cationic

anti-bacterial agent.

~ NO FIGURE SUGGESTED.
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treatment of bovine enamel_with- PVP—( 20% MWV = 40 RRPOACEMENT SWEET=|30, 00Q

20% MW = 30, 000) wasfoundto F I'n signififc ni{formation
than treatnent w THs ne The redu |3r]tb€ s,{gaj;,n udi ng PVP
(X0% MW= 30, 000) nificantly] sy grti ¥ NG Hxdnmple 2 -
The inpact of polyvi e antibapterial activi af

chi or hexi giaemyas eval uat ed as foI I ovvs : 0(6\2-354’3{'

1. A dentifrice composition comprising a bacteriostatic effective amount of
a cationic anti-bacterial agent, an anti-stain effective amount of an anti-
staining agent and an orally acceptable carrier or excipient in which the
composition is a dentrifice in which the surfactant, thickening agent and
abrasive are selected for compatability with the cationic anti-bacterial
agent;

characterised in that the anti-staining agent is polyvinyl pyrrolidone
which is present in from at least 1% by weight of the composition;

and excluding dentifrices comprising benzalkonium chloride.

2. A dentifrice as claimed in claim 1 which comprises a non-ionic, cationic
or amphoteric surfactant, or a mixture thereof; a non-ionic thickening
agent and an abrasive which is cither an essentially insoluble compound
and substantially devoid of water soluble anionic impurities or a sparingly
soluble compound used in conjunction with an agent to suppreSa anion
formation, or a mixture thereof.

3. A dentifrice as claimed in claim 1 or 2 in which the surfactant
comprises a non-ioni¢ surfactant.

4. A dentifrice as claimed in any one of claims 1 te 3 in which the
abrasive is a low-anion silica abrasive.

5. A dentifrice as claimed in claim 4 in which the silica abrasive
comprises less than 0.5% by weight of sodium sulphate.

~— 6. A mouthwash composition comprising 4 bacteriostatic effective amount
of a cationic anti-bacterial agent, an anti-stain effective amount of an
anti-staining agent and an orally acceptable carrier or excipient
characterised in that the anti-staining agent is pelyvinyl pyrrolidone; and
excluding mouthwash compositions comprising cetyl pynd:mum chloride
and from 3 to 8% poly vinyl pyrrolidone.

7. An oral hygiene composition, other than a mouthwash or a dentifrice,
comprising a bacteriostatic effective amount of a cationic anti-bacterial
agent, an anti-stain effective amount of an anti-staining agent and an
orally acceptable carrier or excipient characterised in that the anti-
staining agent is polyvinyl pyrrolidone.

8. A composition as claimed in claim 6 or 7 in which polyvinyl pyrrolidone
is present in from at least 1% by weight of the composition.

9. A composition as claimed in any one of claims 1 to 8 in which polyvinyl
pyrrolidone has an average molecular weight in the range 5,000 to !
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Solutions of chlorhexidine (1% were tested in the pr ",.',Ce].of
PVP (10% nol ecul ar wei ghts of 10, 000, 30,000 and 40, :

m crobi ol ogi cal aghis\hiat HaS BBEh Replkaiigui s as the test

pyrroli done aI one e no anti bacteri al
sol ution, Waﬂ &MF 0) had pp significan
activity of the chI st PVP( 10% sol uti on,

reduced acl@®%009Q.by 12% (SI gni fi cance p=0.019).
was extended to higher concentrations of
10. A composition as claimed in any one of claims 1 to 9 in which
polyvinyl pyrrolidone has an average molecular weight in the range §,000
to 50,000.
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11. A composition as claimed in any one of daims 1 to 10 in which
polyvinyl pyrrolidone is present in from 2 to 30% by weight of the
composition.

12. A composition as claimed in claim 11 in which polyvinyl pyrrolidone is
present in from § to 25% by weight of the composition.

13. A composition as claimed in claim 12 in which polyvinyl pyrrolidone is
present in from 10 to 25% by weight of the composition.

14. A composition as claimed in any one of claims 1 o 13 in which the
cationic antibacterial agent is a polybiguanide, a quaternary ammonium
compound, a pyridinium compound, a bis-pyridinamine compound, a
pyrimidine compound, an amidine compound or an orally acceptable acid
addition salt thereof.

15. A composition as claimed in claim 14 in which the cationic
antibacterial agent is selected from chlorhexidine, alexidine, octenidine,
hexitidine, hexamidine or an orally acceptable acid addition salt thereof,
- an orally acceptable cetyltrimethylammonium salt, an orally acceptable
benzalkonium chloride salt, an orally acceptable benzethonium salt or an
N orally acceptable cetyl pyridinium salt.

