WO 03/ 039504 PCT/ EPO2/ 12330 SOLID ORAL COVPCSI TI ONS The present invention
relates to oral anti-tartar and anti-plaque conpositions, useful as

adj uvant swore3ossnt ost omat ol ogi cal hygi ene.  BACKGROUND TOPCHEPOMUBBIIT ON The
probl em of dental plaque and tartar formation has |ong been 5 studied, and
agents which can be used to conbat and delay such formation are being
actively researched. The nechani sns that cause tartar deposits are well
known; these deposits are constituted by cal ci um phosphate crystals which
precipitate in the extracellular matrix of terial plaque. The

pat hogenetic role of tartar $%Jﬁdn$%rF%H8§F%$ﬁ i seases such as pyorrhoea,
periodontitis, gingivitis and. correlated disorders is equally well known.
Vari ous substances have proved effective in reducing or preventing tartar
formati on and deposits on the teeth, including soluble pyrophosphates and
pol yphosphates, zinc salts, fluorides, diphosphonates, antibacterial agents

15 such as triTHespreseatdimiendon ered@ent $o Suedl amtbtdritfia Huid abHflplaqud hese
subst ances, conbined with one another in various .ways, are included in the

conposi t icompdsitioas, asdful wantprvaneoihpdshrstaantclopital biygiéie.avai l abl e. The
clinical efficacy of these toothpastes has been exam ned in numerous

studi es, reviRAGKGROURD TO BHE INVENTION 71-81, 1993. 20 The npst
comon t oot hpastes contain sol ubl e pol yphosphates associated with

fl uori des and Hid iprabland ofiodsital yplagtie pod yimetas fombatbesskss loakboBgkesi ve
properties, as described, for exanple, in US 4327977, US 4889713, US
5017382, suglisd3074agens #wIidlse3n deduded #WoeGABat Sididebay swetpdsihhtios arevi t h
the addition of antibacterial agents such as CONFI RVATI ON COPY WO

03/ 039504 ey aptoglyleg®orched.

The mechanisms that cause tartar deposits are well known; these
deposits are constituted by calcium phosphate crystals which precipitate in the
extracellular matrix of bacterial plaque. The pathogenetic role of tarfar in

10  periodontal diseases such as pyorrhoea, periodontitis, gingivitis and correlated
disorders is equally well known.

Various substances have proved effective in reducing or preventing
tartar formation and deposits on the teeth, including soluble pyrophosphates
and polyphosphates, zinc salts, fluorides, diphosphonates, antibacterial agents

15 such as triclosan, and abrasive agents such as silica or alumina. These
substances, combined with one another in various ways, are included in the
composition of most anti-tartar toothpastes now commercially available. The
clinical efficacy of these toothpastes has been examined in numerous studies,
reviewed in J. Clin. Dent. Vol IV(3), 71-81, 1993,

20 . The most common toothpastes contain soluble polyphosphates
associated with fluorides and silica, and possibly with polfmers that possess
bioadhesive properties, as described, for example, in US 4327977, US
4889713, US 5017362, US 5139769, US 4921693 and EP 492997.

Similar compositions, with the addition of antibacterial agents such as
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2 triclosan, are described, for exanple, in GB 2200551. In addition to

t oot hpastes, chewing guns and candies with a simlar conposition have been
devel opedwO o03laosef f i cacy of these toothpastes, which has pegmEPvhes3sb) ect of
nunerous studies (J. din. Dent. Vol. X(3), 99-102, 1999; Oral Surg. Oal

5 Med. Oral Pathol., Vol 70(4), 529-536, 1990; J. din. Dent. Vol. [IX(4),
101- 104, 1998), is _due to inhibition, of calcium phos (ﬂa_t e precipitation by
the pol yptosghasrssdessaibedohen esemple, tuGH dA00NkL Iinrmf tiog4ptoathpasteshe
abrasive action of silica, to the reinforcing effect of fluorideg on the
tooth enahswinggumoandeandics svithp shndlagkeripesitym haee beendeyelopsdd, which
protects the 10 nucosae and causes slow rel ease qof the other ie}r;gredi nts.

Candi es and cHew neffiganydedi girse deothppsieanthich dast eeﬁy(jk_‘een 8 Obral
Anc1 <t ar tamerca: sl G dAPRG WAk Sk a9 A0 npStr OrdloStREnpral
o that DM G athalodvol GR9). 152 5ma o a808n oy 36ROk Hek(ddy DK any
pl ace and on any occasion, in addition to, that fact that.the,release of
the acti vid%b]| & sis( fuacio srhibitionyaidralsiun phosphate rpregipytatinme bryeglﬂ? ar
The. pr oscrIYPROGHA(eN el GOBDIVE (Bp AL OPAIOBE ABGS: FALRY G0l o APISIVDG
D i o T T BB 25V s Bl 1,
SRR TER QAW I SEL S e R e
(oot g St a0 ol GBS PR SR P B | 0 o7t o
Candies and chewing gum designed as adjuvants in dental hygiene and
oral hygiene in general, which have properties that can be described as anti-tartar,
anti-decay, whitening and/or refreshing, are becoming increasingly popular. The
main advantage of these forms of administration is that they can be used freely
15 and conveniently during the day in any place and on any occasion, in addition to
that fact that the release of the active elements (functional ingredients) is slower
and more regular than in the case of an ordinary toothpaste.
DESCRIPTION OF THE INVENTION
The present invention relates to oral formulations in a solid form,
20 preferably in the form of chewing gum, whose efficacy is superior to that of
similar known formulations.
The compositions of the invention contain effective amounts of:
a. polyphosphates, preferably a mixture of -alkali metal

pyrophosphates and triphosphates;

25 b. an abrasive agent (preferably hydrated silica);
c. a source of fluoride ions;
d. extracts or active ingredients of vegetable origin;

e. optionally antibacterial or disinfectant agents.



e. optionally antibacterial or disinfectant agents. WO 03/ 039504

PCT/ EP02/ 12330 3 In addition to the active ingredients referred to above,
t he conpowDtoBosEs04 of the invention will contain excipi ent PCIHPHAIA3B0 t O
define the final formof admnistration., Thus, for exanple, a chewi ng gum
formulation will require a suitable base ™ 5 consisting of gum base,

sweet eners, polyal cohols such as xylitol, sorbitol and mannitol, |
flavourings, @yeddition tetke ectipe dngiastients seferredito iabeve, thenpempesittonset c.
The pol yphosphates used in the conpositions may be _al kali netal

pyr ophos piiahesinyenpibosptilt eontainh exeipicnishoutatde do defineithsl ipabdpmatels or

m xtures thereof. A mxture of disodiumdiacid diphosphate and pentasodi um
10 or pentapoisiediann tri phosphate is particularly preferred. It has been
proved that a toothpaste containing this m xture provides nore_ nmarked
reduction of Thass for exeample, 2 cbewins gemcionmulation willreawise sraxieblabase
associ ated with triphosphates (J. Adin, Dent. Vol . | X(Qjé 101-104, 1998).
' Broadll y consistipg| afpgeephase ssvaeaterarss polyelephwls sush asaxpbisaly sopbitphtand s on
the total conposition of the invention, The function of the abrasive agent
is to i nanantols flavenriegs dyessafienersa plastieisers.shahiliperss thickenesy, &¢di nary
chewing gum It nmay be forned by hydrated silica (in a suit }b(l forn%,

cal ci um car boridtee polypkosphatesusetl o) ther compositions Wé@}’i]h‘%iiaa aﬁame;ta rin

a mxture thereof. These abrasives, may al so be 20 present_t ot al or
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tartar than a toothpaste containing pyrophosphates not associated with

triphosphates (J. Clin. Dent. Vol. IX(4), 101-104, 1998).

‘Broadly, the polyphosphates amount to between 0.5 and 5% by weight
15  on the total composition of the invention.

The function of the abrasive agent is to increase the plaque-removing
action already possessed by ordinary chewing gum. It may be formed by
hydrated silica (in a suitable form), calcium carbonate (in a suitable form) or
talc, either individually or in a mixture thereof. These abrasives may also be

20 present totally or partly, individually or combined with one another, in
encapsulated form, in particular encapsulated in calcium alginate. Chewing gum
containing microgranules of hydrated silica encapsulated in calcium alginate
has proved more effective in removing plaque than a chewing gum with the
same formulation but without microgranules (Doc. Os 06.2001 779-781).

25  According to the present invention, the encapsulated rﬁicrogranules may contain
dyes, flavourings, functional ingredients and herb extracts. This abrasive agent

is usually present in percentages of between 0.5 and 7% by weight.

Suitable sources of fluoride ions include sodium fluoride, potassium



dyes, flavourings, functional ingredients and herb extracts. This abrasive
agent is usually present in percentages of between 0.5 and 7% by wei ght.
Sui t abl e wowsoasoof fl uoride ions include sodium fluori depPCpaprazsizam WO
03/ 039504 PCT/ EP02/ 12330 4 fluoride, amypnium fluoride, sodium

nonof | uor o- phosphat e and ot her known non-toxic salts containing fluorine,
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are commercially available.

The combination of these extracts gives the formulations anti-
inflammatory/decongestant, emollient, wound-healing, antiseptic and
astringent properties. These properties are desirable in at least two respects in

15 the ambit of the present invention:

firstly, to assist and reinforce the reduction in diseases of the oral mucosa
caused by the reduction in tartar, and

secondly, to control and prevent contact stomatitis similar to that
manifested with the use of toothpastes, known as “toothpaste stomatitis”, in

20 particularly predisposed persons.

In the formulations according to the invention, these extracts may be
encapsulated in alginate together with the abrasive agent.

Said extracts may be added to the formulations in percentages of
between 0.01 and 2% by weight.

25 The formulations of the invention can be prepared by conventional
techniques, by adding and mixing the various ingredients to the gum base in
the case of chewing gum, which may then undergo coating operations in

accordance with equally conventional techniques.



bet ween 0.01 and 2% by weight. 25 The fornul ati ons of the invention can be
prepared by conventional techniques, by adding and m xi ng the various

i ngredi erwve.0308950he gum base in the case of chew ng gum PERIEPN2/MEY0 t hen
undergo coating operations in accordanceswth equally conventi onal

techni ques. WD 03/ 039504 PCT/ EP02/ 12330 5 The fornul ations of the

i nvention may . j.nclyde disinfectant or. antibacterial ,agents . sych as
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tartar deposits., The formul ati ons of the inventi may al i ngl ude
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deposited an surface of the product wt urel st heti.c .function.
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deposits and, has .ot her beneficial effects on the condition of the oral and
gi ngi val Vﬁlﬁl&}g adsl'hé%ér@n%qfé)sbtét owillustrates the invention in greater
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product with a purely aesthetic function.
Daily use of the chewing gum according to the invention reduces tartar
10  deposits and has other beneficial effects on the condition of the oral and
gingival mucosa.
The example below illustrates the invention in greater detail.

EXAMPLE

Coated chewing gum weighing 1.4 g with vegetable extracts.

15 Percentage composition (by weight )

Ingredient %
Gum base 25.5
Xylitol 23.5
Sorbitol 23.2
Mannitol ' 16
Flavouring 1.8
Silicon dioxide 3
Gum arabic 1
Glycerin 1
Disodium diacid diphosphate 1
Pentasodium triphosphate 1
Mallow, myrrh, centella, melaleuca, rhatany and cutch extracts 0.05
Maltitol syrup 0.93
Titanium dioxide (E171) 0.7
Quick Coat 0.6
Aspartame 0.6
Acesulfame , 0.05
Carnauba wax 0.05
Potassium fluoride 0.02
Total 100




Silicon dioxide 3 Gumarabic 1 Gycerin |l D sodiumdiacid di hos hate 1
Pentasodiumtri hos hate 1 Mllow, nyrrh, centella, nelaleuca, rhatany and
cut ch extwaes®3BoH5 Maltitol syrup 0.93 Titani um di oxi deCTEPIL)2360 7

Qui ck Coat 0.6 Aspartanme Acesul fame 0.05 6 Carnauba wax 0.05 Potassium
fluoride 0.02 Total 100 WO 03/039504 PCT/EP02/12330 6 CLAIMS 1. Oal

formul ati %ﬁgimgol id form conprising: a. polyphosphates; 5 b. an

abr asi ve a source of fluoride ions; d. extracts or active
i ngredi ents of vegetable origin; e. optionally antibacterial or
di sinfectant agents. 2. Fornulations as clainmed in claim1, wherein the
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m Xtures there ormulations as cfa

m xture of alkali I hosphates and tri pol yphosphates. 4.
Formul ati ons ag' cl %m’%"?ﬁﬂ%@g’ one of the preceding clains, further

5 b. an abrasive agent;
c. asource of fluoride ions;
d. extracts or active ingredients of vegetable origin;
e. optionally antibacterial or disinfectant agents.
2. Formulations as claimed in claim 1, wherein the polyphosphates are
10  selected from tripolyphosphates, pyrophosphates or mixtures thereof.
3. Formulations as claimed in claim 2, comprising a mixture of alkali
metal pyrophosphates and tripolyphosphates.
4. Formulations as claimed in any one of the preceding claims, further
containing excipients selected from gum base, sweeteners, polyalcohols,
15 flavourings, dyes, softeners, plasticisers, stabilisers and thickeners.
5. Formulations as claimed in the preceding claims, wherein the abrasive
agent is hydrated silica, calcium carbonate and talc, either individually or in a
mixture thereof. |
6. Formulations as claimed in the preceding claims containing extracts
20  with anti-inflammatory, wound-healing, antihemorrhagic, soothing, emollient,
decongéstant and antiseptic properties.
7. Formulations as claimed in claim 6, wherein the vegetable extracts are
selected from extracts of Centella asiatica, Malva sylvestris, Melaleuca
alternifolia, Commiphora abyssinica (myrrh), Krameria triandra (rhatany),
25  Acacia catechu, Medicago sativa (alfalfa), resins of the genus Styrax, such as
Styrax benzoin (benzoin), Matricaria recutita (camomile), Echinacea
purpurea (echinacea) and Croton lechleri (dragon’s blood).

8. Formulations as claimed in the preceding claims, containing 0.5 to 5%



cont ai ni ng exci pients selected fromgum base, sweeteners, polyal cohols, 15
flavourings, dyes, softeners, plasticisers, stabilisers and thickeners. 5.
For mul at iwp3@39504 ai ned i n the preceding cl ai ns, wherein Pog/E2/ESBVe

agent is hydrated silica, calciumcarbonat’e and talc, either individually
or ina mxture thereof. 6. Formulations as claimed in the preceding
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resins of t?gﬁﬁ%fr%u 3 Styrax, such as Styrax benzoin (benzoin), Mitricaria
recutita ? I 8? Echi nacea purpurea (echinacea) and Croton |echleri

i e e

. .5 9 i Y i
or par 1y st vl TestBLATbeChi AR GfTEm, AR 02
ext ract o, G cifhed Bgh ot ih SoBihiclt with Sk Ahaibtdh. MncoRbiions i g

di si nf ect ant | taf\%aeri al agents selected fromtriclosan, zinc
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10  formulations are chewing gum or candies. ‘



