WO 03/ 039503 PCT/ EP02/ 12329 SOLI D ORAL ANTI - TARTAR AND ANTI - PLAQUE
COWPGSI TI ONS The present invention relates to oral anti-tartar and

anti - pl agwe o3osspdsi ti ons, useful as adjuvants in odont ostroratrot/oxgee al

hygi ene. BACKGROUND TO THE | NVENTI ON The probl em of dental plaque and
tartar formation has |ong been 5 studied, and agents which can be used to

conbat and del ay _such fornmat| r i.n i rched. The

mechani sns thaig%ﬁﬂégAPd?ﬁgf&gg%%sgygggﬁﬁgﬁgﬁﬁ éﬁ%&ﬁ?ﬁﬁﬁgse _deposits are
constituted by cal cium phosphate crystals which precipitate in the

extracel lular matrix of bacterial plaque. The pathogenetic role of tartar
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 ﬁnd deposits or t he
teeth, includi sol ubl e rophosphates and pol yphosphates, zinc salts,
fluorides, di p%p%ﬁ%‘?@saﬁﬁ ﬁl%cféﬁteél tegeiel amtidaHAT agnd r potiggladue and
abr asi ve agents.such asQQilic subst ances, conbined with

one anot h&PTRPSYLONS, YSelithas a ngmﬁéﬁmt?%gﬁ?golo&%&%mm of nost

of these t oot nE RORRONDTEERE B VERITaNoLS st udi s, rovi eved i n 0.
Sol Ubl e poi yphdZsnar et deatlapkidis Pidofititss IAHAASPR: bt 18M& BeSSi bl y

L PSRk RS S O3NS BB e LS oK o iob o ane
such a5 BERE HTIEREROBYMD 03/ 030508 PCT EPO2/ 12320 2 tri ol osan, are

descri bed, forﬁéa%éc%angs%ﬁh%% 09a5u5s%' teltrcc]arad eiptoisﬁg gr% well known; these

deposits are constituted by calcium phosphate crystals which precipitate in the

extracellular matrix of bacterial plaque. The pathogenetic role of tartar 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 aﬁti-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 polymers 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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t oot hpastes, chewing guns and candies with a simlar conposition have been
devel oped. The efficacy of these toothpastes, which has been the object of
5 nurerowwogBusises (J. Cin. Dent. Vol. X(3), 99-102, 1999cT@Pat/ 1829 g. O al
Med. Oral Pathol., Vol. 70(4), 529-536, 1990; J. din. Dent. Vol. [|X(4),
101- 104, 1998), is due to inhibition of calcium phosphate precipitation by
the pol yphosphates that conplex the calciumions in the saliva, to the

abr asi ve tﬁ%l(séag OfireSi hdseRibeliO fdte g{mer%nceﬁff 58] . fh&*%&&’ﬁﬁ) ;}ot he

t oot h enanel 10 to the acil on o oadhesi ve rrers wher e
whi ch prot I r nrh}m%
i ngr edi enttggﬂ%?g&go °§En§?§ ??gﬁﬁﬁls% VQEN% %gﬁrrgggf f[B |Bo dtg(gl?glﬁgg been

control tajkdloped.e pol ycar boxyl ates derived fromacrylic or net hacryl ic
acid, particul arI y copolynmers of naleic anhydride with net hyI vinyl ether

(GANTREX (r)). % RORRYBY , of NaRSe p%dtﬁﬁééfteﬂ Sviieh #AR' BY

foodstuffs, which nmeans “that they can only be used to nmake too&tﬁpastes and

mout hw@shqmmmu%hﬁueié@eu hend. 1s&dingsl. @agsr?cf@mog Q@@Pde%a@ ASOral
adjuvants in dental hygiene and oral hygi edé i'n gehera ave