16. A composition as claimed in claim 14 in which the cationic
antibacterial agent is chlorhexidine or an orally acceptable acid addition
salt thereof or an orally acceptable cetyl pyridinium salt.

17. A composition as claimed in any one 'of the preceding claims further
comprising an ionic fluorine-containing compound.

18. An oral hygiene composition as deﬁned in any one of the precedmg
claims for use in therapy.

19. The use of polyvinyl pyrrolidone and a cationic anti-bacterial agent in
the manufacture of an oral hygiene composition for use in oral hygiene
' with reduced staining.

20. A method of treating plaque, caries, calculus, gingivitis and/or
periodontal disease with a cationic anti-bacterial agent with reduced
staining which method comprises treating the patient, in need thereof with
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tested at 20% Eut .not at

ctive amoun o?a composition as defined in any one of claims 1 to
17.

21. An oral hygiene kit comprising as a first item an oral hygiene
composition comprising an anti-stain effective amount of polyvinyl
pyrrolidone and an orally acceptable carrier or excipient and, us a
separate second item, an oral hygiene composition comprising a
bacteriostatic effective amount of a cationic antibacterial agent and an
orally acceptable carrier or excipient.

22. An oral hygiene kit as claimed in claim 20 for use in therapy.

23. A method of reducing or eliminating the stain associated with the use
of a cationic anti-bacterial agent in oral hygiene which method comprises
administering to a patient in need thereof an oral hygiene composition
comprising an anti-stain effective amount of polyvinyl pyrrolidone

" separately, simultaneously or sequentially with an oral hygiene
composition comprising a bacteriostatic effective amount of a cationic anti-
bacterial agent.

24. The use of polyvinyl pyrrolidone in the manufacture of an oral
hygiene composition for use, separately, simultaneously or sequentially,
with an oral hygiene composition comprising a bacteriostatic effective
amount of a cationic anti-bacterial agent, to reduce or eliminate the stain
. associated with the use of an oral hygiene composition comprising a

. cationie anti-bacterial agent.

25. A process for preparing an oral hygiene composition as defined inany
one of claims 1 to 16 which process comprises admixing the ingredients in
the appropriate amounts in any order that is convenient and, if necessa.ry
adjusting the pH to the final required value.

26. A dentifrice substantially as herembefore deﬁned with reference to
example 3.
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COMPOSITIONS

The present invention relates to oral hygiene compostHSRF  T™T curey ]
comprising a cationic anti-bacterial agent and an anti-staining agent, for
use in treating or preventing dental plaque, caries, or periodontal diseases
of the oral cavity in humans or lower animals with reduced staining of
teeth.

Cationic antibacterial agents such as chlorhexidine have long been
recognised as useful therapeutic agents for treating plaque, caries and
peridontal diseases due not only to their intrinsic in vitro antibacterial
activity against strains implicated in the formation of plaque but also
because of their substantivity to oral tissue. They are thus adsorbed onto
oral surfaces and gradually relea;ed over a period of time, to produce a
prolonged antibacterial effect and hence reduce or prevent the formation
of plaque over a period of time. It is believed that the deposition of plaque
onto the tooth surface is one of the first steps in the development of dental
caries and periodontal disease. :

It is however also widely recognised that the use of cationic
antibacterial agents in oral hygiene, in particular chlorhexidine, is
accompanied by the formation of a cosmetically disfiguring brown stain on
the tooth surfaces. This is believed to arise from an interaction between
the cationic antibacterial agent and certain dietary components,
particularly those rich in tannins such as tea, coffee and red wine. Whilst
this problem may to some extent be alleviated by brushing of the teeth
with a toothpaste prior to use of the product containing the cationic
_ antibacterial agent, in many instances it is found necessary to resort to
professionally administered scaling and polishing to remove the stain.

In consequence there have been many suggestions in the patent
literature for chemical anti-staining agents which maybe incorporated
with the cationic antibacterial agent or which may, in some instances, be
used instead separately, after the cationic antibacterial agent. Examples
include carboxylic acids (US 4 256 731), aminocarboxylate compounds (US
4 080 441), phosphonoacetic acid (US 4 118 474), peroxydiphosphate salts
(US 4 273 759) and, more recently, a polymer having certain pem'iant
polyalkylene oxide chains (GB 2 213 721-A).

