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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 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 ztnti-tartar toothpastes now commercially available. The
clinical efficacy of these toothpastes ltas 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 ﬁolymeré 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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The polymers most often used in compositions designed to control tartar

are -polycarb'oxylates derived from ‘acrylic or fnethacrylic 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-debay, 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

similar known formulations.

to that of



r * 5 APR 2006 3 The conpositions of the invention contain effectivger 2008
“anmounts of. a. polyphosphates, preferably a m xture of al kali netal
pyr ophosphat es and tri phosphates; b. an abrasive agent (preferably hydrated
silica); 5 c. a source of fluoride ions;,d. a polyner derived fromchitin,
or other naturally occurring hydrocolloids or a mxture thereof; e.
veget abl e extracts; f. optionally antibacterial or disinfectant agents. 10
I n addition tolh&eomposiizonhef i imvestioafeontaian effectbs/amounts efinposi ti ons
of the invention will contain excipients suitable to define the final form
of adni ni strai on.palypbosplateaxampeterablychewi rgixjune f oofrul alkpbin wetal
require a suitable base consisting of gum base, sweeteners, polyal cohols
such as xylitol, sopwiaphiosphateaqadrigiphiosphates] avourings, dyes, softeners,
pl asticisers, stabilisers, thickeners, etc. The fact_ that the conpositions
of the inventi®n codbrbeasive agentdprefereblythydrated silicr);m on the oral nucosa
I ncreases protection against tartar deposits, because the active
i ngredi ents refrai n ¢ fOBEsStfcklusidn i0RE user's teeth and 20 guns for a
| onger tine and the pol yphosphates are profected agai nst the hydrolysing
action of the éral %anolymen derivedyfeomnehitiyenti otiert prairallyt epFeBHE st s
of a chitin deacety|ated _derivative, possi blfy chem cally nodified and
optional Iy in associ¥dioshligidsor amixtuieobesefs, to enhance its bi oadhesive
properties and its ability to protect 25 the pol yphosphat es agai nst
hydr ol ysi ng agent s. vegfdaklertadragdsn great scientific interest in
controll ed-rel ease systens directed at the oral nucosa in the past decade
(J. din. Pharl. Thepptieuajliopntibactepial gpylisinfrctand) 38asits st udi ed i ncl ude
partly deacetylated chitin, highly 5 APR 2006 WO 03/039503 PCT/ EPQ2/ 12329
10 In addition to the active ingredients referred to above, the compositions

of the invention will contain excipients suitable to define the final form of
admi.nistration.

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
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of chitosan with-...a higher nolecular weight. Al though this procedure is
known, i tthesespolymenspaacelerateaveourek rheating izl i metoogtasist (Bismsi 1999y to
those which are the object of this invention. 15 Optionally, naturally

occur bi n2Q{3RY:sAt3MelSi; de Ortay dMmn| Surigd S 7med-52). fiasstalliesr dexhbustraid h
simlar bioadhesive properties. Polysaccharides ydrocol l oids of this type
are: xantthanbipadhesiveuproperties gofnchitiogam atoswards ctirer againemrcosga(Bomgue and
others. Broadly, the pol yner-based system descri bed above anpbunts to 20
bet ween (18986159624, M&WobRel.f@l:tlﬁS&ﬂ 88phmindi Pharm. 8d4pr48kr abl y
between 1 and 3% The pol yphosphates used in the conpositions nmay be al kali

netal pyrophcsmemgestitali fhomphadesyibedex dhet apfedfepedt eforn r iipol ghitesaphat es
or mxtures thereof. A mxture of disodiumdiacid di phosphate and
pent asodialisascehanides apoemserainlty iayaisbleatenipoymt thaukenprisesefweorted. |t
has been proved that a toothpaste containing this m xture provides a nore
mar kéfl r Sgueni menomen Higlucesmming unitshhbanded ctontoaieniangtlpsrr witlosphdtés not
associated with triphosphates (J. din. Dent. Vol. |X(4), 101-104, 1998).
- 5 APR Sp mpigdy| 9btained by pprymabist bydeotysist of chitsamewith & hoghé&% by
weight on the total, conposition to which the invention relates.

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 thié 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 amouﬁté to
20 between 0.5 and 5% by weight on the total composition, and preferably
between 1 and 3%. |
The polyphosphates used in the compositions may be alkali metal
pyrophosphates (diphosphates), hexamet\aphosphates, 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).