properti esMedaDERPalfd], deéprmago | $20-38%61 190t 3r mﬁf\tmeﬁew W4T, e 19

and/ or refreshing, are becom ng ncreasi ngl y popul ar. The mai n’ advant age

of these figuys]®fg)adyi s tbafnhIbitich o‘fkb%tlciﬁﬁ@bmghﬁﬁ‘e it'éﬁ%hYb?
conveniently durlng the day in any place and ny occa in ad |t|on

to that famflyphadpHales tieiteasmphix the caldihmei e rhs sahfv‘d”%'tﬁeaébraswe
ingredients) 1s sI ower and nore regular than in the case of an ordinary

t oot hpast ewctidn GESUHSaPT Che EinfbcihNNENTE OY TherifsL o8 Nthel tovENEhOMel @ndt €S
to oral fornulations in a solid form preferably in the formof chew ng

QAo el msin SEerive M, e secl ooty e 10
ef f ecti ve muoosesanef causes slow release of the other ingredients.

The polymers most often used in compositions designed to control tartar
are polycarboxylates derived from acrylic or methacrylic acid, particularly
copolymers of maleic anhydride with methyl vinyl ether (GANTREX ®).

15 However, these polymers are not approved for use in foodstuffs, which means
that they can only be used to make toothpastes and mouthwashes.

On the other hand, 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

20  increasingly popular. The main advantage of these forms of administration is
that they can be used freely 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.

25 DESCRIPTION OF THE INVENTION

The present invention relates to oral formulations in a solid form,
preferably in the form of chewing gum, whose efficacy is superior to that of

similar known formulations.



a. polyphosphates, preferably a m xture of alkali nmetal pyrophosphates and
tri phosphates; b. an abrasive agent (preferably hydrated silica); 5 c. a
sour ce ofwDloamsdsae i ons; d. a polyner derived from chiti nPCorEPOY/ 2329
naturally occurring hydrocolloids or a mxture thereof, e. optionally
extracts or active ingredients of vegetabl® origin; f. optionally

anti bacterial or disinfectant agents. 10 In addition to the active

i ngredients reﬁﬁfer&qnpesﬁmgeoftheeine&mﬂ%éh%? efféfctiRIE]f‘aﬂlGNﬁt@tdf.on Wil

contain excipients sultable to define the final formo adm ni strati on.

Thus, for exanpl e, ?ﬁ@@aﬁrfﬁf%fﬁl- N, W lhhixh&QUI ToF 2 afikll} abh@talbase

consisting of gumb s, polyal cohols such as xylitol, sorbitol

15 and mannitol, fl axedphBgshatsly8sd t8phé kSs; Pl asticisers, stabilisers,
t hi ckeners, etc. Thé fact ‘that the conpositions of the invention conprise

a systemable o0 fonMrabiverigat (PRI By RyapaadisfgeHases protection
agai nst tartar deposits, because the activé ingredients remain in contact

with the user' ¢ teetshsqiitde 3¢ fAIOFRId Ryns@ | onger tine and the pol yphosphates
are protected against the hydrolysing action of the oral cavity. In the

present inventi®n, tahipplgnet ededP@! fog AhifinGhodt i dthéeaef/tvdIBf esbcurring
derivative, possibly chemcally nodified and optionally in association with

ot her polyners, to &jjreesllbids dti PAdRAGE tRedRoBperties and its ability to
protect 25 the pol yphosphates agai nst hydrol ysing agents. There has been

great scientifie¢ i ntopidallyne:apivis ok laeve ¢hSrdierity VfadEetile ©¢ligha; at the
oral nucosa in the past decade (J. din. Phar. Ther. (2000) 25,  21-42).

The pol yners stfudi edptivglaliyeartidchorislenceisifetoat agedish, highly WO
03/ 039503 PCT/ EP02/ 12329 4 deacetylated chitin or chitosan and hydrol ysed
chitogan or ol fgesididbartodie active ingredients referred to above, the compositions
of the invention will contain excipients suitable to define the final form of
administration.

Thus, for example, a chewing gum formulation will require a suitable
base consisting of gum base, sweeteners, polyalcohols such as xylitol, sorbitol

15  and mannitol, flavourings, dyes, softeners, plasticisers, stabilisers, thickeners,
etc.