We have now surprisingly found that the development of stain
may be at least substantially mitigated if not eliminated by the use of
a_.nother polymeric material viz polyvinyl pyrrolidone (PVP). This material
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is already used in some toothpastes at comparatively low levels (typically
about 0.1%) as an auxiliary thickening agent and foam enhancer. In
addition, it has been previously reported that PVP may be used in oral
hygiene compositions, for the prevention of stains associated with the use
of chlorophyll in such compositions (GB 739 936, Colgate-Palmolive Co)
and also in the removal of stains, in particular tobacco tar stains, from
tooth surfaces (GB 741 315, Colgate-Palmolive-Peet Co).

Accordingly, the present invention provides a mouthwash
composition comprising a bacteriostatic effective amount of chlorhexidine
or an orally acceptable acid addition salt thereof, an anti-stain effective
amount of polyvinyl pyrrolidone, a non-ionic, cationic or amphoteric
surfactant and an orally acceptable carrier or excipient.

Polyvinyl pyrrolidone for use in the present invention suitably has
an average molecular weight in the range 5,000 to 100,000, preferably in
the range 5,000 to 50,000. Polyvinyl pyrrolidones which have average
molecular weights of 10,000, 30,000 and 40,000 are available from Sigma
Chemical Co., GAF Corporation and Sigma Chemical Co. respectively.
Polyvinyl pyrrolidone is suitably present in at least 1%, preferably
between 2 and 30%, more preferably between 5 and 25% , and
advantageously between 10 and 25% by weight of the composition.

Suitably, the chlorhexidine or salt thereof is present in from 0.005
to 10% prefeably 0.01 to 5%, more preferably 0.01 to 2%, by weight of the
mouthwash composition.

Suitable such salts of chlorhexidine include those which have a
solubility at 20°C of at least 0.005% w/v and include the digluconate,
diformate, diacetate, dipropionate, dihydroiodide, dihydrochloride,
dilactate, dinitrate, sulphate, and tartrate. Of these, the digluconate,
diacetate and dihydrochloride are favoured.

Mouthwash compositions of the present invention may also
usefully contain an ionic fluorine-tontaining compound. Suitable ionic
fluorine-containing compounds include, for instance, fluoride salts such as
amine fluorides and alkali metal fluoride salts, for example sodium
fluoride, and monoﬂuorophosphate salts such as alkali metal
monofluorophosphate salts, for example sodium monofluorophosphate.
Suitably the ionic fluorine-containing compound is incorporated into the
composition to provide between 100 and 3000ppm, preferably between 500
and 2000ppm of fluoride ions.
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It will be appreciated by those skilled in the art that in order to
ensure that the antibacterial efficacy of chlorhexidine is not substantially
diminished, compatible components will be selected for inclusion in the
orally acceptable carrier or excipient. Accordingly, the skilled man will
readily appreciate that where necessary anionic species should be
preferably avoided as such speéies may cause inactivation of the cationic
antibacterial agent by the formation of an insoluble precipitate therewith.
Thus, anionic surfactants and anionic thickening agents should preferably
be rejected in favour of non-anionic counterparts such as nonionic, cationic
or amphoteric surfactants and nonionic thickening agents.

Suitable compositions comprising chlorhexidine are described in
EP 0 364 245-A2, EP 0 368 130-A2 and EP 0 422 803-A2.

Suitable nonionic surfactants include, for example, polyethoxylated
sorbitol esters, in particular polyethoxylated sorbitol monoesters, for
instance, PEG(40) sorbitan di-isostearate, and the products marketed
under the trade name "Tween' by ICI; polycondensates of ethylene oxide
and propylene oxide (poloxamers), for instance the products marketed

‘under the trade name 'Pluronic’ by BASF-Wyandotte; condensates of

propylene glycol; polyethoxylated hydrogenated castor oil, for instance,
cremophors; and sorbitan fatty esters.

Suitable amphoteric surfactants include, for example, long chain
imidazoline derivatives such as the product marketed under the trade
name ‘Miranol C2M' by Miranol; long chain alkyl betaines, such as the
product marketed under the tradename 'Empigen BB' by Albright +
Wilson, and long chain alkyl amidoalkyl betaines, such as
cocamidopropylbetaine, and mixtures thereof.

Suitable cationic surfactants include the D,L-2-pyrrolidone-5-
carboxylic acid salt of ethyl-N-cocoyl- L-argmate marketed under the trade
name CAE by Ajinomoto Co. Inc. '

Advantageously, the surfactant is present in the range 0.005 to
20%, preferably 0.1 to 10%, more preferably 0.1 to 5% by weight of the
dentifrice.