The function of the abrasive agent is to increase the plaque-rersviApPR 2006
"action already possessed by ordinary chewing gum It may be forned by
hydrated silica (in a suitable form, calciumcarbonate (in a suitable

~ form or talc, either individually or conbgned with one another. These
abrasives may also be present totally or partly, either individually or in
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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 present in the compositions of the invention are
selected from extracts of Centella asiatica, Malva sylvestris, Melaleuca
alternifolia, Commiphora abyssinica (myrrh), Krameria triandra (rhatany),
Acacia catechu, Medicago sativa (alfalfa), resins of the genus Styrax, such as
Styrax benzoin (benzoin), Matricaria recutita (camomile), Echinacea

25  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-



firstly, to assist and reinforce the reduction in diseases of the.grgr sos
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pl aque, which leads to tartar deposits. The formul ations of the invention
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reduces tartar deposits and has ot her 'beneficial effects on the cbndition

of the @agticululy predispededpersens. The fol | owi ng exanples illustrate the
I nvention in greater detail. - 5 APR 2006 WD 03/039503 7 5 EXAMPLE 1 Coat ed

(éjhevvi)ng gum Vg thkifeymuldtions BE the ivegeiom thesd bx@actstapticdiioapkiniedi ent
m base )
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 fhe gulﬁ 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.



Xylitol . Sorbitol Mannitol Flavouri ng Silicon dioxide Gum arab§ PR 2006
"Adycerin Disodiumdiacid di phosphate ( .
1 Mal titol syrup Titaniumdioxide (E171) Quick Coat

‘ol i gosacchari de

Aspar t an®O 0388%5P%t i ve crystals Acesul f
f|50|‘ide PCT/ EPO2/ 12329 24.5 23.5 23.2 16 1.8 3 1 1 l 1 1 0.93

0.7 0.6

5 EXAMPLE 1

Pent asodi um tri phosphate Chitosan

ane Car nauba wax PCAER242320

Coated chewing gum weighing 1.4 g.

10

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




0.6 0.05 0.05 0.05 0.02 100 10 WO 03/039503 8 - 5 APR 2006 -5 ApR )

" PCT/ EPO2/ 12329 5 EXAMPLE 2 Coated chewi ng gumweighing 1.4 g with veget azb.e—
extract svo e3esm3t age conposition (by weight) |ngredient BOT/ERO21232%e 24.5

Xylitol 23.5 Sorbitol 23.2 Mnnitol 16_ Flavouring (*) 1.8 Silicon

dioxide 3 Gumarabic 1 dycerin 1 D s8di um di aci d di phosphate 1.

Pent asodi um tri phosphate 1 Chitosan oligosaccharide 1 Mltitol syrup 0.93

Titani um di oxide (E171) 0.7 Quick Coat 0.6 Aspartane 0.6 Acesulfare 0.05
Car nauba wax 0.05 Potassiumfluoride 0.02

5 EXAMPLE 2

Coated chewing gnm weighing 1.4 g with vegetable extracts.

Percentage composition (by weight)

Ingredient - %
Gum base 24.5
Xylitol 23.5
Sorbitol 1232
Mannitol _ 16
Flavouring (*) , 1.8
Silicon dioxide 3
Gum arabic 1
Glycerin _ 1
Disodium diacid diphosphate 1
Pentasodium triphosphate 1
Chitosan oligosaccharide ' 1
Mailtitol 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



Mal |l ow, myrrh, centella, melaleuca, rhatany and acaci a catechu -extaPRc2088
"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

ef fects WP U08%8% ng gum in accordance with Exanple 1 wi tRCHERIZH23D a

pl acebo ‘gum 28 Adults were admitted to the trial and treated with two
chewi ng guns - 5 APR 2006 WO 03/ 039503 PCT/EP02/12329 9 for five m nutes,
four tines a_day,, for 6 weeks. At the end of this period a quantitative
eval uat i d@rdfive HBinudes, afouretinssta way, dar 6 ewekist Atrthecemd ddnthés wetiod & he
nodi fi ed Vol pe and Manhol d i ndex (J. Periodont. Res. (Suppl.) 14:31-60,
1974) . THiuAMHalVe exaluation afthe fastaradepositewpatamitd oat in usesrdanee stk 5

t oot hpastle1 (not, containing anti-tartar agents) and followed a simlar diet.
The sandhpanpdHied YalpeandMankolddndex (i Reniedénst. iRuedSappl.y 14:3 b0, he
first e\;@gg@tif of the tartar deposit with the other chew ng gum (Exanple
1 or pl ) aebendathe tgatmenteperind, ttheapatinnispradl aede ths &mfior e.
At th end of the treatment period a second quantitative evaluation of the
tartar 1doathRasis &%C%ﬁaml@a afi-tariansgentdhavd followede smtarpdiet.eThe e as
descri bed above, The results were subjected to statistical analysis using
St udent ' SaMfoPatignteWersi then dreated for sixe steekshimmealiately cafterotite st
after thevpﬁgi ents had chewed the gum 15 described in Exanple 1

deronst r SVétPatian ofothectartar deposit Meitl the dethes ichewingnguame (Exambpld Hose
observed after chewi ng of the placebo gum This reduction is statistically
signific 9°§’ﬂ)emr ageondange WHE theusame rteeatment procddure ad divferel. ATahd e 1

