COVPOSI TI ONS AND DEVI CES This application clains the benefit of U S Ser.
No. 611027, 42l ed February 8, 2008, the contents of which are incorporated
her ei n bywopeb@yiwmre. BACKGROUND OF THE | NVENTI ON 100011 Pargisaione3xnsl ot her
basi ¢ ami no aci ds have been proposed for use in oral care and are believed
to have significant benefits in conbating cavity formation and tooth
sensitivity. It is believed that basic amno acids in the oral cavity are
nmet abol i zed by certain types of bacteria, e.g., ,S1l sanguis which are not
cariogeni c and which conpete with cariogenic bacteria such as S. mmc, for
position on the teeth and ¢OMPRSTHHEYS £ADIDBVICERe argi nol ytic bacteria can
use arginine and other basic am no acids to produce amoni a, thereby
raising the pH of their environnent, while cariogenic bacteria netabolize
sugar to Priodubetibndtiing tadkelit ot et dnds 126 Poied Forenpl AdliePpH and
demi ner al &&l&gkhf»kxﬂlaﬁ}rbm%&m@m@&yml gadi:ng to cavities. 100021 The
treatnent of the oral cavity with arginine is presently acconplished with
dentifrice conpositions, e.g., DenCludelt. Food and drink products
formul ated with argini neigqtg{@kmmopggsngiAﬁkt}ough the beneficial effect
of argini ne |n the oral cavity may nger for mnutes or hours foll ow ng
t r eat nent {00@tl ghrginigy H@m“ﬁ@%’%”%é{‘ﬁ“’ at‘f'ié v Bwﬁtﬁ?ﬁp"%? Y H§ee PPhg aPgi ni ne
enriched £r@e@lmedlz& hd@ bﬂ@f&l,zr;}a&lneﬁtﬁﬁcdﬁmﬁh@pawﬂt’ k‘temt(zﬁmp@&bmls@mw&nd devi ces
whi ch deljver arginine to the, ar conj. ct| n wth
ar gi ni ne bﬁt‘ﬁ‘l‘hﬁg%t RES B £ ‘865%368?4?5’1‘%%%“ m[’%%’éi st m tnbtog for use in
the oral eawtii,). g,aﬁesamalzdwlkﬂommaz nartogenca;mﬁ wand Ci}i’({@l%é} caesgcn)ot h brushes,
cor oot vihgy b gy PRI o) Sl TRl A S B0, D0 et s
may be trbateedaw%@ranbasudmﬁanﬁﬁw agigiodeids erdvasi Benﬂaﬁman@fffa‘efi rdisinay | each or
er Ode of f th%gﬁ O?h%[.lt’ &Q%@rﬁlﬁqn? l%;vq’lhc %Jﬁ%&uﬂ%%&&r?d’ mf.,tﬁ)ghlic ﬁ@agmrp?&ﬁ&I Igcc!}ct reatments

't me consum ng nconvenient O the user. Treating such
frI SE111 flqrrbmhttb renfissto freer élF Q’@q%@}b@ﬁ'ﬁﬁ“éfaﬂlb’é ihea%cth RUBRDIEENEBY | ncor r ect
treatncat ., ypy"resialt: intoo little, or too nuch basic

timnG@ncurn,rexeEc.:1 1111(0 Lhe t;utce of the instrunent.. Thus a. is
i esir: fas@opy Tag €%’l“é‘f’ééfe‘f“o%rrﬂtﬁab‘ﬂs“”hr"&ﬁm&‘n‘ﬁ PIEPHL S OPR SBder Bome Tit' SC

pr (417 ( 1S denbli ¥ cdBhpoditiéhs, @QM@tume Rro@ S e drink prandit BAniigeddiimect ed to
conposi tions. and devi ces whji.ch am.no_.a ar gi ni ne,

er
to the or ¥EREHCEFC PYPosgd- Mthef‘%’d[g‘c{é “fjfr““l‘il? %‘i‘b‘l"'t digf%?‘n‘ﬁfq]“ S %‘“gg’?& cari es,
(11) reduBger foepaifes @[fhomﬂhda ta;m%wnammm ousudgiehschofink gengmanel , e.g., as

detected b uant.itative |i tr d flu F ectrical
caries rreggﬁ’g% RPnE B i?(%h gbgeemg?"e? heﬁ%%(’%%(géﬁ%r?e%%ﬂﬂz“g%l on and

pr onot e r ehicin édiiadriaz@ainaon tf@for:t hce’ztt eea hn copjuwtion edtb cwitiyertsiensi tivity of the
t eet h, I hibit gingivitis, (vi) pronote healing of sores or
cuts int {m{p%gl{f@ﬁ ol Olu|D reduce | evels of acid (gr oduci_ng bacteria, (viii)
to incr ea@@f??r}émavmfé‘i foewelisthoprabangivnet Yl kobastee iraandirstydei ahi bit i crobi al

bioti I m formafisen, tu;hutz t@ar@{sa&nﬁﬁ%sg Yentf Pdckd, BloS8 AR, M HBIRLA N pl aque pH
at levels of at least pH 5.5, (xi) reduce plaquée accumul atl on, (xii) clean

the teet hearseivsrlatices dv-tjAceyaRft Fancsy eab o yuhatit e seny)be “ithBrbve syst enic

heal th, agd} @bas(XM¥inoiat @AbdshentLath ma§u@$h &QAROSIftHconscandugdevi ces may be
used aI one, or in conjunction with ’s&g]i} “?%%aSI c am no aci.d cont ai ni ng
t

conposi ti t‘?h‘é”meétsg“"*”"'Héﬁ‘f‘i‘f‘f"i CEShp § 1RGPS PR A R ani no aci d

to the oralh€awvi tiyeaiddQOShsuthenpsesentso wmmam ishﬁl&m{;m&lwdes Conposi tion
1.0, a conposition co (PI oer odabl e
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conposi t i ensthe surface of t?*e instrument. Thus it {s desirable to create compositions. devices and

methods to overcome these problems.

SUMMARY OF THE INVENTION



1.1. Conposition 1.0 wherein the basic amno acid is arnrinine. |vsine,
citrullene, ornithine, creatine, histidine, diam nobutanoic acid,

di am noprproemioe27aci d, salts thereof and/ or conbi nati oRE€TUSRI0©O83303

1.2, Conmposition 1.0 or 1. | wherein the basic amno acid has the Li-
(rmalign 1.3. Any of the precedi ng conpositions wherein the basic am no acid
is arginine. 1.4.Any of the precedi ng conpositions wherein he basic am no
acid arginum 1.5. Any of the preceding conpositions comJrtsin t baidc

i mai no aeid salt than, Any of the pxoiripn.orm Any of the preceding

conposi t i SHEHICONBFPET genahy Sdfrediddd prace ‘rfﬁg}m&%‘ﬁﬁr‘s‘f ThieEvE 8t Mo?
itrgiiai Nagmho u&éQA@¥ ahintrb o pleae tivig wCORPO&Ict bORBbit formation of dental
conpri g1z, L}1'1(L> {1 }2{&]: zz:ﬁl,'? :!:t,]i}élr ot inhibit pre-carious lesions of the enamel, e.g., as detected by
quantitative light-induced fluorescence (QLF) or electrical caries measurement (ECM), (ii1)
reduce or inhibit demineralization and promote remineralization of the teeth, (iv) reduce
hyvpersensitivity of the teeth, (v} reduce or inhibit gingivitis, (vi) promote healing of sores or
cuis in the mouth, {(vii) reduce tevels of acid producing bacteria, (viii) to increase relative
levels of arginolytic bacteria, (ix) inhibit microbial biofilm formation in the oral cavity,
(x) raise and’/or maintain plaque pH at levels of at least pH 5.3, (x1) reduce plaque
accummulation, (xii} clean the teeth and oral cavity, (xiii) treat dry mouth, (xiv) improve
systernic health, and/or {xv) whiten the teeth, Such compositions and devices may be used
alone, or in conjunction with other basic amino acid confaining compositions, €.g.,
dentifrice compositions to deliver a basic amino acid to the oral cavity.
[0005] The present invention thus includes Composition 1.0, a composition comprising a
basic amino acid embedded in a bioerodable polymer.
[0006] The present invention also includes the following compositions:
t.1. Composition 1.0 wherein the basic amino acid is arginine, lysine,
citrullene, ornithine, creatine, histidine, diaminobutancic acid, diaminoproprionic

acid, salts thereof and/or combinations thereof,

1.2, Composition 1.0 or 1. 1 wherein the basic amino acid has the L-
configuration.

1.3 Any of the preceding compositions wherein the basic amino acid is
arginine.

L4 Any of the preceding compositions wherein the basic amino acid 1s L-
arginine.

1.5. Any of the preceding compositions comprising a basic amino acid in
salt form.

1.6 Any of the preceding compositions comprising arginine phosphate.
1.7. Any of the preceding compositions comprising arginine hydrochloride.
1.8 Any of the preceding compositions comprising arginine suifate.

1.9 Any of the preceding compositions comprising arginine bicarbonate.

[ R]



of the preceding conpositions wherein said bioerodable polyner is selected
frompoly(lactic acid), poiy(glycolic acid) and copolyners; poly di oxanone,
poly (et WO 2g0umoearat e), poly (hydroxybutyrate), prnyhydPOXfsa00e/03a3e3 and
copol ynmers, pol ycaptol actone, polyanhydride, poly(ortho esters), poly

(1 m nocarbonates). polyester am des, polyester am nes, polycyanoacryl ates,
pol yphosphazenes, copol yners and ether aliphatic polyesters, or suitable
copol ymers thereof including copolyners of potyl-lactic acid and pol y-es
caprol anone, fibrin, collagen, alycosoarninogivcans, oligosaecharides, poly
sacchari des, chondr oi nényehitt pseahnalegimmmeonsfisrdimgid fdemdpinoganner

cel ltdosics, starghes, Alxic dext i hyal I Cop@Ghs: Aoy pt Ui n,

el astin, nultibﬁo%k%%gggﬁ§%%§§?bgsg%%jggﬁg%gﬁgéggg??%ﬁ%%gggﬂLinks of

gl yeol i de, | act i dexangapedl @y ehemaimeopdhysraiiians) griyygoxy digte

pol y(ester-am de)gy Q&Jo%%fs?pﬂcd@@l@@!}&gﬁﬂyaﬁ}m@nda E@?@Qh(%tdﬁ%@lyne-
phenyl al ani ne, and/or Engi nine, optionally with one or nore chols and one
or more t heaML50iIREPGIDENASH delyester PuesApRIYGET LYRFRTEVBREM Y et seq.
further conpri sifngpioshha@ich d6posalels an€ o@ien alifiekiepdlediersFiramastcannous fl uori de,
sodi um El nori de, potasgitun“fluorideq spd%u Hn‘nqugqr%QQQgphate, sodi um
tkorosilicarn. iSBMEAES BRI PP eaTe! PR RECHY 48P PR Snmoni um
fluoride, and eaapionabifisid henhgaf gwhischnin@dicdesolignsatdheriarmey. Any of

aonposltions 1.0 et seq. Further conprising an antibacterial agent selected
fromtriclosan, H& i"ﬁ“gf" ?H?Ug?t DIGRG GG L %?P(s)é’e?’e?{‘g? T Yosemary
extract, tea extsadts doagnokitanéxtlvaot poid, hymoh., clasemiiblocieucal ypt ol ,

geraniol, car Vacgog&fﬁln.&l;,tergalcbﬁsmu{?ef&kd”ogx%as%&ﬂg g€ Jolidefrﬁétmx,l p.salicylate,

epi gal | ocat echi n"gal I'at’e,”’epi gal 'ocatechin, gallic acid, niswak extract,
sea- buckt hor n extpabtiong peipolyicdylondsleglan b (aist-pedptiobgeper g. . |

chl or hexi dine, alexifine BheGt RN ARk LAHAL RLNALY:HRTRALLIY GaFPounds
(e.qg.; cetylpyriéﬁnf%ﬁ1%ﬁldfide (&PC§§~%%nzalkoniJ%PChlorfdg?

t et radecyl pyri dt#eapPenidisn e orerpeyt ferhokyudedy 1- 4- et hyl pyri di ni um
chloride (Me-PC phenol i ¢ antiseptics, hexendine,. octenidine,

sangut hari ne, po&*benef?%d%ﬁ%@”ﬁ%?ﬁﬂﬁfﬁﬁﬁﬁuﬁﬁfFWWE?”ﬁ%hﬁ?“ﬁ&ﬁ%h%e.g., zi nc
sal ts, anpl RiccZd f6m ehidoat Biorisd. anhouBusidt, trsiasstoppheridsaldisy i ron salts),

sangui narine, propoi,s and oxygenatingmen ts_hydroggn peroxide, buffered
sodi um per oxybor‘ﬁg%ﬁ%?rﬁ%o??gf%’%g‘g3‘?1é]aaﬁﬁﬂia{“éméa(lmtmsn?&ri%%glﬁgtf t ]gt“l c acid and
its salts and esfierige, ammoninhe@prateeqnd esmirisgtiond therbof sihich agsaies iditect vl

pores.

112 Any of compositions 1.0 et seq. further comprising an
antibacterial agent selected from triclosan, herbal extracts and essential oils (e.g.,
rosemary exiract, tea extract, magnolia extract, thymol, menthol, eucalyptol,
geraniol, carvacrol, citral, hinokitol, catechol, methyl salicylate, epigallocatechin
gallate, epigallocatechin, gallic acid, miswak extract, sea-buckthorn extract,
propolis), bisguanide antiseptics (¢.g., chlorhexidine, alexidine or octenidine),
quaternary ammonium compounds (e.g., cetylpyridinium chloride {(CPC),
benzalkonium chloride, tetradecyipyridinium chloride (TPC), N-tetradecyi-4-
ethylpyridinium chioride (TDEPC)), phenolic antiseptics, hexetidine, octenidine,
sanguinaring, povidone lodine, delmopinol, salifluor, metal tons (e.g., zinc salts,
for example, zine citrate, stannous salts, copper salts, iron salts), sanguinarine,
propolis and oxygenating agents {(e.g., hydrogen peroxide, buffered sodium
peroxyborate or peroxycarbonate), phthalic acid and 1ts salts, monoperthalic acid

and its salts and esters, ascorby! stearate, oleoy] sarcosine, alkyvl sulfate, dioctyl



sul fosucci nate, salicylanilide, dom phen brom de, del nopinol. octapinol and
ot her piperidino derivatives, nicin preparations, chlorite salts; and

m xt ures WO 200100875t he foregoing, 1.13,i..ding conps fuPCHAS2@W0PINSI ng a
whitening agent. 1.14.Any of the preceding conpositions further conprising
a whitening agent selected froma whitening active selected fromthe group
consi sting of peroxides, netal chlorites, perborate.s, percarbonates,
peroxyaci ds, hypochlorites, and conbinations thereof | .15. Any or the
precedi ng conpositions. Rather conprising hydrogen peroxi de or hydr ogen
per oxi de sour ce,suusgicinareslipémnone. diemmhcfd*ffeiéﬁd@)@ﬁ‘@@w%}l f@w@rmb@#mf@& (e.g.

such. a.s peroxy b hakGiveP &l DONAk EritREF DA GrcPEF QXS Hei ne, or
persul . phate otlgl%slg&gorc exgnp ecg;)c&g%g{aumsper oi;yphosphalttgr sodi um per bor at e,

sodi um car bonat ehgpfvicgort de, sodi um per oxyphosphat e, and potassi um

persul fate), or %/dr ogen per oxi de. pol ynmer. compl exes such hydr ogen

per oxi de- pol yvi nyl3: pyr Fép f’H‘Bﬁ@“ﬁSl%h@W“&‘Bﬁ‘ﬁ f %‘“‘T@@@gﬂ“ﬁﬁ“ﬁlﬁot her

enbodi nent, the pegsent inYention includes Cy:inposition 2,0, a conposition
conprising 8 hwous scaffold and a bafiic amno acid residing within said
pores. [00081 1 et pr esepbf ihapeatlingrowpesicoisiethvdesiptifieg 4 Whitdnjigwi ng

conpositions: 2 deRIROS LN i NALELNLDG RIS L BIMAALIT |5 af gi i ne.

| ysine, citrull ¢l amno yut anoi ¢ aci d,
di ami nopr opr i onierasid meghthlsidshmrheoiesantabenassmsionscidohspachierisaf 2. 2