Suitable nonionic thickening agents include, for example, (C1-g)-
alkylcellulose ethers, for instance methylcellulose, hydroxy(C1-g)-

‘alkylcellulose ethers, for instance hydroxypropylcellulose, (Co-g)-alkylene

oxide modified (Cy-g)-alkylcellulose ethers, for instance hydroxypropyl
methylcellulose, and mixtures thereof. Advantageously the non-ionic
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thickening agent is present in the range 0.01 to 30%, preferably 0.1 to
13%, more preferbly 1 to 5%, by weight of the composition.

Mouthwashes according to the present invention will preferably
comprise as components of the carrier a surfactant and a humectant in an
aqeueous/ethanol solution.

Suitable humectants for use in compositions of the invention
include for instance glycerine, sorbitol, propylene glycol or polyethylene
glycol, or mixtures thereof. The humectant may be present in the range
from 5 to 70%, preferably 5 to 30%, more preferably 10 to 30% by weight of
the dentifrice.

Other materials may be added to the compositions if required, for
instance sweetening agents, flavouring agents, colouring and whitening
agents, preservatives and emulsifiers. _

The pH of a composition according to the invention will be orally
acceptable and typically in the range pH 5to9.

Mouthwash compositions accord.mg to the present invention may
be prepared by mixing the ingredients thereof in the required proportions
and in any order that is convenient and thereafter and if necessary
adjusting the pH to the required value. |

Mouthwash compositions according to the present invention are of
use in reducing or eliminating the stain normally asociated with the use of
a chlorhexidine. Accordingly, in a further aspect, the present invention
provides for a mouthwash composition as hereinbefore defined for use in
therapy, in particular anti-plaque, anti-caries, anti-calculus and/or
periodontal (including anti-gingivitis) therapy. The present invention also
provides for the use of polyvinyl pyrrolidone and a chlorhexidine agent in -

~ the manufacture of a mouthwash composition for use in oral hygiene.

In mouthwash compositions accordmg to the present invention,
chlorhexidine and the polyvinyl pyrrohdone anti-stain agent will normally
be incorporated together in a single composition. Chlorhexidine and the
polyvinylpyrrolidone anti-stain agent may however be also provided in
separate mouthwash compositions which may be used separately,
simultaneously or sequentially. Accordingly, in a further aspect, the
present invention provides a mouthwash kit comprising as a first item a
mouthwash composition comprising an anti-stain effective amount of
polyvinyl pyrrolidone and an orally acceptable excipient or carrier and, as
a separate second item, a mouthwash composition comprising a
bacteriostatic effective amount of chlorhexidine or an orally acceptable
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acid addition salt thereof and an orally acceptable excipieat or carrier
wherein said compositions further comprise a non-ionic, cationic or
amphoteric surfactant.

The invention will now be illustrated by reference to the following

examples.

Example 1 - Efficacy of PVP in a stain model - The efficacy of
polyvinylpyrrolidone (PVP) in preventing the formation of stain associated
with the use of chlorhexidine was evaluated in vitro in a model system
which consisted of exposing a bovine incisor to a tea solution and then
treating this with chlorhexidine in the absence or presence of
polyvinylpyrrolidone.

A bovine incisor was mounted in an acrylic block and cleaned on
the exposed tooth surface. The colour of this incisor was measured using a
chromameter (Minolta CR200) to establish a baseline figure. The incisor
was then rinsed with distilled water for 1 min and incubated in pooled
filtered human saliva for 2 hour at 37°C, to induce pellicle formation.
After further rinsing for 1 min with distilled water, the incisor was
immersed for 2 min in a solution containing chlorhexidine digluconate (1%
in 0.1M sodium acetate, pH 5.6), after which the incisor was rinsed with
distilled water (1 minute) and then immersed in cold tea for 3 hr. The
incisor was then rinsed with distilled water for 1 min, immersed in pooled
filtered human saliva for 1 hr at 37°C, rinsed with distilled water for 1
min, subjected to a 2 min application of chlorhexidine (1%), rinsed with
distilled water for 1 min and then immersed in cold tea overnight. The
procedure was repeated daily for 7 days. At the end of the 7 days, the
colour of the tooth was determined using the chromameter. The degree of
colour change was calculated using the formula:

E*ab= V[{AL2 + A a2 + Ab2]
in which E* ab is colour difference

Lis degree of black/white colour

a is degree of green/red colour

b is degree of bluefyellow colour.
In each treatment group, 5 incisors were used.

The procedure was then repeated, but using a solution containing
chlorhexidine (1%) and PVP (av. mol. wt. 40,000, at 5, 10, 15 and 20%)
instead of chlorhexidine alone. In addition, a control was run in which the
molar was treated with neither chlorhexidine or PVP. The results are
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presented graphically as Figure 1. The solutions comprising 15 and 20%
concentrations of PVP were found to be totally effective in reducing the
formation of the CHX/tea stain. There was also a trend towards
efectiveness at lower levels of PVP.