The fact that the compositions of the invention comprise a system able
to form a film on the oral mucosa increases protection against tartar deposits,
because the active ingredients remain in contact with the user’s teeth and

20 gums for a longer time and the polyphosphates are protected against the
hydrolysing action of the oral cavity.

In the present invention, this system consists of a chitin deacetylated
derivative, possibly chemically modified and optionally in association with
other polymers, to enhance its bioadhesive properties and its ability to protect

25 the polyphosphates against hydrolysing agents.
There has been great scientific interest in controlled-release systems

directed at the oral mucosa in the past decade (J. Clin. Phar. Ther. (2000) 25,

21-42). The polymers studied include partly deacetylated chitin, highly



whi ch have proved able to adhere to the tissues thanks to the positive
charges of the ammoni um groups. Partly as a result of their bioadhesive
properti e80 030bessx pol yners accel erate wound heal i ng and Rragmper/ases ( Bi om
1999, 5 20(22): 2139-45; J. Oral. Max. Surg. 57: 49-52). Specific studies
denonstrate the bioadhesive properties of4chitosan towards the oral nucosa
(Biom 16 (1995) 617-624; J. Control Rel. 61: 175-183, Int. J. Pharm 73:

43- 48) . Arﬂé'a_ge?l‘&efioélﬁ'ﬁind%ff Q{Hlleﬁgn 51:&13 R RbB/sE A Hi86dtn §r WlidRaBBharide,

ol i gosaccharidée, a comercia avai [ abl’'e conpound that conprises two to
10 seven RPRIRRBRavie BHo4e@SAILNS difhcks 1O ThE eldsh sy ﬂ%lg@%tt'ﬁ%?d@!iﬁb‘e Rhardocd

bonds, mainly obtainhed by enzymatic hydrolysis of chitosan wth a higher

mol ecul ar greih@hhmntbiinat PRotpd. SPRABE GW Sedudt KRQABIr Bfo_a@‘h%ﬁv@‘)%r 8, to
have been applied in compositions simlar to those which are the object of

this i nveRhe@N polmdPt A@tida¥e WhHAhbYIRE Cald | RELROLYSAC ¢ MIEF999,
hydr ocol | oi ds may” be used as alternative wwth simlar bioadhesive

proper 5i e90(Pp).ysE3LR3r Tdegal. IMak0Satg. 05 4R Y hEpedifRestaifss dANbARRat@UM
| ocust bean gum al gi nates, carrageneen, gallan gum and others. Broadly,

the pol ynehe 5isadhesist eppoPRsesd REdclabag asmaitsStie or0 nhglovaeBRme. agd 5%

by weight on the total conposition, and preferably between 1 and 3% The

pol yphospliapes) §sebif Jt ANl bl ongsness, Uat. 3l PaakmieBaly3-pgy. ophosphat es
(di phosphat es), hexanet aphosphates, tripol yphosphates or m xtures thereof.

A mxture of difs@dngm theacifekntk pldesphibé® atht pprifesed ufdrd® dE  chitosan
pent apot assiumtri phosphate is particularly preferred. It has been proved

that a toolipeaateharidy,aa omgmeRdially atdilbloravthpeend thet eofirked feduet i on
of tartar than a toothpaste contal ning pyrophosphates not associated with

tri phodphatesn (thonGhier. Dghicos¥aline | uiifd ,bokdbd 10, orld AdbtheAOwAd 0B2INB

PCT/ EPO2/ 12329 5 Broadly, the pol yphosphates anmount to between 0.5 and 5%

by wei ght bonds, mainly obtained by enzymatic hydrolysis of chitosan with a higher
molecular weight.

Although this procedure is known, it does not appear to have been
applied in compositions similar to those which are the object of this invention.