Conposition 2.0 o g %nbk ergi et he basic amino acid has the
Lyconfi gurati on. ny of conpositions 2.0 - 2.2 wherein the basic am no

acid is arginine ;2,4 ARy oOfhe RAQAOS cbih QRS0 hittrer dondrivibehRkdEed he basi ¢ am no
acid 2.5 Any of compositi.ons 2.0 - 2.4 conprising a basic amno acid
peroxide or a hydrogen peroxide source, €.g., Urea peroxide or a peroxide salt or
complex (e.g., such as peroxyphosphate, peroxycarbonate, perborate,
peroxysilicate, or persulphate salts: for example calcium peroxyphosphate,
sodium perborate, sodium carbonate peroxide, sodiom peroxyphosphate, and
potassium persulfate), or hydrogen peroxide polymer complexes such as hydrogen
peroxide-polyvinyl pyrrolidone polymer complexes.
[0007} In another embodiment, the present invention includes Composition 2.0, a
composition comprising a porous scaffold and a basic amino acid residing within said
pores.
[0008] The present invention also includes the following compositions:
2.1 Composition 2.0 wherein the basic amino acid is arginine, lysine, cirrullene,
ornithine, creatine, histidine, diaminobutanoic acid, diaminopropricnic acid, salts

thereof and/or combinations thereof,

2.2 Compasition 2.0 or 2.1 wherein the basic amino acid has the L-configuration.
2.3 Any of compositions 2.0 -~ 2.2 wherein the basic amino acid is arginine.

2.4 Any of compositions 2.0 - 2.3 wherein the basic amino acid is L-arginine.
2.5 Any of compositions 2.0 - 2.4 comprising & basic amino acid in salt form.
2.6 Any of compositions 2.0 - 2.5 comprising arginine phosphate.

2.7 Any of compositions 2.0 - 2.6 comprising arginine hydrochloride.

2.8 Any of compositions 2.0 - 2.7 comprising arginine sulfate.



2.6 Any of conpositions2.5 conprisingphosphate. 2.7 Any- of conposinR. 6
cotr.prisi.ng am nine hydrochlot 2.8 Any of ¢c2.7 s 2.0-- 2.8 conprising
arL' i ni nevbizeeromyate. 2. 10 Any of conpositions 7.0 ---PRTASMI0&I3M t he
basic am no acid reversibly resides within said pores. 2.11Any of
conpositions 2.0 -- 2.9 wherein the scaffold is a plastic selected from
pol yet hyl ene, pol ynet hyl nethacryl ate, pol yurethane, polyethyl ene
t erepht hal ate, pol ypropyl ene, pol ystyrene, polyam des, bioplastic, and
bi odegradabl e plastics. 2.10 Any of conpositions 2.0 -- 2.10 wherein the
scaffol d i s a2biderddattoetipol2ynetd camptignpwyingf bsgnpusi tions 2.0 - 2. 12
wherein the conposition conprises from aboutto about 50% by wai ght of the
basi ¢ amino acilt. 20MAApprETiopoRposl tREEE tE bsic IRV HEPLY EBIBY i sing a
fluoride sail .img @Gidposgl ected frorn stannous fluoride, sodiumfluoride,
pot assi um fl uori de, sodi um nonof | uor ophosphat c, sodi um fkorosilicate,
ammE! um | | uorosi | j’sﬁjfﬁ(k;‘;?\ﬁmﬁfﬂtiﬂﬁs 1 udp mdeginaimonioihis f bldoicisdegedanti
eont hi nations thereof whic esides in the pores. .2, 15Any, of conpositions
1.0 234 ilimt'8 yet&ﬁﬁ"ﬁr li’@f%%‘ygwmh%{yﬁﬁ%é’f"té?ﬁ“gl%ea%ﬁ SHEYeEy @% hetgﬁ?“?‘opnp mt:los-am
her bal ext r actpslyangylesseitsivane, @blysnifdes, goplasiosedbipdecedthiaptsict ea. extract,
magnol i a extract, thynol, nenthol, encalyptol, geraniol,arid,

2.12 Any of compositions 2.0 ~ 2.10 wherein the scaffold is a bioerodable polymer.

2.13  Any of compositions 2.0 - 2.12 wherein the composition coraprises from

about 1% to about 30% by weight of the basic amino acid.

2.14 Any of compositions 1.0 - 2.13 further comprising a fluoride salt, e.g.,
selected from stannous fluoride, sodium fluoride, potassium fluoride, sodium
monofluorophosphate, sodium flucrosilicate, ammonium fluorosilicate, amine

fluoride, ammonium fluoride, and combinations thereof which resides in the pores.

2.15  Any of compositions 1.0 — 2,14 further comprising an antibacterial agent
selected from triclosan, herbal extracts and essential oils {e.g., rosemary extract, tea
extract, magnolia extract, thymol, menthol, eucalyptol, geraniol, carvacrol, citral,
hinokitol, catechol, methyl salicylate, epigallocatechin galiate, epigallocatechin, galiic
acid, miswak extract, sea-buckthorn extract, propolis), bisguanide antiseptics (e.g.,
chlorhexidine, alexidine or octenidine), quaternary ammonium compounds (e.g.,
cetylpyridinium chioride {(CPC), benzalkonium chloride, tetradecylpyridinium
chloride {TPC), N-tetradecyl-4-ethylpyridinium chloride {TDEPC)), phenolic
antiseptics, hexetidine, octenidine, sanguinarine, povidone iodine, delmepinol,
salifluor, metal ions (e.g., zinc salts, for example, zine citrate, stannous salts, copper
salts, iron salts), sanguinarine, propolis and oxygenating agents (e.g., hydrogen
peroxide, buffered sodium peroxyborate or peroxycarbonate), phthalic acid and its
salts, monoperthalic acid and its salts and esters, ascorbyl stearate, oleoyl sarcosine,
alkyl sulfate, diocty! sulfosuccinate, salicylanilide, domiphen bromide, delmopinol,
octapino! and other piperidino derivatives, nicin preparations, chlorite salts; and

mixtures of any of the foregoing.
2.16  Any of the preceding compositions comprising a whitening agent.

2.17  Any of the preceding compositions comprising a whitening agent selected

LA



hi nok.itol, catcchol, nethyl salicylate, epigalloeatechin gal |ate,

epi gal |l ocatechin, gallic acid, m swak extract, sea-bucki hom extrael,
propot i s)Wokegweatsde anti seplies; chlorhexidinc, al exi @HaS2009/033303
octcnidi neti, quaternary ammioni um conpounds (e.g., cetylpyridinium
chloride (CPC), benzal koni um chl oride, tetradecyl pyridinium chloride (TPC
N-t etradecyl-4-ethyl pyridiniumchloride (TDEPC)), phenolic antisepucs,
hexeti di ne, octenidine. sanguinarine, povidone iodine, delnopinol,
salifluor, netal ions (e.g., zinc salts, for exanple, zinc citrate,
stannous sal t §omgoppierinsativsscleedhions dlctzs)p cerivgil HarPrEss, Brg ohs and
oxygenating agapts gag“b{gatcs, P&Q&EQ}QQQ& 9@5\@&1@»3}% pRufifesedasodbikmoper oxybor at e
or peroxycarbonate phthalic acid and’its salts, nonoperthalic acid and
its salts and §Férs aseor byl stearate, oIeoyI sarCOS|ne aIkyI sul f at e,
di oetyi sulfosu00|nate sakcyl artili.de, m phen. brom Q i not,

oet api nol and 20t het ™S JeroersF %bﬂ@??ﬁ%??&@:“‘Pﬂpﬁ$§%ﬁwg§ﬁ6?m\‘ka 716 Any 2.1
7Any of the pm%&@@h@gﬁxmeakﬂﬁ:ﬁ{MRﬁpab&&m@Y@wmhﬂt&ﬁmmgxagaﬂbg nsi.rions
ito;taking a whitenin g S fron1the
uoup conS|st|ﬁﬁhd*p%ﬂggggﬁgﬁ’pﬁﬂm‘ %ﬁpémgmggﬁgﬂﬁgﬁﬁﬁm &H%§%§%§a0|ds
hypochlor|tessﬂmdmcemhpmaﬁmom$uwngme@hmas@ﬁﬂmnyhmﬂebhbmpFﬁbE@Lng
conpositions furt d o r per oxi de
source, e.g., urEQLb%roQP%&ggﬁ%gQ% &ﬁggge séﬁéhg§ €%@@&g%gI%g§B? such as
peroxyphosphamebm@emc&%&&ﬁb@wabﬂtmﬁéPﬁ@%é&@*”pé?@&Vb@ﬁré@t@“ or persul phate
salts; for exapp @' g.gal ci um peroxyphosphate. sodi um perborate, sodi um

car bonat e perOX| sodi um per oxyphosphui te, and potassium persul fate), or

hydr ogen per oxide pol Y B oEQEPEXBS c&ﬂ&ﬁﬁ@&éfﬁ!ﬂiﬁeg@m apgcaxindempol yvi nyl
pyrroli done polynmer conpl exes. 2.19Any of é gg cgﬂt g gnp03|t|ons

ef fective upoﬂ“&ﬁﬁﬁ?éﬁ&WﬁﬁéPbxﬁﬁﬁwﬂ?aﬁE@éQﬁ e g UAGY4K %bral  devi ce.
e.g any of De\ll'l?ﬁlﬁ§fo&n£€m&(ﬁﬂtﬁi@d{lds)(nﬂme‘qﬁfr o rmhibhlpte damsumtstmmfof dent al

caries. (ii) reduce. repalr or esi o f the enanel,
e.g., as detedt < By Gir ﬂ?ﬁﬁﬁ&?qﬁ?ﬁﬁP ﬁ%%}“?ﬁﬁ%?%%%% QfCLE) or

el ectri cal C&kkﬁ&wﬂﬁﬂﬁﬂﬁﬁﬂﬁﬁmu@EﬂmM)KBMH@B&@fmhhhﬁbﬁﬂ“@@ﬁﬁﬂ@ﬂ@lIzatlon and

pronmote remneral ization L R f the teeth,
Lo %rutmnémhgdflmn % E{Q (1;&?1%&&@ ht};égﬁrgsgf ﬂ?!ﬂ{thé’ tl &Pf {Q

(v) reduce or ‘in ronot'e Sores or cuts in
the nouth, (vireduer @duge: Ql@éy*em{‘@}fpﬂami@lhq@h@dﬁé@fﬁg“ odts Wuhﬁtlé?ll‘*a(“‘()yl n) to

i ncrease relat]ye, lc\eeYseclfﬁt;iQEm@fcgk%%tyﬁ Ruh@&ﬁuﬁ-&h@mla@xkéﬂhélé’&' bit m crobial
hi onint fortnarion 1 n the ova caV|§% rai se anchor mai ntain plaque plt

atof at | czi stargiglgicshapigid, Gk Iﬁl@blé%}g 1al bio 1Em formation in the oral cavity, (x)

raise and/or maintain plaque pH at levels of at least pH 3.5 following sugar
challenge, (xi) reduce plaque accunulation, {xii} treat, relieve or reduce dry mouth.
{xiii) clean the teeth and oral cavity (xiv) reduce erosion, (xv) whiten teeth, (xv1)
immunize the teeth against cariogenic bacteria; and/or (xvii) promote systemic health,
including cardiovascular health, e.g.. by reducing potential for systemic infection via

the oral tissues,

2

iu

0 A composition obtained or obtainable by combining the ingredients as

set forth in any of the preceding compositions.