20 "T" test, [Bai red s{';mpl es for means Pl aceboEx. 1
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. ]

Mea}n 42410714 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




Mean4. 24107143. 6517857 Vari ancel0. 5392697. 9599041 (bservat i on528_2€ APR 2006
" Pearson's correl ati on0. 9858011 Hypot hesi sed difference of nmeans0 P(T<=t)
two-tail ed6. 884-05 - 5 APR 2006 10 CLAIMS 1. Oral fornulations in solid
form conprising: a. polyphosphates; 5 b. abrasive agent; c. a source
of fluoride ions; d. a polyner derived fromchitin, or other naturally
occurring zﬁﬂricol | oids or a mxture thereof; e. vegetable extracts

sel ected fre |la asiatica, Malva 10 sylvestris, Melal euca
alternifolia, Conmm phora abyssinica (nyrrh), Krameria triandra (rhatany),
Acaci a catechu, Medicago sativa (alfalfa), resins of the genus Styrax,

such as Styrax bepnzpi.n enzoin ricaria .recutita (canmonmle),
Echi nacea p&rpurgia%q,rﬁélﬂﬁﬁg% "Lﬁ?jll}%tf%rtn&ncom%ﬁllngri (dragon's bl ood); 15 f.
opti-onally anti bacteri a,/ i sipfectant agents. 2. Formulations as clained in
claim1, wherein®he 88 EBBW&SES are selected fromtrip oljyphosr)h_at ez,
pyrophosg)hat es Ok, n‘ixtél#{raﬁ%t. rg f.. 3. Formulations as clained in claim 2,

i Si ( 4 ?a ﬁ%tt’a

conprisihg a m xture | pyrophosphates and tri pol yphosphat es.

20 4. Fornul ations as_,¢l.al ! : of the preceding clains, further
cont ai ni ng exci pleént Sa?g?é&ﬁ@%ﬂggg%dg ’base, sweeteners, polyal cohols,

fl avouri ngs, dyeg, SOftgmers: gBligsh il Shiin SyARhb! AERaFPdctitatiener s. 5.

Fornul ati ons as cl ai ne € preceding cldins, erein ive

ooen | Dyt o6 o1 heauepRbLB ERRRRBIAR Lalc, i ther vl duc Ly
claims, wherein ghe chbdtAble extracts selected from Centella asiatica, Malva

10 sylvestris, Melaleuca alternifolia, Commiphora abyss;‘nica (myrrh),

Krameria triandra (thatany), 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);

15 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.

20 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

25  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



derived polyner is a (partly or totally) deacetylated derivative of chitin,
"optionally chemically nodified, optionally in association with otf3eAPR 206
APR 2006 11 pol ysaccharides hydrocolloids. 7. Formulations as clainmed in
claim6, wherein the polyner is a chitosan. 8. Formulations as clained in
claim7, wherein the chitosan is chitosan | i gosaccharide. 5 9.
Fornmul ations as clainmed in clains 1 - 5, wh lein the naturally occurring
hydrocol | oi ds are xanthan gum | ocust bean gum al gi nates, carrageeneens,
gel l an gum golytaeeharidey hgdrdeaiiodés Wit h bi oadhesi ve properties. 10.
Formul ati ons as clainmed in the preceding clains, containing 0.5 to 5% by
10 wei ght of7.pol onmsfgianess dkimeddn 2liby6 weherein thie pulymbr &si visitaaant
(possibly wholly or partly encapsulated), 0.5 to 5% by wei ght of a pol yner
derived frol. chifiormulations ascalamedfinfélanni Hlewhensinatieechitogamigrhéi®san
fluoride intake of 0.005 to 0.2% . |1.Fornulations as clainmed in claim 10,
further contodigosaecliarde.t o 2% by 15 wei ght of vegetable extracts. 12.
Formul ations as clainmed in the preceding clainms, conprising disinfectant
and/ or adti Pact eFoamudaféons aseladaimeet] finorlaimc| bsan3, zwhereni diee ansturallyc
salts, either alone or in conbination with one another, in concentrations
of between ©@c¢usrifgl Bydraxollpdds Faremuaathamsgam, cladustdbean t genpr edgitiategy,
claims, wherein said fornulations are chewing gum or candi es.

carrageeneens, gellan gum or other polysaccharides with bioadhesive

properties.
10. Formulations as claimed in the preceding claims, containing 0.5 to 5% by
10 weight of polyphosphates, 0.5 to 7% by weight of an abrasive agent (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% .
11.Formulations as claimed in claim 10, further containing 0.01 to 2% by
15 weight of vegetable extracts.
12.  Formulations as claimed in the preceding 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%.
20 13. Formulations as claimed in the preceding claims, wherein said

formulations are chewing gum or candies.