15 Optionally, naturally occurring polysaccharides hydrocolloids may be
used as alternative with similar bioadhesive properties. Polysaccharides
hydrocolloids of this type are: xanthan gum, locust bean gum, alginates,
carrageneen, gallan gum and others.

Broadly, the polymer-based system described above amounts to

20 between 0.5 and 5% by weight on the total composition, and preferably
between 1 and 3%.

The polyphosphates used in the f;ompositions may be alkali metal
pyrophosphates (diphosphates), hexame’gaphosphates, tripolyphosphates or
mixtures thereof. A mixture of disodium diacid diphosphate and pentasodium

25  or pentapotassium triphosphate is particularly preferred. It has been proved
that a toothpaste containing this mixture provides a more marked reduction of

tartar than a toothpaste containing pyrophosphates not associated with

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



on the total conposition to which the invention relates. The function of
the abrasive agent is to increase the plaque-renoving action already
possessedwbysosdhary chewing gum It nmay be fornmed by 5Poydrar/es2silica
(in a suitable forn), calciumcarbonate (in a suitable form or talc,

ei ther individually or combined with one ahother. These abrasives may al so
be present totally or partly, either individually or in a m xture thereof,

in encapsul at j i ﬂ?&]ﬁﬁ i I oAl gat
Chewi ng gum C%Jgﬁqu’ntg}ie%@%’%gﬁﬂf‘gi%o y:ﬂo :%ggVéseﬁ ??a&%%?a/gst%{ g/t%té t| n
cal cium 10l fi1%diApoftnd WRIGh flelifvbhi{Bn BlAEIDVI Ng Pl aque than a

chewing gum wth the Sanme fornulation bu t hout m crogranul es (Doc. Os

06.2001 779- 78f)e f\ﬁ‘f&t‘i’&ﬁjio’fgthkoaﬁl?ﬁv@ §$§iﬁtisi Y Btk 2% gl?é‘?%@g'qlfggﬁﬁn{)gﬁlg q

m crogranul es may contalin dyes, flavourings, function

nerb ext!agkion AlfcAdy BORREIR BGCBEdinArd R iNaPERRE It hihyP BECERIANL HyO!

between 0.5 and 7% by ~ 15 wei g Suitd soufces of flu cl ude

sodi umsf | ygfdriied fficasEh WikuitdB1erfod®), BARRARL WAbbHA @R a SEEAMR form) or
nonof | uor o-"phosphat e and ot her known” non-toxic salts containing dori ne,

in concentt_aﬁi,i@ﬂmvmumdaagyi&ecéﬁmécﬂ@vitm%%eﬁ@tﬁ@ﬁ PhefehBRRIVE A3 and
0.2% by weight. 20 The vegetabl e extracts which may be present in the

conposi ti afigo Bk préSent XA i@ Hamly! eRhef BIAPIMAIE SLIL el BT futOh&¥bEagt s of
Centella asiatica, Malva 'sylvestris, Ml aleuca alternifolia, Conm phora

|
abyssi ni caen(cagwlaied %ﬁﬁ?ﬁhapaﬂi'bh%déﬁce(gsﬁ?étéﬁym chleasihdapah e ChdvpRiscago

sativa (alfalfa), resins of the genus Styrax, such as Styrax benzoin

(benzoi n) ,gu¥ht cotainiagr asididdrandles( 8NMBydratdd SHEHA NALRPsHINEU B2 calcium
(echi nacea) and Croton lechleri (dragon's blood). Extracts of these

pl ant 40 whdgiade tiayi proviedsmoee efidteive foferiotihg pliue tia G0SHEN@lgakhy
avai l abl e. The conbination with these extracts gives the fornul ations anti

WO 03/ 0395013h RGd /a2 fddsalition buf aihoat anirdgemndes (Pot, Ox0b 1200mt779-
wound- heal i ng, antiseptic and
781). According to the present invention, the encapsulated microgranules may
contain dyes, flavourings, functional ingredients and herb extracts. This
abrasive agent is usually present in percentages of between 0.5 and 7% by

15  weight.

Suitable sources of fluoride ions include sodium fluoride, potassium
fluoride, ammonium fluoride, sodium monofluoro-phosphate and other known
non-toxic salts containing fluorine, in concentrations which provide fluoride
percentages of between 0.005 and 0.2% by weight.

20 The vegetable extracts which may be present in the compositions of the
invention will preferably be selected from extracts of Centella asiatica, Malva
sylvestris, Melaleuca alternifolia, Commiphora abyssinica (myrrh), Krameria
triandra (thatany), Acacia catechu, Medicago sativa (alfalfa), resins of the
genus Styrax, such as Styrax benzoin (benzoin), Matricaria recutita

25 (camomile), Echinacea purpurea (echinacea) and Croton lechleri (dragon’s
blood). Extracts of these plants, whose activity has been known for some time,

are commercially available,

The combination with these extracts gives the formulations anti-



astringent properties. These properties are desirable in at |east two
respects in the anbit of the present invention: firstly, to assist and
rei nf or cewOhg/osesoiict i on i n di seases of the oral nmucosa 5PcaEPen11399t he
reduction in tartar, and secondly, to control and prevent contact
stomatitis simlar to that mani f ested with the use of toothpastes, known
as "toothpaste stomatitis", in particularly predisposed persons In the

formul ati gpa, matts d%\éSﬂ%éé%gntth%ﬁﬁ)lﬁéﬁ{ acg%%%%héalﬁ Ca%ﬂ g—gﬁ X d' n

al gi nate toget asi ve agent Xt rac adde

the formulyg Erhggb%tw}o?ﬁx\‘/tgﬁ”lﬁg%%g g}f)ggﬁgetrs‘é%g;%eg %%lé‘ﬂga?‘i/éa@f tW%' é tyiﬁ

formul ati ons y convent 1 onal n| ques,

by addi ngtﬁggn{glgbp%e\glﬁpes\éﬁ{ ir)i}"é?xhidﬁgred' ents to the gumbase in 15 the

case of chew ng gum en undergo coating operations in

accordance wit 'ﬁr@ﬂt‘ﬁid YssFARAN el Poate flﬁ%ﬁhgﬁsﬁé?iﬁgﬁ%afs% gk bl%h%@éostahe

i nvention may incl e disinfectant or anti bact agents suc

triclosancagédifbydhé sediict@nin @Xafeaindei t her alone or conbined with one
another, in concentrations of between 0.1 and 5% by 20 wei ght. These agents

are desi gned t Qe6MMH {hRoh@oIBhAO Ry cRRE Sth A spélﬁgﬂﬁs smw theqgs to

tartar deposits. The formulations of the Invention may al so inc

decor at i vengifsdtadl 5W1th%€f@§ethf05fh&b§bﬁ%' RAofn g4 ”‘t@é@x‘%‘a&ea%n?é‘tﬂ%” i
deposited on the surface of the product wth a purely aesthetic functl on.

25 Daily %%@tl@lilai@ﬁp&@iﬂéﬁdd@gd Pémdds, accordance with the invention reduces
tartar deposits and has other beneficial effects on the condition of the

oral and gi ngiliahe FYEAGEtiokicof Blel mvbﬁﬁoﬁxafa@la%%tfalckélﬁ{azgls@eﬁ%mw%atI on
in greater detail. WD 03/039503 PCT/ EP02/12329 7

10  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.

The formulations of the invention can be prepared by conventional
techniques, by adding and mixing the various ingredients to the gum base in

15 the case of chewing gum, which may then undergo coating operations in
accordance with equally conventional techniques.

The formulations of the invention may include disinfectant or
antibacterial agents such as triclosan, zinc salts or zinc oxide, either alone or
combined with one another, in concentrations of between 0.1 and 5% by

20  weight. These agents are designed to combat the formation of bacterial plaque,
which leads to tartar deposits.

The formulations of the invention may also include decorative crystals,
preferably consisting of gum arabic and dyes deposited on the surface of the
product with a purely aesthetic function.

25 Daily use of the chewing gum in accordance with the invention reduces
tartar deposits and has other beneficial effects on the condition of the oral and
gingival mucosa.

The following examples illustrate the invention in greater detail.



Coated chewi ng gum weighing 1.4 g. Percentage conposition (by weight)

I ngredient % Gum base 24.5 Xylitol 23.5 Sorbitol 23.2 Mnnitol 16

Fl avouri myob3@83958 | i con dioxide 3 Gumarabic 1 dycerinPCT/HPOFOI2UM

di acid di phosphate 1 Pentasodiumtriphosphate 1 Chitosan oligosaccharide
1 Maltitol syrup 0.93 Titanium dioxide (E171) 0.7 Quick Coat 0.6
Aspartanme 0.6 Decorative crystals 0.05 Acesulfanme 0.05 Carnauba wax 0.05
Pot assium fluoride 0.02 100 10 WO 03/039503 PCT/ EP02/ 12329 8 5 EXAMPLE 2
Coated chewing gumweighing 1.4 g with vegetable extracts. Percentage
conposition (by weight) Ingredient % .

5 EXAMPLE 1

Coated chewing gum weighing 1.4 g.

Percentage composition (by weight)

Ingredient %
Gum base 24.5
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
Chitosan oligosaccharide 1
Maltitol syrup 0.93
Titanium dioxide (E171) 0.7
Quick Coat 0.6
Aspartame 0.6
Decorative crystals 0.05
Acesulfame 0.05
Carnauba wax 0.05
Potassium fluoride 0.02
100

10



Gum base 24.5 Xylitol 23.5 Sorbitol 23.2 WMnnitol 16 Flavouring (*) 1.8
Silicon dioxide 3 Gumarabic 1 dycerin 1 D sodiumdiacid diphosphate 1
Pent asodiwmosisgphbsphate 1 Chitosan ol i gosaccharide 1 MzlCoigpor/12899 up 0. 93
Titani um di oxi de (E171) 0.7 Quick Coat 0.6 Aspartanme 0.6 Acesulfane 0.05
Car nauba wax 0.05 Potassium fluoride 0.08 Mallow, nyrrh, centella,

nel al euca, rhatany and acacia catechu extracts. 0.05 Total 100 EXAMPLE 3
Efficacy tests: reduction in tartar deposit. 10 A doubl e-blind crossover
clinical trial has been conducted to conpare the effects of a chewi ng gum
in accordance with Exanple 1 with those of a placebo gum 28 Adults were
admtted to the trial and treated with two chew ng guns WO 03/ 039503

PCT/ EP02/ 12329 9 for five mnutes, four times a day, for 6 weeks. At the
end of this period a

5 EXAMPLE 2

Coated chewing gum weighing 1.4 g with vegetable extracts.

Percentage composition (by weight)

Ingredient %
Gum base 24.5
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
Chitosan oligosaccharide 1
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
Mallow, myrrh, centella, melaleuca, rhatany and
acacia catechu extracts. 0.05
Total 100
EXAMPLE 3

Efficacy tests: reduction in tartar deposit.
10 A double-blind crossover clinical trial has been conducted to compare
the effects of a chewing gum in accordance with Example 1 with those of a
placebo gum.

28 Adults were admitted to the trial and treated with two chewing gums



guantitative evaluation of the tartar deposit was carried out in accordance
with the nodified Vol pe and Manhol d index (J. Periodont. Res. (Suppl.)

14: 31- 60,wWwO0D9/83%03 Thr oughout the treatnment period, the patrcerprs2/ad3k9 used
the sane -5 toot hpaste (not containing anti-tartar agents) and followed a
simlar diet. The sane patients were thendtreated for six weeks

imedi ately after the first evaluation of the tartar deposit with the

ot her chevfondfige minaxey)plodr kimes aplagebe) 61 weeltsoAdahe eend bh thivepsdoe a
treatment procedure as before. At the end of the treatnent period a second

quant i t at i pengitati vaeivaluationt bftheatattar dbPositpess tanbsl 6wt in #ctordhnédwith
accordance with the sane procedure as described above. The results were

subj ect ed the mbdifiet Vadpe andl lyinkold indexS{ 1 desrio dodtwRest gSil?l.)oaﬂBad@,aﬁm e
"t" test. The eval uation conducted after the patients had chewed the gum

15 descri b74)n Eramgheut tlenursimehedperidd, e r paltieitsoalli msedr they sd@posi ts
conpared with those observed after chewi ng of the placebo gum This
r educt bon tostlgiaate $hotcadhtgimingramti-catdr. agdérdsy esdfollovfed bheimiladydiet. €The
summarised in Table 1. Table 1 20 "T" test: paired sanples for neans
Pl acebo Bwanie ndrents a7 tHe3 tER1B0r Mar waeke iAmMBEOR6D, Af@wI8M first
(bservations 28 28 Pearson's correlation 0.9858011 Hypothesi sed
di f f er enceevafuatbam ©f0theP{attart Jeposit wdth ehle GotB8r-chbwiviy QAHA3EHR0anple 1 or
PCT/ EPO2/ 12329 10 CLAIM5S 1. Oal fornulations in solid form conprising:
placebo) in accordance with the same treatment procedure as before. At the
end of the treatment period a second quantitative evaluation of the tartar
10  deposit was carried out in accordance with the same procedure as described
above.
The results were subjected to statistical analysis using Student’s two-
tailed paired sample “t” test.
The evaluation conducted after the patients had chewed the gum
15 described in Example 1 demonstrated a 13.9% reduction in tartar deposits
compared with those observed after chewing of the placebo gum. This

reduction is statistically significant. The results of the study are summarised in

Table 1.
Table 1
20 “T” test: paired samples for means
Placebo Ex. 1

Mean 4.2410714 3.6517857
Variance 10.539269 7.9599041
Observations 28 28
Pearson’s correlation 0.9858011
Hypothesised difference of means 0
P(T<=t) two-tailed 6.884-05




a. polyphosphates; 5 b. an abrasive agent; c. a source of fluoride ions; d.
a polyner derived fromchitin, or other naturally occurring hydrocoll oids
or a m xtwopespssprof; e. optionally extracts or active i ngcedipent2s2of
vegetable origin; 10 f. optionally antibacterial/disinfectant agents. 2.
Formul ations as clained in claim1l, wherei'tY the pol yphosphates are

sel ected fromtripol yphosphat es, pyrophosphates or m xtures thereof. 3.
Formul at i dbpAIMS! ained in claim2, conprising a mxture of alkali netal
pyr ophosphat es and tri pol yphosphates. 15 4. Fornul ations as clained in any
one of the preceding clains, further containing excipients selected from
gum base, sweeteners, polyal cohols, flavourings, dyes, softeners,

pl astici ser.s, Dalbifbimalai@ndntJulikfoned,scorbprif@igiul ations as clained in the
precedi ng clains, wherein the abrasive agent is hydrated silica, calcium
carbonate and tal c, milyphRosphdessi dually or in a 20 mixture thereof. 6.
Formul ations as clainmed in the preceding clains, wherein the chitin-
derivefl pol ynerb.i s aan plarasive sgerdtpt al | y) deacetyl ated derivative of chitin,
optionally chemcally nodified, optionally in association with other

pol ysacchar i des. hydrasahiceiafsflu@®de ioksyr mul ati ons as clained in claimb®,
wherein the polyner is a chitosan. 8. Formulations as clainmed in claim?7,
wherei n the chid.osara pslychét dsdved fiony chitie,har other nQturktiyradcatiings as
claimed in clainms 1 - 5, wherein the naturally WO 03/039503 PCT/ EP02/ 12329
11 occurring hydrocdlydvodsllaids oranhhaturgaherdofcust bean gum al gi nates,
carrageeneens, gellan gum or other pol ysaccharides wth bi oadhesive

properties. e. optionally extracts or active ingredients of vegetable origin;
10 f. optionally antibacterial/disinfectant agents.
2. Formulations as claimed in claim 1, wherein the polyphosphates are

selected from tripolyphosphates, pyrophosphates or mixtures thereof.
3. Formulations as claimed in claim 2, comprising a mixture of alkali
metal pyrophosphates and tripolyphosphates.

15 4. Formulations as claimed in any one of the preceding claims, further
containing excipients selected from gum base, sweeteners, polyalcohols,
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

20  mixture thereof.

6. Formulations as claimed in the preceding claims, wherein the chitin-
derived polymer is a (partly or totally) deacetylated derivative of chitin,
optionally chemically modified, optionally in association with other

polysaccharides hydrocolloids.

25 7. Formulations as claimed in claim 6, wherein the polymer is a chitosan.
8. - Formulations as claimed in claim 7, wherein the chitosan is chitosan
oligosaccharide.

9. Formulations as claimed in claims 1 — 5, wherein the naturally



10. Fornulations as clained in the preceding claims containing extracts 5
with anti-inflammatory, wound-healing, antihenorrhagic, soothing,

enol | i entwo od@swnyest ant and anti septic properties. 11. FeCTHPar/i1m3Rs as
claimed in claim 10, wherein the vegetable extracts are selected from
extracts of Centella asiatica, Mlva syl vektris, Melaleuca alterni folia,
Comm phora abyssinica (nyrrh), Kraneria triandra (rhatany), 10 Acacia

catechu, Mediwage satdredollaidsaldra) xahtfinnsgah, t RRUSEMHSanSt YiRX. afdiflteds
Styrax benzoin (beﬁ?f)i n), Matricaria recuts%ta (canom | e), Echi na(%ga

pur pur ea (eabagemeans,angelGiot gund eehl tier( Poaagadtchapldesd)with 2 biFaiHedlwd | ons
as claimed in the preceding clainms, containing 0.5 to 5% by weight of

pol yphosphptoperti€s.5 to 7% by wei ght of an abrasive agent 15 (possibly

whol |y or partly encapsul ated), 0.5 to 5% by wei ght of a polyner derived

from chitih). anfoanslations af dinesd de fhenpreveliing @ldind FdheAnthd lei@rakete
intake of 0.005 to 0.2% . 13. Fornulations as clainmed in claim12, further

cont ai i ngwithOdnti-on&ryatonej woundfhostige) abtiBemorflagtic; se@thidh, JR6MEndt i ons
as clainmed in the preceding clains, conprising disinfectant and/or

ant i bact erdalonggstans andlantisegtib peopértiesl osan, zinc oxide and zinc salts,
either alone or in conbination with one another, in concentrations of

bet ween 0. 16 ankoBatlations Ferctaimed onslam L0 anirRteinrthehegetale dxbgictd aigTs.
wherein said 25 formulations are chewi ng gum or candi es.
selected from extracts of Centella asiatica, Malva sylvestris, Melaleuca
alternifolia, Commiphora abyssinica (myrrh), Krameria triandra (thatany),

10 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).

12.  Formulations as claimed in the preceding claims, containing 0.5 to 5%
by weight of polyphosphates, 0.5 to 7% by weight of an abrasive agent

15 (possibly wholly or partly encapsulated), 0.5 to 5% by weight of a polymer
derived from chitin, and a source of fluoride ions able to guarantee a fluoride
intake of 0.005 to 0.2% .

13.  Formulations as claimed in claim 12, further containing 0.01 to 2% by
weight of vegetable extracts.

20 14. TFormulations as claimed in the pfeceding claims, comprising
disinfectant and/or antibacterial agents selected from triclosan, zinc oxide and
zinc salts, either alone or in combination with one another, in concentrations
of between 0.1% and 5%.

15.  Formulations as claimed in the preceding claims, wherein said

25 formulations are chewing gum or candies.