In a second set of experiments, solutions containing chlorhexidine
digluconate (1%) and various amounts of PVP (M W 30000 - 10, 15 and
20%;and M W 40000 - 20%) in sodium acetate (0.1M) at pH 5.6 were tested
as above. The results are presented graphically as Figure 2. The
treatment of bovine enamel with PVP (20%, MW = 40,000; 15%, MW =
30,000; 20%, MW = 30,000) was found to result in significantly less stain
formation than treatment with chlorhexidine alone. The reduction in
stain using PVP (10%, MW = 30,000) was not however significantly
significant. '

Example 2 - The impact of polyvinylpyrrolidone on the antibacterial
activity of chlorhexidine was evaluated as follows:

Solutions of chlorhexidine (1%) were tested in the presence and
absence of PVP (10%, molecular weights of 10,000, 30,000 and 40,000) for
microbiological activity using S. sanguis as the test organism. Polyvinyl
pyrrolidone alone was found to have no antibacterial activity. PVP (10%
solution, Mol wt. 30,000 and 40,000) had no significant effect on the
activity of the chlorhexidine whilst PVP(10% solution, mol wt 10,000)
reduced activity by 12% (significance p=0.019).

‘When the assessment was extended to higher concentrations of
PVP, PVP (15 and 20%, mol wt 30,000 and 40,000) was found to have a
significant effect on the activity of chlorhexidine against the test organism
S.sanguis. PVP (mol wt 30,000) (15% and 20%) reduced activity by 20%
and 28% respectively. PVP (mol wt 40,000) (15 and 20%) reduced activity
by 38% and 32% respectively. Against the test organism B. ureolyticus,
PVP (15 and 20%)(mol wt 30,000) significantly reduced activity by 26 and
20% respectively. PVP (mol wt 40000) significantly reduced activity by
14% when tested at 20% but not at 15%.
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Claims

1. A mouthwash composition comprising a bacteriostatic effective amount of chlorhexidin
or an orally acceptable acid addition salt thereof, an anti-stain effective amount of
polyvinyl pyrrolidone, a non-ionic, cationic or amphoteric surfactant and an orally
acceptable carrier or excipient. '

2. A composition as claimed in claim 1 in which polyvinyl pyrrolidone has an average
molecular weight in the range 5,000 to 100,000.

3. A composition as claimed in claim 1 or 2 in which polyvinyl pyrrolidone is present in
from at least 1% by weight of the composition.

4. A composition as claimed in any one of claims 1 to 3 in which polyvinyl pyrrolidone is
present in from 2 to 30% by weight of the composition.

5. A composition as claimed in any one of claims 1 to 4 further comprising an ionic
fluorine-containing compound.

6. A composition as defined in any one of claims 1 to 5 in which the surfactant comprises
a non-ionic surfactant.

7. A cofnposition as defined in any one of claims 1 to § for use in therapy.

8. The use of polyvinyl pyrrolidone and chlorhexidine or an orally acceptable acid
" addition salt thereof in the manufacture of a mouthwash composition with reduced
staining.

9. A mouthwash kit comprising as a first item a mouthwash composition comprising an
anti-stain effective amount of polyvinyl pyrrolidone and an orally acceptable carrier or
excipient and, as a separate second item, a mouthwash composition comprising a.
bacteriostatic effective amount of chlorhexidine or an orally acceptable acid addition
salt thereof and an orally acceptable carrier or excipient, wherein said compositions
further comprise a non-ionic, cationic or amphoterig_ surfactant.

10. The use of polyvinyl pyrrolidone in the manufacture of a mouthwash composition for
use, separately, simultaneously or sequentially, with a mouthwash composition
comprising a bacteriostatic effective amount of chlorhexidine or an orally acceptable
acid addition salt thereof, to reduce or eliminate the stain associated with the use of a
mouthwash composition comprising chlorhexidine.

11. A process for preparing a mouthwash composition as defined in any one of claims 1 to

6 which process comprises admixing the ingredients in the appropriate amounts in any
order that is convenient and, if necessary, adjusting the pH to the final required value.

* [ L M S *
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COMPOSITIONS
ABSTRACT
Oral hygiene compositions are described which comprises cationic
antitibacterial
agent and polyvinyl pyrrolidone, to counter the staining associated with use of a cationic

anti-bacterial agent.

NO FIGURE SUGGESTED.
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Figure 1
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sodium acetate (pH=5.6)

Enamel blocks per treatment (n)=5
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Figure 2

THE PREVENTION OF CHX/TEA STAIN FORMATION
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