[0009] The invention further provides a device (Device 3.0) which is an oral instrument
comprising a first material, said first material coated with any one of compositions 1.0 -

2,18, for example any of the following devices:



chal  enge, (xi) reduce plaque accunulation, (xii) treat, relieve or reduce
dry nmouth, (xiii) clean the teeth and oral cavity (xiv) reduce erosion,
(Xv) whi tw0 20@0et0b75( xvi ) i nmuni ze the teeth agai nst car POGAISR@®NIBSOET i a;
andi or (xvii) pronote system c health, including cardi ovascul ar health,
e.g., by reducing potential for systemc infection via the oral tissues.

7. 20A conposition obtai ned or obtainable by conbining he ingredients as set
fo h in any of the preceding conpositions. [0009] The invention further
provi des a device conprising a first material, said first material coil 8,
for exanpl e any of3.1 heDEotd Dwivigeioldwirsegnent 3 2 1PEPcc@uDisphePeln t he

insthtnent is a FOOtthMﬁ@ﬁﬁQﬂQﬁ&éh&%%@mg having bristles attached thereto.
Device 3.1 wherein one of ‘conmpositions 0O 2.19 coats said bristles.

3.3Device 3.1 or 32 whergl M QRE:REEARLRSLIIHAND 12 O Ratl hicwatiss. sai d head.
3.4Device 3.0 wherein the instrunent is a toothpick. 3.5Device 3.0 wherein

the instrument is @3 tongue Tl @amekherd: &beV i@ dtimswhereinottherd ongue *di: et

conprises a surface toﬁ%&ean t he
Cad,

3.4 Device 3.0 wherein the instrument is a toothpick.

3.5 Device 3.0 wherein the strument 1s a tongue cleaner.

3.6 Device 3.5 wherein the tongue cleaner comprises a surface to clean the
tongue, said surface being coated with one of compositions 1.0 - 2.19.

3.7  Devices 3.5 wherein the instrument is a mouth guard.

38 Devices 3.0 or 3.7 wherein the instrument is an orthodontic corrective
device, e.g., a retainer.
3.9  Any of devices 3.0 — 3.7 when made by Method 4 or Method 5, as

hereinafier set forth.

[0010] The present invention also encompasses Method 4, a method to manutacture a
instrument for the oral cavity comprising:
1. dissolving a bicerodable polymer or monomer thereof in a solvent to

form a solution;

t

admixing a basic amino acid in said solution;

d

removing said instrument from said solution to coat said instrument with
said solution; and

4, evaporating the solvent,
[0011] Preferably, the instrument is insoluble, or substantially insoluble in the solvent.
{0012] The present invention also encompasses Method 5. 2 method to manufacture a
instrumnent for the oral cavity comprising:

i, admixing a basic amino acid with a monomer, said monomer which can

polymerize 1o form a bioerodable polymer:

2. imumersing an instrument i the mixture
3. removing said instrument from the mixture: and



tongue, said. surface belnn coated wth One O conpositions 1.0 2,19.
3.7Devices 3.5 wherein the instrunon is a. nouth guard. 3.8Devices 310 or
3.7 wher avo2009810027Si rtatient is an orthodontie correcti PETASA084033363 9., a
retainer. 3.9Any of devices 3.0 3.7 when nmade by Method 4 or Method 5, as
herei nafter set forth. 100101 The present invention al so enconi passes

Met hod & a nethod to Manufacture a instrunment for the oral cavity
conprising: 1. dissolving a hioerodaAe, poly= or m nother thereof in a.
solvern to forma solution; 2. adm xing a basic amno acid in said

sol ution; 3. reanfn§@§§ﬂﬁwﬁﬁsﬁﬁﬁﬁéHF“$?%%W§§“HF%%W%FP6%“%o coat said

instrument with sai dy§@hsHziRR of 88 thoflom@VaReh abbohgddbheosakvent . 100111
Preferably, the instrunent is insoluble, or substantially insoluble in the

sol vent . NOQQZheThanmﬁes@amxmm&eaﬁm@mi@&ﬂﬁﬂenﬂmmpasQQSmmeimQ@ 5, a nethod
to manufacture a

basi c M i lfc[izb 8% 1|n%1|b }nﬁfgﬁ% r{r)% (rknt c,drzﬁs {if) r aduc,c rcpmr ¥r 1{?!1()1;1{1 ;Qx canoua Lamns oft dmi xing a
the enamel, e.g., as detected by quantitative light-induced fluorescence (QLF) or electrical
caries measurement (ECM), (iii) reduce or inhibit demineralization and promote
remineralization of the teeth, (iv) reduce hypersensitivity of the teeth, (v) reduce or inhibit
gingivitis, (vi) promote healing of sores or cuts in the mouth, (vii) reduce levels of acid
producing bacteria, (viii) to increase relative levels of arginolytic bacteria, (ix) inhibit
microbial biofilm formation in the oral cavity, (x) raise and/or maintain plague pH at levels
of at least pH 5.5 following sugar challenge, (xi) reduce plaque accumulation, (xii) treat,
relieve or reduce dry mouth, (xiii) clean the teeth and oral cavity (xiv) reduce erosion, (xv)
whiten teeth, (xvi) immunize the teeth against cariogenic bacteria; and/or (xvii) promote

systemic health, including cardiovascular health, e.g., by reducing potential for systemic

infection via the oral tissues

comprising use of an oral device comprising a basic amino acid, e.g. any of Devices 3.0.
3.9, by a person in need thereof.

{0014] The invention further comprises the use of a basic amino acid in the manufacture of
a dental device, e.g, any of Devices 3.0 - 3.9, as hereinbefore described, e.g., foruseina
method of manufacture as hereinbefore described, e.g., Method 4 or 3, or a method of use
as hereinbefore described, e.g., Method 6.

6015} Other embodiments of the present invention will be apparent to one of skill in the

art,

DETAILED DESCRIPTION OF THE INVENTION

{0016] As used herein, a bicerodable polvmer is a polymer which may be degraded by
exposure to the oral cavity. Degradation may be caused when the material comes into
contact with substances in the oral cavity, e.g., saliva. Degradation may also be caused due
to friction and irritation between the polymer and the oral cavity. Depending on the thickness
of the polymer, only the surface of the polymer coming into contact with the oral cavity is

degraded.

[0017] An “effective amount™ is an amount that is sufficient to bave a desired therapeutic or



f. imersin.an 3. renoving said instrunent th 4. and treating the cleaning
i nstrunment under conditions to induce polynerization of the nononer to form
a bi oer odwpl2e0pioh37der . 100131 The invention further proPCaasS2@48330Dd
(Method 6) conmprising a method to (i) reduce or inhibit formation of dental
caries, (ii) reduce, repair or inhibit pre-carious |esions of the enanel,
e.g., as detected by quantitative |light-induced fluorescence (Q.,F) or

el ectrical -attics neasurenment (ECM), (iii) reduce or inhibit

dem neralization and pronote remneralization of the teeth, (iv) reduce
hyper senspivphyiatiycioft i e o etvhy withu nedeed ey sifaticth sucybngivioris, (vi)

pr onot e hgﬁkﬂﬂg#8&>sores or cuts in the nouth, (vii) reduce |levels of acid
produci ng act er (viii) to increase relative lci. els cii arginol ytic

bacteri a, Oéiii)fx,n!egsmtll&fr&mmn&(ﬁ@ & ushi ikdid, MeRA- fubad do@Nndidict eisRhaldx) raise
|LL|C1101 mai ntai n plague pH at levels of at least pll 5.5 foll ow ng sugar

chal | engeaciqagifipe pasgi e pHlagiieaccunul ation, (xii) treat, relieve or reduce
dry nouth xi.ii) cidan the te avi reduce erosion,
(xVv) mhit@ﬂ&ﬂé%¥ﬁmﬁ¥&§%3“f%mh 2@“?H@’?%ﬁ?ﬁwgﬁbﬁ%§§&%B%d%geﬁfc bacteri a;
and/ or (XMbmbnﬁ%ﬂﬁ&ﬁﬁu§y§k$nkﬁmhﬁﬂiﬁhﬁdpﬂkdUMmhguﬁ@Hdﬁ@ﬂhﬁOMkar heal t h,

2 O?T‘p;’ i g?/ né}%’ggtgvlc gg 1&):9'[@%_ ai'a%‘tlg &ng) rctaxr%g[ ﬁmumc!'xt% fto?%%]c i ﬂm\{)!'s@cg\ nye «Qhg tissues

evi ce am no acid, e.g. any of
Devi ces ﬂm@ﬁtbyammgpai$ﬂmmwmcneeﬁuvhbweﬁfOmQGOﬁwmwmh@dmﬁvémF%on further

cOMPr | Sesaklifdist. oy d B3l ey 0, AShdnkDukhe. ANt Gk of a. dental

devi ce, Vi ces iribefore dosenbed, e.g., tor
use in a ﬁe&hmdméﬁWWHwﬁﬁ@é®%$¥%mé§ﬁmﬁbﬁéPﬁﬁéﬁb?éﬂﬁ%g@WWb@ﬁuméub Met hod 4

or 5, or g ngfhads whfah l?!l%%()@&?bi E&QQ&{Q@@&] K eEn S 64t BB shs nBy Guusuddet ho d 6. 100151
Ct her embodi ment s present invention w |l he apparent to one of skil

inthe ar'Pb)%BEfFAFHEED]OwS@HhWP@\Id@?“WE | NVENTI ON 10016) As used herein, a
bloerodable osure to the

or al cawl(')‘?2 é@&ﬁé?ﬁdﬁmﬁﬁ?yﬁ%4@§&§§ﬁfnﬁéﬁg? émgﬁﬁggfﬁibggx s into contact

wi t h subst@anreasis dairhieooiatpopatatiy smieo Zids deahlvén © tnaystaneo sbes tcaused due to
friction and erléaégggbg;tﬁgggnthﬁ} §a9@ %ﬁ%@ﬁg%gﬁkgétd{?aVItyendlng on

the t hi ckh@sE"¢ e sur pdtlynmer comu into
cont act winkthmichewigr altoc@ieblt yoliserdegpadad. basic amino acid, or manufacturing the

instrument with the same. As the surface of the polymer is exposed in the ora cavity, the
basic amino acid on the surface of the polymer is released into the oral cavity. As the surface
of the polvmer is eroded, e.g., during normal use in the oral cavity, additional basic amino

acid becomes available for release into the oral cavity.

[0021}] Incorporating basic amino acids directly into the instrument may also be
accomplished by use of a porous material. The instrument may be manufactured from the
porous material, or coated with the same. Generally, the material contains pores which the
basic amino acid resides in. The amino acid is released when the instrument is used, e.g., in
the oral cavity, If the pores release the amino acid contained there, the porous material may
be treated by exposure to the basic amino acid to refili the pores. Thus, the basic amino acid

may be released from, or captured in the pores.

[6022] Methods for manufacturing instruments for use in the oral cavity are also well known
in the art, as well as compositions for making the same. The present invention also
contemplates manufacturing such instruments with a composition comprising a bioerodable

polvmer and a basic amino acid, or a porous scaffold having a basic amino acid.

10023} Riverodable polvmers are well known to those of skill in the art, and include

g



prophylatic effect in the oral cavity w thout undue adverse side effects
such as irritation or allergic response. 100181 Unl ess ot herw se indicated,
as used h&Oenev/10278asi ¢ am no aci d i ncludes basic am n &CTWSa®INEBE3 base
and/ or salts thereof [00191 Instrunents for use in the oral cavity are well
known in the art, and include, e.g., tooth brushes, tongue scrapers, dental
fl oss, dental picks, nmouth guards, and orthodontic corrective devices,
e.g., braces and retainers. Instrunents for use in the oral cavity are not
limted to cleaning and orthodontic corrective devices. Qher instrunments

i ncl ude objlgbts waisipghatycblos da)) usledpdlyndrheolp dakancay pely (ctislightagsicpaci fi er s
(aI so kno X or toddlers and

i nfants, gﬁc@%@‘%@? i r{)%th?L%\sﬁQ%tQ%&wﬂ?%ﬁﬁgﬁwgﬁﬁ%m&de obj ects which
are not dedyaghealdds. @ﬁiy%eﬂ iﬁbﬁvf“t}hel}rfﬁutl%&fbbw%hmf&h?ﬁ raifespiftlvestich obj ects into
their nmouihges, ﬁ”ﬁhdf@%f@?{@@ p@%c}%@z@hugswp&%gzqu uﬁl& houah sHederi RSt runent s
may be treated with a basic am no acid surface coated, it is

desi r abl esuitab! ifﬁé’élﬁﬁ‘é’r”&’t‘é"h‘&%‘?‘é”e&%’ﬁlé‘nﬁe Oled’g y-bicdetad s RS the i nst rument
;0 as to @a\sgirl{féaﬁ@%lﬂeeﬂ L&&IJMQ%HSM&IE]&I&)&g?&%ﬂrkhuﬂ_ﬁuﬁﬁi ﬁaymbemaecogpl i shed
y coating t e i NSt runment a_hi eer odabl e _po ising a basic

am no aci %5‘3 Lo R et ter v PW&“Ttﬁaér“aﬁétpPUWé?ﬁ p‘i}\i“f‘ﬁ ‘gg% As the surface
of the pobyety Haﬁdaemqse;dhdenemh@sQbakmszlaﬁﬁm,)pp v'&ilﬁﬁdrbﬁlsm{ﬁ,. am no acid on the
surface of 1t he mé IF [e ed i, tﬂoxatnueeomag qﬁa‘ér'nty As the surface of
the pol y B g éﬁ’gdpe(’ paceog csdﬁ“ i Ay nonti T Use” IR THE oral cavity,

addi t i onapelpasificoramhriocachickr beto pEsmeav aiay mbIIU® drdw brsed @a@ein| pilezethe or al
cavity. 1 rporat i I ! t t he instrunent
may ol so BACARARARFER ApehaR s AR 0TI R bplMb s Moty be
manuf act upledphiorséuimlitvechporao i Bringl ﬁbﬂ@f’ epoalldebiani tchehdexdrame. General |y,
th,e mat er gat!trxnC%ELQKQMacMe%%1m5§Qa§nHeIﬂ%&y%c@@d@ﬁb%'a%zﬁ@ﬁdcges in. The

am no aC| Is released when the instrunent is used, e.g., in the oral
cavity. | forphEchoresopEresbon pee wiisnbelbey te doiteal HEeligEeendt he por ous

mat eri al B&yeamen& %@@& edsdpy pexRas h'i'é@m&lﬁdetﬂ%ﬁr(cQ@ﬁhlﬁzd@rﬂoﬂﬁxeﬁQ* fodh@ogsef i 11 the
pores. Thus, asic am no acid Ieaﬁgd from qr cap tured in the

por es. 1obezdiﬂm}et%dwlar*m?rama‘lfeae&amen@ﬁr ¥ RS ROl PR he

or al al sokpemniidfotieaaid, as wel |l as com positions for niaSang the sant-
The present invention also contenpl ates manufacstruinents wth a

conposi ti @mopsli Shethgdsdoriimoensodethpodynpod, ygefrmamdmambasﬂe@fewkmhfal ibdsiag. am no
acid. po | ci ng. e POI

i oxanone s R TnpBRphh e RukE AR 8L 30Uy SRR A PRI P2

copol ymer sxmp@l W@@pﬁ@fﬁ actudme vispb! apd hhyddiniete, méb%ﬂf@%ftﬁ% esters), poly

ti m nocar bonat es) pol yester am des, polyester am nes, polycyanoacrylates,
pol yphosnH433 fesss sapdiymeryvamihethapd pidieic “PEryeSt 8P, “or suitabl e

COPOI ymer ﬁmlwﬁg a0fstibsned wdis &gmsma@wfemamm in I ayis zkﬁ%;lcagt b&y @wkﬁl@ andf o

pol y-ecapral act ort mxtu rs, apd conbj nations thereo er
uset hl poPY ﬁ‘ﬁ‘r{?li?ﬁg““é}’ g6 Ko BT‘%@“ g‘gY‘g};}g@r“S‘/ °§'E’Eg a‘bé’l"bﬁ%’f’ﬂ%uat es, pol yureas,
pol yur et h@&&&yrerﬂ%oy_daﬁjfdnﬂ$1<)pﬁﬁicywk§myﬁm4&aﬁesl,asﬂﬂﬁ|I‘}d%‘/tlﬂ:}dt mlemﬁhal i des

pol ri anyl et hers nal ar omat i Vi est pol yactyl onitriles,
resins_ pﬁ?‘i?éif‘qgéﬂ‘g égