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intervention of a dental professional.
BRIEF SUMMARY OF THE INVENTION
[0004] The invention provides particles that disrupt and/or impede the
attachment of bacteria to an oral surface and compositions containing the particle. The
particle includes (i) a core that has an oxide compound or salt and (ii) a bioadhesive
polymer. The bioadhesive polymer is attached to the oxide compound or salt. Also
provided are processes for preparing the particle, methods for inhibiting or reducing the

formation of plaque on an oral surface using the particle, and other related methods.



[0005] Figure 1 illustrates a reaction scheme for
oxi dation of a polysaccharide to provide carbonyl
wW@e@aps9438 ol | oned by reacting the resulting poPgIES2000060785

attach it to the surface of a solid particle core, by
reaction of the carbonyl groups with am ne groups.

[0006] Figure 2 illustrates a reaction scheme for
attaching a carboxylic acidcontaining polyner to the
surface of a solid particle core, by reaction of a
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attachment to teeth, gums and other oral surfaces, without requiring application of a

contiguous polymer layer.

[0010] The present invention also provides an approach to deliver benefit for
prevention of bacterial adhesion/attachment to biolo gical and other surfaces generally
(e.g., tooth surfaces, mucosal surfaces, and/or derma surfaces). The approach takes
advantage of the anti-fouling properties of bioadhesive polymers, preferably
polysaccharides and related polymers, such as polysaccharides, dextran, and hyaluronate
(HA). Particles according to the present invention are provided that comprise such
polymers stably attached to solid particle cores, such as particle cores of silicon oxide
(5i0) or zinc oxide (ZnO). These particles are applied to surfaces, which may be

biological surfaces, such as oral surfaces, in order to create a barrier against microbial



pol yners stably attached to solid particle cores, such

as particle cores of silicon oxide (SiQ2) or zinc
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whi ch may be biol ogi cal surfaces, such as ora

surfaces, in order to create a barrier against

m crobial (e.g., bacterial) attachnent thereto, as well

as against attachment to the treated surface by

organi c nol ecul es (e.g., organic scum conponents). The
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[0012] In one embodiment, a metal(s) for use in such metal compounds, salts,

and mixtures will be chosen from alkali metals, alkaline earth metals, Zn, Sn, F e, Se, Cu,
Mn, Mo, Co, Ni, Cr, V, W, Ti, and Al, preferably from alkali metals, alkaline earth
metals, Zn, Sn, Fe, Cu, Mn, Mo, and Ti, more preferably from alkali metals, alkaline
earth metals, and Zn. In one preferred embodiment, the metal(s) will comprise any one
of alkaline earth metals, Zn, or a combination thereof with one another or with an alkali

metal(s) or both.



M, M, Co, N, C, V, W Ti, and A, preferably from
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al kaline earth nmetals, and Zn. In one preferred

enbodi ment, the netal (s) will conprise any one of
alkaline earth netals, Zn, or a conbi nation thereof

with one another or with an alkali metal (s) or
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polymer(s) that are at least substantially water insoluble, and preferably not significantly
water-swellable, such as polyolefins, polystyrenes, polycarbonates, polyesters (including
polyhydroxyalkanoates), and the like. Where a particle core is selected for use in an oral
care composition, it will be orally acceptable, e.g., no significant toxicity under the
conditions and concentrations used, etc.
[0016]  The particle cores are preferably substantially water insoluble. As
used herein, this means that the particle cores will retain their dimensions under aqueous

conditions at a pH between pH6 and pHS, for at least 3 hours, preferably for at least 4, at
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Nanoscopic or microsopic in scale. In one embodiment, the particle cores will have an
average size of about 1 to about 100 pum, preferably about 5 to about 50 pm, more
preferably about 5 to about 25 pum. In one embodiment, the particle core sizes will be
from about 1 nm to about 1 um; thus, the particle core can have the dimensions of a
colloid. In one embodiment, the particle core can have the dimensions of a single
molecule. Thus, the overall particle can have the form of a regular or irregular

hyperbranched structure, e.g., a dendrimer or brush architecture. Such molecular-scale



cores may have any size, preferably less than 1nm In
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bioadhesive polymers include:

(1) polysaccharides and related polymers;

(2) polypeptides (including dipeptides, oligopeptides), such as albumins, caseins,
collagens, fibrins, gelatins, globulins (e.g., immunoglobulins), lectins, prolamins (such as
avenins, gliadins, glutelins, glutens, glutenins, hordeins, kafirins, oryzins, pennisetins,
secalins, zeins), synthetic polyamides, and targeted polypeptides (e.g., polypeptide

aptamers);



provided by the polyner will be a primary or secondary
carbonyl group(s) or acid group(s). [0021] Bioadhesive
woologhess i ncl ude any natural or synthetic honBET/U82006/060785

het ero-pol yner that is capable of adhering, whether by
physical attraction or chem cal reaction, to a desired
target surface, e.g., a hard or soft oral surface,

t hroughout the mininmumtime considered effective for
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?6) ngloe};nh drides, such as poly(fumaric-co-sebacic)
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SY NI ol BBIEE NS 2 19/(‘% yY al%gﬁolg) );l)ggrvmyl esters, polyvinyl
ethers, polyvinyl halides, polyvinylphenols, and polyvinylpyrrolidones.

[0022]  Such bicadhesive polymers may be provided in the form of linear or
branched polymers, or may be provided in the form of larger structures comprising such
polymers, e.g., colloids or latexes. In some cases, a monomer of such a bioadhesive
polymer may itself provide bioadhesion. Thus, in some embodiments, the bioadhesive
can be a bioadhesive monomer, such as an amino acid or a monosaccharide.

[0023]  Bioadhesive polymers can be readily obtained from commercial
sources including, e.g., Fluka (Ronkonkoma, NY, USA), Polysciences (Warrenton, PA,
USA), and Sigma-Aldrich (Milwaukee, WI, USA; and St. Louis, MO, USA); or can be

synthesized from monomers obtained from these suppliers using well-known techniques.



e.g., polyethylene glycols), polyalkylene oxides,

éolSaIkylene terephthal ates, and the like; (8)
wooliyssdiesanes; (9) pol yurethanes; and (10) poPGWUS3006/060785

pol ymers, such as poly(vinyl alcohols), polyvinyl

esters, polyvinyl ethers, polyvinyl halides,

pol yvi nyl phenol's, and pol yvi nyl pyrrolidones. [0022]

Such bi oadhesi ve polynmers may be provided in the form

of linear or branched polymers, or may be provided in
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substltuted erlvatlves
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t wi || referably be sel ect
relaz?cﬁs mer {lprafcgablyhe pefpetebiitig the sybsgtutmidndatebiuted hexose,
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In one embodiment, the polymer will be a glucose, glucose acid, and/or glucose alcohol
polymer or copolymer.

[0027]  Representative examples of preferred polysaccharides and related
polymers include: celluloses; chitosans; starches; glycogens; gums, e.g., plant, microbial,
and algal gums, such as agaroses, guars, dextrans, and carrageenans, and synthetic
polysaccharide-based gums; and glycosaminoglycans, e.g., dermatans, chrondroitins,
heparans, hyaluronates, and keratins, including dermatan sulfate, chondroitin sulfate,
heparan sulfate, heparin, and keratan sulfate; substituted saccharide polymers, e. g., alkyl
celluloses, hydroxyalkyl celluloses, carboxyalkyl celluloses, cellulose esters (including,

e.g., nitrocelluloses), and the like; microbial exopolymers; and structures comprising such



(e.g., Nacetyl), or sulfamdic, sulfonamdic, and
sulfamc (e.g., Nsulfo), substitutions; alkanoyl
W@s20e/059488 9. , pyruvic, acetic, and fornm c est ePCT/U82006/060785

sul foxy or phosphoxy acid ester, substitutions (on

pol ymer hydroxyl groups); and al kanol, diol, and

pol yol ester substitutions (on polyner acid groups).
[0026] In one enbodinent, the nmonomelic units of the

pol ysaccharide or related polynmer will preferably be

pSigheR! 6, hiAm bofoi Rt dhikad 89&&@}&1%5”3%)0;@ %arides In one
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| ucose al cohol " pol yner copo yITer . [0027]
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oxﬁi@iddlﬂo%%haﬁ&’ésl(gl O%S d‘?%ﬁ% 091% g g‘:ﬁm’éﬁé’ﬁ?}?fﬁ%r s

nitrocel | ul oses)
Pobﬁﬁpaﬁﬂﬁmmgb@nwmmmhaﬁg, emdahﬂik@/ (rjrer sf e.g., marine
h oids o . )
gg: l S aci h aﬁdo %l)é/‘ers Itﬁ Ea‘%?i GiIF gerecisn baichemically medified to
incpeisy bidadieaiond Fop éxdn%l@ttﬁﬁ%)& 1[5%1['1‘% lhod? ﬁe(?bg)f) glt%wg the number

| y(sacchari de a gl ycosanm no
Of%‘?(')gggié%/)(’ é]@ar@@ﬁﬁ? g-negr ) ?@@@vm and)’bebemﬁe@ly charged (e.g., amino)

d. [0028] In
gro@hé’ %?isb@%? dﬂl tﬂk %58@%}}8%3 S %:gg SB@%/ lggabgfg?c%hnbp male igorder to
enlpotytha mbibity bethe ppBAMEIRS adHeRs to%ﬁ@tré@& @mf@c‘éﬂoﬁﬁﬁlsocgf dbRE tissues.

te and/or nethacryl atée
For"°'a§éa§e@L%«;e""raépw@maaﬁw&mémmmnwmwmmfcharged

| at ed
sur%gé! gglgg%ﬁﬁ%hlgaleﬁgﬁaryg&'}g&g%%ela %ﬁ& zotes pﬂmmlt Qften present
negaBvsly e}pqrgcdadc(malgs P(ﬂymefs)té@ébt@kie@y BAAEs ARG Qﬁﬁ&sﬁtﬂ%)o arges,
oL I at§ ol yester. Exanpl es of carboXxyl at
ie. poflef S‘f@ cwgﬁft?l H.??Sn}ag gtsglgotﬁ@p}ymgi ontlodifeed, so as to obtam an
advahtgbdvak 88gre6 af fé&ﬁ@?idﬁéh@ﬁ ®such surface charges. Chemical
modifications to the polymers may be made by employing any of the useful linkage
chemistries known in the art, such as those described in U.S. Patent Application
Publication No. 2005/064027 A1 to Jacob et al., the contents of which are incorporated
herein by reference.
[0030] In one embodiment, the bioadhesive polymer will be a hydrophilic
bioadhesive polymer. In one embodiment, the hydrophilic bioadhesive polymer will be
any that provide an adhesive effect when deposited on or attached to a surface in an

aqueous environment; preferably it will be a hydrophilic polymer that is capable of



pol ysaccharides (e.g., carboxymethyl starch,
car boxynet hyl cel lul ose), hyaluronates, oxidized
wpoioyssaahari des (e.g., oxidized starch, oxi di e€dUI6/060785

gum, pectates, polyaspartate, polyglutanates,
xant hans, and the |like. [0029] Polyners to be attached

to the core can be chemcally nodified to increase
bi oadhesi on. For exanple, the polynmers can be nodified
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melety tha;tus h liakert Wbseh @ asalf ¢obeﬂ>nﬂga okheh- ccP@ﬂe‘%ﬂ& hnked to the core.
atl on, Publicati on . 2005/ 064027 Al

sigh ALk pay b bR egacsed e ﬁo‘é@raéldltmmqmmcmdemm&reé)madhyswe
po[ﬁﬁ@ﬂ' §ithky F gggltac{t}g% ﬁ:)ﬁ%fgégﬂ n%géﬂlpérggls gb @%dﬁgt?taé‘cg@]wnh the

mer WI be a
COtﬁn B thyeel cmmpﬂnentshﬁayhbﬁjcroﬁmiﬁrénﬂgf abﬂa@l%dh@%étﬂ@ @Q{e\/ﬂ'ﬁﬁ'{fely, a first

iffney B 0T wPetonsis ?%cgr?é‘ﬁﬁlé%‘?w‘ifswegqm@@ghed fo the
et T har P AR b i ARl @OLD bl tat ca be

coya,lmﬂml@mwg orgoiptly providing eb&comlmt@gﬁk&act@@%ﬁtfa%g gl:flai form a

R LN
defiertized bolyeRE€ MitdrhatBRly, @&%ﬁlﬁ@%o&r&flﬂeo%f%nﬁﬁ pliached to 2

hysically or chem cal’l f/ adhering to"the parti
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attached 1o i te? a 1£1ket>rho% d?rre\c/tlbg t(())r]tgg Q(t)re surface, the polymer will have at least
one reactive group that is useful for reacting to provide a covalent linkage, e.g., any one
of: a carbonyl group, such as an aldehyde group; an amine group, such as a primary
amine group, an acid group or derivative, such as an amide or ester, e.g., a carboxylic
acid, amide, or ester; a hydroxide group; and the like. In one embodiment, a preferred
bioadhesive polymer will be one that contains, or that has been derivatized to contain, an
aldehyde or carboxylic acid group(s).

[0034] As is the case for any biopolymers lacking a desired reactive group,
where a bioadhesive polymer is selected that does not have any carbonyl or acid groups,

or any aldehyde or carboxylic acid groups in particular (if desired), or does not have a

10



[0032] In one enbodi nent, the bioadhesive polynmer wll
be covalently linked to the core. In one enbodi nent,
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Sulfonate Sulfonamide

Alcohol (or Thiol) | Alkyl carbodiimide-activated ester Ester (or Thioester)
Bromoacetamide Ether (or Thioether)
Carboxyl Ester (or Thioester)
Chloroacetamide Ether (or Thioether)
Cyclic carboxylic anhydride Ester (or Thioester)
Ester Ester (or Thioester)
9-Fluorenylmethoxycarbonyl Ester (or Thioester)
N-Hydroxysuccinimide ester Ester (or Thioester)
Maleimido Ester (or Thioester)
Semicarbazido Ester (or Thioester)
Thiosemicarbazido Ester (or Thioester)
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added thereto by pretreatnent. [0035] Thus, other
I i nkage chem stries may alternatively be enpl oyed,
wob@resn3t he pol ymer and the particle core or PCTKS2006/060785

toget her provide a reactive group pair, one of the two
provi ding a nucl eophilic group, and the other provide

an el ectrophilic group. The nucl eophile and the
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amino group-containing agents for this purpose include, e.g., amino silicone compounds.

[0039] In one preferred embodiment, an amino silicone compound will be an

(omega-aminoaliphatyl)-tri(aliphatoxy)siloxane of the formula

OR?

|
H,N-R!-S8i-OR?

|

OR*

wherein R! is a C1-Cs homo- or hetero-hydrocarbon group, and R% R? and R* are
independently selected from C;-Cs homo- or hetero-hydrocarbon groups, hydrocarbon in

either case referring to cyclic, alicyclic, branched, and linear hydrocarbons. As used
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the particle core by pre-treatrregt with an am no
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e.g., amno silicone conpounds. [0039] In one _
preferred enbodi nent, an amino silicone conpound wl|
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heteﬁng? hylg?o%aﬁglgﬁ gdr}oup%r,% ydécogoé)r Oupnreg?rlshg]_?oli@é@ groups
COnEFRINE iong Carbor gtot, exaraplecyfwhich ifehatec tat,., 20H,L LoeaiH,

h jn, the term Cl hono- or
ot dOB3010 G n apSBae Shareeb B pull b6 gelpried Groube Ci-Co

O o RGBSR A S, T BT R EngltRe R, B KR be
in@‘?PSBg‘?Iﬁl,é(ﬁﬁlePﬁé fiost the i@~y dlphabie gs@ipsct ed fromthe Cl-C

crbgr il e RS B R b b the CreC ati
growisedh ene émboditbet, RE-1€, ahPRAiIE b&frﬂeﬁezlgelgtgg%}%ﬁ%éed‘f&%ﬁ&e Cr-

[ f, R1 Il be selec (
CSSﬁ %*%fbg-ﬂaigfe{ Q%)t&d@n@ﬁ%m@g iseheeted RRgrouR3yillredat@ér thich buy of the

i pSlger lec .he 2 C akk [oups.

e R o8 I 1B SRR R it B i pidenbca

grqups g & ondembalimernf RY, e, sl Rtw thiiestRal ERup&ln &3 enfiobiment,
1[3;} Incon odiment, R2 and R4 wi || be.ld_entlcal

R gr%B AL ﬁz,gggore QPpratieierakly a mpronsnti3-diyl\gicdup. He one

emb0@inidng ®?, E?é%i@ ®! VJ_iIP irﬁﬁ?%rfdggﬁ‘?g .bggtﬂﬁrl or%%}lfll’; g?eg'?r%ﬂ}g]llz, R?, and

4C2, C3, or g_roug, pre n=propa-1,
R"gillbafh be pthybprewihiobs methy]. R2, B3, and Re will T
and B2 114 St lof Soee i e oy Hymelkpmodoancs

el senedm S SN SO Y,
am -Oarﬂ%a(&ﬁm@fiww a@%M(QHz%SéQQ&N& delﬁ(ﬁﬂ.i}ﬂﬁhhéﬁr%?y@ﬂane,
R |.trpel hoxysi | a ol (QCH3) 3;

Hzlgg(élm nOQ(%@%I)%’rairﬂgeg?c%ﬁgéﬁﬂgﬁ%&%%@%@éﬁl@é%%s-

2- alfi0H3let hyReacticat dvaditiink assdul WWW&%@W Br linkage

0043] Reaction, clolndi tions useful for particle

rea%:}o&s & eawﬁgﬁ?%m £ 81t Ampiisagfeconditions may be used, such as those
described in the examples below.

[0044] The particles hereof may be provided for use in the form of a
composition comprising them. A composition according to the present invention may
comprise a mixture of different particles that vary from one another in the identity of the
core material, porosity, size, morphology, polymer identity, or polymer-to-particle
attachment.

[0045] A composition hereof may be a dentifrice (e.g., paste, gel, powder, or
liquid dentifrice), prophylaxis paste, dental paint, lozenge, chewing gum, or other
abrasive, detergent, or cleansing composition capable, either alone or in combination with
the action of an applicator, of removing deposits, such as plaque, from teeth and/or from
oral soft tissues. Similar solid, semi-solid, and liquid formats may be useful for other

topical and for systemic uses, e.g., as well as tablets, capsules, ointments, creams, pre-
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reactions are well known in the art. Any such
condi tions may be used, such as those described in the
wez@mps®ess bel ow. [0044] The particles hereof negI/D82006/060785
provided for use in the formof a conposition
conprising them A conposition according to the
present invention nmay conprise a mxture of different
particles that vary fromone another in the identity
of the core material, porosity, si ze, nnrp??lo%%é
e attac
geﬂ@ |1é/x"é?é s%g%ggli’ei \:v%’dri]legﬁ &r il %{“al s81'u§81[1§ énéf Sﬁltgm’nlsliogeartd esuaposﬁones
ompgsgtl@s ot alsq)bwﬂmmulamd dsimxlusthatﬂ entarstneLproduct paints, sprays,

ntal paint, |ozenge, chew ng gum

d%%8§ %%’XIS g; gg?ergeﬁt or cleansing conposition
capaloles] ei IR AveRCa Ripid P&Hpéd?x?}ﬁd Rothdbd 8iencd -
acltol on o]f an appl |cgfa PGt O ey Sgef)losP{]bSe FiRerd aga pos

c ?ﬂngagéreame@ﬁp@@mwuan @]aqirasfarlulmd}geﬂl) Slﬂﬂ‘f’l ortsusRneidn mouthwash or
uid formats may be

d
B PE Bt oo sm S i GO mait 5 Pemaesiucn i)
remectméljl caﬁprﬁ@kﬂrelﬂy% ,toﬁaﬂgubﬁ®ste%héﬂll§%5&)talﬂé ?lﬂmsa?ncefs Such

surgical Site washes, parentera

sug%?%ﬁ gﬁgldgv agggssrggﬁ§pbqh or gquldsqu‘mysmdana}esptlonally include one or
méeMBasRk Eét%%g%i’é&eﬁﬁs 2be o D& QLML atggﬁté o §Ie Eg#a %{%g,mb‘fe non-

consuner sprays
catigmig @Bﬁba&mat dgent, Iskcfh as[tﬁ@léﬁin)ﬁdnh@kﬂ@ﬁﬂs Viftla¥ma@utiRd, G&hmins,
desi gned as postclean3|ng

ﬂ“t%PS%F?}Eﬁ?S ’2@???98@?%%1?5@ ﬁng thg glkeaa@icammtsq@nddng@ ingredients, ,g.,
huﬁfect%ﬁﬁf’@'ﬂ?g%geﬁ%u HIMRAL s Yo VIR BinfdnflS ﬁind%%hﬁ%%rls,tglagﬂclzers

topi ca nd systfem c somatic uses.
an’wcplgmg @giié% tdqlsmtpgr an‘r@nmnnss emoﬂmlntsyolebc:mnﬁaﬂé Yolo@dnts, flavorants,

odéﬁéﬁ‘{stj@?-l %g'lug‘éf%a%gcee blldg a%%legf tbgl?fc eis; w? u%:aga%s gﬁgfs?f{]eg; auspendmg
agesmag eapimaneddiigs od. Usert) 8crdlic, 'Hi’ QrboH%(i}gi.Ee o?%él'hﬁgsm coatings),

redients, e.g., antibacteri al agen
%%rpr?ﬁ%‘@lflﬁﬁﬂa ég%thqdléael Bﬁp@seamtwbaeommplea of agﬁrWall IséShh

t
adﬁﬁvé;:arag%%ﬁﬁ%%s S8R0 SEPRLTES LRS! S
60/63R,880 exWiopictiret sl. frddnnigide CAapredn £0ken T8 @:xtract (filed Dec. 23,
i ng. agents, thickeners, solven
20@?‘?@%@“ 33 lb‘i(’%g‘é?%al for Dral Gare §9@99$1t1‘i)lzse¢cmtalamgllllmhoﬂg and
Flag&NFfod Igé:cS Q@tﬁﬁ)ﬁ? hd ’60/%@9? i) g%gg%(i ¢ oA 01{95 péﬂt(“sommtlons

ol eochem cal s orants
CO@ta]nm Oﬁlgnngm Estroct¢fittd, Ddoa®® 20047 ué el 98 iSY! {\/f A SThe
coatin

L E T T N
Hal@lﬁﬁ:hldﬂ@ls)Goodman & Gilman's The Pharmacological Basis of Therapeutics (10®
ed., 2001); and R.C. Rowe et al., Handbook of Pharmaceutical Excipients (4" ed., 2003);
all of which are hereby incorporated by reference in their entirety.

[0047] A composition according to the present invention comprises a carrier.
Carriers are commonly water, aqueous humectant, and/or aqueous alcohol mixtures of a
consistency appropriate for the selected mode of administration of the composition, e.g.,
as a paste, gel, tablet, lozenge, syrup, rinse, and so forth. Carriers for oral compositions

according to the present invention include all known in the art.
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chel ants, preservatives, and the like. Representative

exanpl es of such well-known additives are descri bed,
we2@7/059488 copendi ng U. S. Patent Application SePCHUSNOG060785

60/ 639,080 to Wrrell et al. for Dentifrice Conprising

Geen Tea Extract (filed Dec. 23, 2004); 60/639,331 to

Xu et al. for Oral Care Conpositions Containing

Fl avonoi ds and Flavans (filed Dec. 22, 2004); and

60/ 639, 169 to Boyd et al. for Oal Conpositi on;004

Cont MOakN9 SR BEI ARodpt A& il e TS il cosfioarehts of

as well as in

toptiphties, saph mwmawwmmge@mhﬁﬂﬂs&g ldz%ﬂge@) d%_ums and the

. OQ&& J. G r&ima Goodman & Gl man™s

m%h RS rf@gf eéﬁlgnl?eéi I@F eu‘ﬁf@? aydeation of snewific estrier components is
SR omd e e SENR g, i o,

Phar.maceut i cal
cogfestippariasy |ncorporat ed by refersngsd:ﬂ t{wgl {he

Sptelsﬁe)n{ml n£21g§7r10 %‘?ﬁg&%ielél %cog? y%qceptg&lp,d,egtp@cgp@ner used to
PreEamERm bsal w@hpdsmcaﬁd&ﬁh*ﬁei‘zﬂ%&kiﬁﬁse LB tﬁ%g%ie of skill in

al m xtures of consi stency appropria
the éﬂgég‘? el ﬁ@a@%tﬂoné@ﬁihﬁ msreat ingentei aptienelininokidé bther materials,

I .S rinse,
Bt B r PR PBouifhd uFenr. SRTRGGeoT Y il s ng
Sutféct@rh& pnasifers, anal\/féarhlrﬁxsdulla“d@’s @ dify kRO ds Mt dMyes,
4 ch aqrally accepta e carriers include the
Ctg gﬂ%@ﬁéﬁ’t@ @Olﬁtﬁﬁ?%ﬁé@ql’é@ feel agantts, soveienisg agents flavor
agékﬁc@ thdr@ﬁfb Spre%@ﬁ/taﬁ%s eﬁrﬁl&%ﬁb ﬂaﬂélgs:@rell-egéglﬁ e?rgj[egggqqdetﬁgl while

li ke, and are nore

gelg'éaleeémb@tﬁs of eaghefithid abova categmecsmmwm%ma)f dg@p aR&8Alay be
i ces,
soﬁi@ cBﬁ]ﬁm%%%@uteg Erbci) %’lé'(r:élg%? %ranﬁg:etllnéé;lfj (sjel[rg@gg}eﬁr}}l% pbg,rgpseg yathin two

I NSes

or ﬁnibfmﬁ JRtategd s of hﬁ'térﬁélsaqf%gf@fa@p}l %u&?&tﬂllérr rhgtgneﬁg are sglected for

pr epare an or al COﬁpOSItIOﬂ conp
CO%E%etgvhwa@b he ,Rértlcéf‘éo@m’db@s \bih other Digreskaritd of o bdilﬁp(ﬁ;[ﬁon

the C resent inventign
opt I @;152? ly qﬁﬁfg ﬁl ‘ﬁ%ffl PSEiaYS, 0F fiafesgQrafly acceptable

caramartypleallwctcmme tan a?ﬁ&iu bR4s8 coﬂﬂphhﬁ gtwsa’ter%&” fv@#% A4 taic}'ffol
act

en such as sur ants, enulsift ers
muﬁﬁta:u' élfrt(]jtprs mn bq.qloﬁlﬁg 9 mg:nﬁg&]ﬁmal @mea{spmpases a hurrflectalnt and/or
a SIEERmk a0 drral nﬁllelvézesf Yatid &q?a[ o8 t8r 1ls§n tl{%g%lt&ghedﬁteﬁg)m about

agents, swee enlng gents
L:1ge abart 24t peferabig aboutisi: hat i(ehsnd hﬁf@ﬁ%feréﬂl¥ hBout 4 1 t]Q about

| attributes of each
61, B ot et ereat T Pt 1 oty ol preeraton esgically in

the m@pe € from about 70 to about 99.9% of the preparation. In various embodiments,

the alcohol is typically ethanol or isopropanol. The pH of such liquid and other
preparations of the invention is generally in the range of from about 4.5 to about 10,
which can be achieved and/or maintained with a PH control agent (acid or base) and/or a
buffer such as sodium citrate, benzoate, carbonate, or bicarbonate, disodium hydrogen
phosphate, or sodium dihydrogen phosphate.

[0051] In the case of, e.g., lozenges, tablets, and beads, an orally acceptable
carrier can be a non-cariogenic, solid water-soluble polyhydric alcohol (polyol) such as

mannitol, xylitol, sorbitol, malitol, hydrogenated starch hydrozylate, hydrogenated

15



some common attributes and any given material may

serve nmul tiple purposes within two or nore of such
weaa0egimBes of materials. Preferably, such carP@BEDS2006/060785

materials are selected for conpatibility with the

particles, as well as wth other ingredients of the

conposition. [0050] In the case of nouth washes,

sprays, or rinses, orally acceptable carriers

typically conprise an aqueous phase conprising mater

glﬁéos% Hﬁfr@%en%q dﬂaﬁ&ﬁﬁheﬂrwoeggnftgé pQ ggdcgﬁ%{g\égé{l an tamount of

nmbodi ‘nen the oral carrrer
ab&)ﬂiﬁﬁﬁ)to about 9% cafthe totaBenmpakitiyn. Ehﬁlsﬂﬁér@ﬁlchra@tgﬂﬁeﬁﬁ and

R 1B S Sl St b oBS L fosSpomay o artmosted oo the
taleg foespéy Mz@ﬁ%@ WornfildidnQo ?ﬁﬁ%’ceﬁh& Breg\%u{r)lg bAthe 3TRY %egéjs and

wat er - al cohol” m xture I n ar st on

logsages aln) the casetof dentifriges inélufling rtmc&bmﬂde?@ tdd.’th;ﬁistw (detthl éams),

f [ I n various enbodi nent t he
oo eshinp BleQO AL Bkl oo b RO n e BB A ety Py in an
anmlmlﬂrdngﬁigl ﬁibrﬁﬁﬂotﬁtlb% toRbBRES@L bPis opdl d Hff)ohﬂ&gm ion is
generﬁnlly in the range of from about 4.5"to about 10,
¥4n

b& erdire dd epmpesithom s futmmatdd far ppplication in the
sefé@%lﬁ {??nh-g?g %@%or@ﬁ% éc% ’%h%r DARE éy%x%}%gfvgﬂacg?ﬁjpggg élil E}%\E\thg)sfpamcles
thatiis alatiut 60 Yyootrl exy by wmgamiﬂateeconq;osm@ﬂl SRbeitBIIERIRR 40%, 30,%
20/. Epg)tef 005 .In the case of, e.g., |ozenges,

% &P & ofthgc 1ong 1 gpe Pmpodizteah theh P@mpfaﬂlm@rewﬂlc@mpnse
frodd aBoud QW ﬁ)%bﬁgﬁf% % Ht df ‘ﬁ@tc%ﬁpﬁg 18$ | 15%1% é/fh xyag yt a&out 5%.

al cohol d¥ manni t
Comgipasitions herpof mge nho bd pﬂtvaiadfas Icyﬁkretnﬂ’yﬂedtpﬁe-nuxes or the pure

t d rogenated di saccharl d.es or
D B S BT Sy ot e (o arich fspirpiont fshe
mdn@eﬁﬁﬁiﬁng&ﬁ%e% pldpBrel O3 f&ﬁ{m&ﬁhtfgpﬁk L Jonfﬂ §1t10ns the

such as glycerin, "and tabletin ricants,
compAIHien; casf conmsise nwrd thap 6%, an@yp be10096 of ﬁmrv@ehghi thdi?é@f

th t, f lLatiaon to facilitate
e OB AR AUt A b L ey
delikang&u&mdhésmhepﬁlyﬁnéts&@ $hel dr6l Mﬁlﬂaé& %ﬁ%hﬂﬁﬂﬂﬁéﬁ to block
ora

(dental creans), and gels,

t t
%2‘%&%9 g"fﬁ e%}alil Py bacterig Er@fmbl:g@nmﬂér acanpialbia nempasnnon
coﬂl%ﬁélﬁgjtﬂe ai*tfblgﬁris i’élatto l%n(gflapc% ?1 ?1?:3 ﬁo/ﬁosat Bfo ?ﬁ? w1th the

e or Ion
corap@sntmm SIntan@ambodﬁnéIm,rpmﬂuaésaﬁtrﬁdﬂced PRb itleAdrhIodhvit], th€r during or
sel.ect.ed fnd usg|a according to the present i nvention

aftet: cil?anggg‘ﬁ pral surfdcss can reman pestdentyRon qleppsed erabivslace 50 9nhibit

ot I?Eg&n@%%g?bml Wc%%n@ﬁlaﬁﬂ@fo%ﬁﬂ&? Iohd Bl 1 RGkiRhs hERSE may
9
also be used to prevent or reduce bacterial adhesion to skin, hair, medical implants,

stents, IV lines, implements, and the like.

[0054] Compositions hereof may also be used to prevent or reduce biofilm
formation or microbial adhesion in contexts other than oral, topical, systemic, or even
somatic applications. For example, biofilm formation, microbial adhesion, and
biofouling may be reduced in marine and freshwater applications, or in aqueous handling
(storage or transport) or treatment systems, by applying such a composition to surfaces of

that are in, or are to be placed into, contact with an aqueous environment. Such
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20% or 10% of the conposition. In one enbodi nent, the
conposition wll conprise fromabout 1%to about 10%
whyooresgbt of the conposition, nore preferabl yPEhust006/060785
5% Conpositions hereof may al so be provided as
concentrated pre-m xes, or the pure particles may be
supplied in frozen, dry, or lyophilized form wth
instructions for the manner of using these to prepare
a final formulation for use. In such conpositions, the

St i.se . nmore than 50% and to 100%
cATRREH LRGP, SOTRE AR TRCE SRR o8 15 1 of
confpnpnite SE€nichinraiy freshwake, drielgubodstanglidg &4 1®Akhdnts systems,

del i veri ng bj oadhesive polyners to the oral surfaces,

e GBRE $q5esis ddlirs platese filpnacastrid ges aphthedikeadhesi on by
bactgpes. P " | | t abl I L
acligns4 Sﬁ&féﬁ% ith &Iég}(ﬁg n?agr%g g Pﬁéécﬁt%ﬁg@sﬁial%?gfﬁcgfggll}cﬁ@system

conprising t es 'l dl
colmypopents &cinhibif tiofilm foumbAcedmorvb piovidea biofpasélbiseRgerltfo
icles introduced into the oral

fa%‘ﬁ%ﬂ?‘in%%g"ié(gf e?gs %H hE eligé% ngl, Racteaidsnerarnip pem during
| SAETRS cyale SERR0 SRl WRRSEL SRR es. bous

surfaces to inhibit or re rent |
shipisaxglie, flajatinmt platfiormanportiben bridges, dooky) fsod proassing seices, grout,

sl B R wilerdieing afd forfiehiriiaths, Sl posiudaccaseprics
(elei, BRrirs, dlidpd) e4TE RiBidiARs, driig hbick @nd E)Q)QQAS}M RS Wa‘&? ﬁlump and

hereof may al so be used to prevent or reduce brof
SUFTGHEROPS HTaR DHige pobhtingslivendanation drimpanss toilei tosvls, tibik

. ' ' . ti i i ons.
I e e
cugtaidsp bathtubl aind gpooipgovbs, sl dsdr itﬂ&cf@bhﬂhﬂltbadhﬁ showerseloSires,

st orage or

appl i cations, . or in aqueous handli ng I
aq‘c‘?’ﬁﬁ% f)‘b"&alofsa GPinea! avptermn boses aaddowsy a@é)]'&e)}lkﬁg such a

co id)i on re i r.are to be ..

o1 gl TR, e o hockitihe 1 Ee biksotininiah % Anposition
coBpukiog tipoigiv¢ritive pad@iesatil behpplicxid aasrfatobpon wigkR dgpsition of
thengﬁricer s, .such.as foy use . on re- usa?l e conponents of

SRiEHCI s dgareds  Thempardeposited &l%aﬁ%ag theirampagtipn may then

rhii facl; Bt | i ,
rethiifal 6BREE withSthe B®rfact; But ard SR osfféhq'ﬁ'{gg%%\%i& gﬁ%ﬂmsg}b%& In one

filtering cartridges, and the |ike
bodimentnthy chmpagitiv will boa icledusing Earhpasitidnd(e.g., an abrasive

pr
I tem conponent.s. tQ inhibit biqgfilm

cBBEDL 3 O BCFBRGRA L ob LS b Pt o

embadinlent,abecon@i3itRin vaill, be@ng capabid o@if@fhe Pabtt@son a new or

bacteria, and organic scum during cleaning. For
alr?f?@é( qped sEace P od FibPns nay b e advant ageously

apphgoad; t 0.1p8: rﬂethoé?g@ct(ﬁding to the present invention, inventive particles are
prepared by process comprising providing a core, a bioadhesive polymer, and optionally
a linker, and attaching the bioadhesive polymer to the core.
EXAMPLES
Example 1 — Pretreatment of Particles to Add Tethered Amine Groups

[0058] Si0; (ZEODENT® silica, 8-16 um average diameter particles,

available from J.M Huber Corp., Edison, NJ, USA) are etched clean with a strongly
oxidizing solution of HySO4/H,0, (75%/25% v/v). Next, the SiO; is modified by
deposition of 3-aminopropyltriethoxysilane (APTES). Although solution deposition is
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ships, rafts, flotation platfornms, pontoon bridges,

docks, food processing surfaces, grout, sinks,
wo awcesE 38 wat er fountains and fonts, birdbat hsPCT/US2006/060785

swi nm ng pools and accessories (e.g., stairs, slides),

air humdifiers, drain holes and pi pes, storage tanks,

wat er punp and stirring vanes, drain plugs and

strainers, condensation drip pans, toilet bows,

toilet reservoirs, bathtub mats and ot her bathtub

185128 SPUpb L derlofitBh imay Ut ower cyrtains),

P bat ht ub Pan del{rg)ool ch\?gessﬁbsst{tl&gfi ﬁgeqe or - 1 HORS HPSHIRE Gepte
utdigs ghictwahyduoos osnditims, aquay bmmf@ued,@,o{;o*by @&gg%&ve box, in order
to\gﬁ}')@rl r&’%&{%ﬁg‘t@!l‘lei and bows, and the |ike. [0056] Thus,

i‘NooNe LSS} R eHPRE-oSeliton deraskiton; underacidin cormditions
ProvidBOS ok ORideBNIIi SN plol&i -Vﬁ[‘%}' v rhisghes gLl be

_ap&lﬂi ed to a surface uBongdv‘\;rg?c iespaﬁgﬁ%{:%ﬁf(l)ozfls@wgersecpm
digtted Fband ttb,? Hﬂsifﬁlmjfl.eiﬁﬂti@ suuticheis ogjused tb nghgoaRist Ff value
flghe i t4,0n_ M en.remain in _contact with the
OsUr?'gge, gﬁt haerséls%%HﬂSnd%‘ihSﬂSﬁHF?fk@al_ 1 adier which time 1 mL of
ABTERBsedbddnd e BFenBiot fsBfrt @S2 PRARTENh ourk sttirﬁng the excess

position wil|l be a cleansing conmposition (e.g.5 an

SiTgROxsOHltgEeR prbveshingwih iethavel) anflawetshat €bsé-tinking of
' .e..4. . a wash. |In ope
T nent o h Sl 3E R, i FrofERpgnii g prosplinking e
cotdgnestioni) nfinthadysd APTHESas0l0EulE AENeFOALTRRENE hﬁ)gﬁ}:eg silica is
|

Syr e~ €.9g.,,.a.rinse. [0057] In a method accor
dn{:g a{@é) Er %‘%ﬁ?bl}’ Rresevwighiours, vEn ippsiclrsmudychesmilaidy pre-treated
to @mr@qdmaﬁﬁ&cﬁg%sgonpri sing providing a core, a

i oadhesi ve pol yner, and optionally a |inker, and

attachi ng the bi oadhesive polynmer to the core.
eat nent. of Particles to Add

ES, EX | - Pret
E I eﬁ p; e% e g’rgﬂ?rﬁglo&oi & 6§5%185‘0 anjugategl to AotysarpharidesGuinc a,
8-1 i i ol i fromJ. M
Lo v TRO AT, R 5 S5 OIS Tt
padicle sAERSyPrenarad accengingop HxampleCk, H2 SORTES 26841 (iZd SR WMticles

. t Si is nmodifjed deposition o
(he%%ﬁé%%teﬁ gg(?g‘&/ i |)'ep%£9§'is‘fc§ﬂgl A@%})_re-gpeft @gﬁpwde carbonyl
gromps theteon. daphswh iRigl $A0e e ads ﬁ¥ﬁ9@{vitﬂ%89ﬁhf¢eqf3d%¥Nalo4)

be substityted therefor. The vapor deposition route

to Qidize thesacghari rigg(p), frrevieg dldehyideicarbonylagroumsyanidecleasing formic
avoj

i@f TR gl v, 0 in order t d
Y nman?lg)guﬁ% (r&%)ei %)ggagﬁpgé%’c{ llg% ﬁsstﬁe g@ﬁf@?’@% C‘Héﬁt?B%l?‘ﬁli%‘i‘P (2). The
surfpqelbpuratABTES dxorbdk tol redisctipelgaindBsite §2 Y0 FSkoh S8AIYE base (structure
notg%’l | cazll. .procedure. In this approach SiQ2 is

fQwn), & éc%] 1E reduced by sodium cyanoborohydrate (N aBH3CN) to form a stable

secondary amine linkage. Since the extent of dextran oxidation controls the amount of

(2) produced, it also controls the grafting density (i.e. number of bonds) between dextran
and the SiO,+APTES. In order to optimize the dextran grafting density, a variety of
dextran oxidation times are employed, e.g.: 0.5, 1, 2, 4, and 24 hours. Other experimental
parameters that are considered are the size (i.e. molecular weight) and polydispersity (i.e.
broadness of molecular weight distribution) of dextran. These two structural properties
will also affect the extent of interaction between individual SiO, particles. The result is
dextran-linked SiO, particles.
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distilled H20 and the pH of the resulting solution is
adjusted to an approxi mate pH value of 6.5 w th HNG3.
wab@7esmpension is then stirred for 1 hour, afPEr/UstwEd60785
time 1nL of APTES is added, and the suspension stirred
again. After 24 hours of stirring, the excess APTES is
removed by filtration and washing with ethanol and
acetone. Cross-linking of the deposited APTES
nol ecules is desirable. In order to pronote the
Efi9pR-3 L ndi vi dual APTES
nol gcul egk‘gf]lﬁta ﬁgn gflé&sﬁa{ggc "‘g?%d?{%jd?(‘f‘“%‘& mygyes i s

dri el®089] 8odi)@lurma¢é é:lAbiswoflaiemﬂbguﬁecgtcf&%ﬁaﬂ&§%2+APTES
a treated to provide
pa?ﬂél a%{e%%ll:ﬁ%ﬁ% iy Eé nfe lbgé%ﬁﬂ has a p@r@@gylgtp f%@mpt]@nahty, no
mB’éllf ickitdreis n&B@M#ﬁ ﬁﬁ&dtothafF pb y@@@ 'ttg&n%ﬁ%ﬁg%ﬁ?%nate

ﬁéﬁ(ﬁr obial gum dextran, 1s cova ent
SiQaT ABTHe %qhéfweéby N -Gﬂhéz‘l-Nofkélnmtlmbanmdpmpyk)dsai}bmuﬁlﬂe(EDC) /

N e{% Sho Itng#n(%l (@Piﬁﬁs'@t) %é’%%eg@@?fﬁrz dgh? graffingsdensity of

hyphmeltat@@tt SﬂthFAPmESV[s d@ntfoareb% B Wary@Hh O B%ﬁ@ﬁ'iﬁ(ﬁ%%n

shovmaéﬁ &8 the dextran is treated wt di um

peri e Fftjhy {5 Fii neripdate lsberaiatrpmaich dedescritidsin, Example
2,ba and rel easi formc

aci %ﬁe@%ﬁf?e ro uct ?@hrye&egg& ef?’%ﬂ‘ﬁ g@éﬂ@ff 3@0
deaV@th@éhzytd:en bo po‘faﬂ;qmllychtﬂa@heﬂ&o @Phrticl@rs Bg ?e%@ﬁorpﬁfd'ﬂgfmg such

TES IS a uctiyely am nate (2

H?’ 3r0ﬂ%§3§ lz‘%‘f‘ 30&’10 CTH BRVIBS BURRLY aupine ﬁrquss,rteduwu gloyps, or
acﬁlc(dt eHIRIGY ARARY BRNE Al Be ENBBHR %aéh%d kL ot @%&V@ﬁﬁg particle

secondary am ne | inkage. Since e exten
cotysRGtien ievvingry Dh@mamrmwntf thxfse (cﬁémmﬁbgtj@mreg éht Al 158

ft | n densi t nunmber of bonds
poff i il LS O Bes eloufpriesient o Bhegericlecore.
opt [oa62¢ t hEhsiW@Edll&ﬁo&E’@ftﬁdd}Qoé’e%E‘ 8 %Xwn%cﬁ’e%dtlggléy 1911F1gure 3,

i %xhran oxj dation tines are enp
which 1dustrates tho preperation of &lé}#éREESmHnﬂalcopﬁgaﬂétcea ae)ttfa@t

G SLSBNES 6ok 2L b e RS SN B

di S{(}(IGB]Jt i Cﬁrﬁefeﬂfed d@rxdehﬁﬁhon'g'b@ﬂ% Paril&tih WE bR acce ttable
I nteract 1 on

ertie o af fect the extent of
CO@%QS@E@W&PE’S%W%H‘F Syapuigigranplysis of a Reréesrof sast toripositions
Iﬁﬁﬁ I 'y le 3 - Pr aration
corfiinabe HITERR b iioht 6t B ONIR sliepeiancy ob sy nee()
to ‘149’19]11 T(Hibpve lseeumajugﬂfeﬂ,ye graddeed sérivsbe ESﬁdiﬁ’(gﬂs%uch as

the E&Qﬁ‘t @f%geEg‘g AL f():i;t‘flg pp R iOB maagtyzllen qafgé g;rtrl)lle (?cm}e pro|Vlrc]1(n;:c(1e for the
conjugation reaction. The rate or degree of inhibition of bacterial attachment to a mouth,
or to an oral cavity model (such as an “artificial mouth”), treated with the compositions
can be assessed by quantitative or semi-quantitative analysis, such as by a colorimetric

technique to assess bacterial accumulation or pellicle formation on hydroxyapatite disks.
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nodi fication is necessary prior to grafting. Coval ent
attachnment of hyaluronate to Si Q2+APTES i s achi eved by
woR@lgd443N - ( 3- di met hyl am nopr opyl ) car bodi i m de¢EDE)006/060785
N- hydr oxysucci ni mi de (NHS) coupling chem stry (see
Figure 2). The grafting density of hyaluronate on Siq
2+APTES is controlled by varying the EDC/ NHS rati o.
[0061] Note that, for HA periodate chem stry, such as
described in Exanple 2, can alternatively be used to
form al dehyde carbonyl groups to produce an HA
derivative that can be covalently attached to a
particle core by reaction involving such carbonyl
groups. Simlarly, polyners having primary am ne
groups, hydroxyl groups, ofL § (or ester or amide)
VJgrou_ps can be covalently attached to a raw or
@eclditpat i zed particle core by reaction involving any
one or nore of those chem cal groups present in the
pol yher wAtparteleamigsagndi ng reactive pair group
present on the particle core. [0062] The overal
nodi § FEECOTRIHRG e 8%ide sompenpd ardisesatiendal |y in Figure

3, WhbiphdHekiveShivatgs the preparation of Si QR+APTES
i ?u ated to a dextran derivative, as

articles con
whiessiorthoigadhesie aofyiner 2 attaiched tolthd-Bxide sorepRmdas its salt.
described in Exanple 3. [0063] Preferred
concentrations of the particles in an orally _
accept abl BneGRRIRAS hddoRiing &1 Bin A8lRs&h Qﬁéjbigyd}{e?iglg h{;lﬁnéner is

anal ysis of ‘a series of test conpositions con

y ,
selected Tiont ¢ pelamcchaidsantrelated polynudr, ppolypeptids, aofolgamyrydride
' ' | ze range(s), to which the
P %oi@ﬂ%@%é@§%%@§&%§%ﬂg%gﬁfugated, e.g., under a series

of conditions, such as the extent of pre-treatnent of
the polyner or _the particle core or the tinme provided

for X he CAjPaEls #sordingto daim Tivehercin thedrioatthgsivepalfmer is
ror “the . Ml : :
selcBl o QBolShacRAldlo s Bl bRATE Bhd b BpBoFBakliig Spioger.

treated with the conpositions can be assessed by

quantitative or sem -quantitative anal ysis, such as by

a cotori #@Fﬁ’?glcgee%ﬂﬁdéﬂﬁetotfém@s]s adraim diedripaghesive polymer is
sclagied Mehad LudBtiRfedRe uhl | : oxyapatite

di sks. CLAI I\/ISIV\JEe cl éll!n ?ﬁ%%uft%@@?%}lgg%eg#gm%’ng a core

pobiiqorysiceliprian) polyuier; polyfaigariadid) pdlgmeabély@ngarilcohol) polymer,
an g&&ﬁg he Sthéf pﬁ)g-lawie pro’lymer, and a carboxyalkylpolysaccharide.

5. The particle according to claim 1, wherein the bioadhesive polymer is
selected from a cellulose, a chitosan, a starch, a glycogen, a substituted saccharide

polymer, and a microbial exudate.

6. The particle according to claim 1, wherein the bioadhesive polymer is

selected from a polysaccharide gum and a glycosaminoglycan.

7. The particle according to claim 1, wherein the bioadhesive polymer is

selected from a dextran and a hyaluronate.
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wherei n the bi oadhesive polyner is attached to the
oxi de conpound or its salt. 2. The particle according
W o00ci058488 1, wherein t he bi oadhesi ve pol yrmer i BCT/US2006/060785
sel ected from a pol ysaccharide or related polyner, a
pol ypepti de, a pol yanhydri de pol yner, or a
pol ycar boxyl ate polynmer. 3. The particle according to
claim1, wherein the bioadhesive polynmer.is selected
froma pol ysaccharide or related polynmer and a
pol ycar boxyl ate polymer. 4. The particle according to
claim1l, wherein the bioadhesive polyner is selected
fronga suipsé pam&ledcwrdiuﬁwbﬁtmtly&/ﬁskeﬁlqha/ 021AE €BAPSHR)or salt of
pol ymer, poly(deoxysaccharide) polyner; poly(sugar
thg cpip)1s pelese FromAomteberide, aalonahein) oxide, prsem;j-neetel asidglaind a salt
h@forot her poly-acid polyner, and a
carboxyal kyl pol ysaccharide. 5. The particle according
to claim1, wherein the bi oadhesive polyner is
m a cel lul.ose, a chitosan, a starch

| d
3 Iey i%; : n, {"{é"o%tb%lF Peqording dnelaima pi wherpl tharexide an %Flfai? selected
; . Fi e . g
AR AR i ABMREN S8 IERRLLLDR JOE R T

sibesttyysacchar i de gum and a gl ycosanmi nogl ycan. 7. The
particle according to claim11, wherein the bioadhesive
polymer is selected froma dextran and a
hyal 10. onartig ghticlB @cdoddihg € Sae 6 QKK LG tﬁﬁoﬁh@b&h und is a simple
wherei n the oxi de conpound or salt of the core 1s

0x4dq exmpynfly om a netal oxi de, a non-netal oxide, a
sem -nmetal oxide and a salt therof. 9. The particle
according to claim8, wherein the oxide or salt is

sel ekt ed Theoparticleetodldit@tdd@NnOX0, Geherdin MR s@ﬂnf)léhﬁmgrg)%und is

xi de, a_netal sulfur oxide, and a netal silicate. .
SG%HE%EHF¥§E?é“§c%%@ding to claim9, wherein the oxide

compound is a sinple oxide conpound. 11. The particle

according to claim10, wherein the sinple oxide

conmpldund Tie meicte tadrdinto GieP9,antbrdn Qe ddde a'digpound is selected

article according to claim9, wherein the oxide
frtg'BﬁB Bﬁ(ﬁgnq garglép%te Gggbonate, an a]iahne earth metal phosphate, and an alkaline
earth metal sulfate.

13. The particle according to claim 1, wherein the bioadhesive polymer is

attached to the oxide compound or salt by a linker.

14.  The particle according to claim 13, wherein the linker is selected from a

bond and linker molecule.
15. A composition comprising particles according to claim 1 and a carrier.

16. A process for preparing a particle comprising attaching a bioadhesive

polymer to an oxide core, thereby obtaining a particle.
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froman al kaline earth netal carbonate, an al kaline

earth netal phosphate, and an al kaline earth netal
waeo7ase3s 13. The particle according to clai mBCT/US2006/060785

wherei n the bi oadhesive polyner is attached to the

oxi de conpound or salt by a linker. 14. The particle

according to claim 13, wherein the linker is selected

froma bond and |linker nolecule. 15. A conposition

conprising particles according to claim1l and a

carrj-er. ess. for preparing .a ticle .
Conprisi it PR b e dRe LoV pRepodheiye agbasr i
attaohe totthecabyy ableaiining @n@g@@ﬁﬁﬂ@liﬁh&yl-mgﬂﬁ)_hafo%?§fane molecule.

according to claim 16, wherein the bioadheisve pol yner

is attached to the core by at |east one

onegay am | - bl ' Q .Sid ane nol ecul.e.

o AR AR e ol b
trigatiphatoay) sibat inpiatid it sélécted frpmad-aminopiplyRriethoRy e, 8-

i.s selected.from 3-am nopr p¥rlitriethoxysilane, 3-
angﬁpp]r{my elhpx %iyag{upgﬁgyl methoxysilane, and 2-

anfind&thaedhodykildqet hoxysi | ane, and 2-
am noet hyl tri et hoxysilane. 19. A nmethod for inhibiting

or reducing the formation of plaque on an oral surface
co jsing contacting.t.he oral .surface wth a particle
ac gg#ddi n f%e%%ngﬁ%ﬁq‘@. 1é%g_ OTACHET D efafB‘Fnarq%iorgipﬁqﬁﬁ ogan oral

sutfackiiniytidityecontdclia f BRI YraldurReCi &R ia%aﬁﬁl@ébc@fﬂg RUifiace
conprising contacting the oral surface with a particle

according to claiml. 2 1. A nethod for nmintaining or

prompt i ng hG.-heal th i.n mal coppri sin
app Ir%g)i' ng ‘%#&ﬁlﬁ) ?@% ‘g;@bgtug% AJedieing @8%’?@ mrﬁ”%? afferigap an oral
susface @mepris; coAtavtiny e drairsutfady With b Partele 4RI claim 1.

deposition of biofilmor attachnent of m crobes to an
oral surface conprising contacting the surface with a

partiicl e Rerfld BPmhtfhidh I Bromoting the systemic health in a mammal

comprising applying the particles according to claim 1 to an oral surface.

22. A method for inhibiting or reducing deposition of biofilm or attachment of
microbes to an oral surface comprising contacting the surface with a particle according to

claim 1.
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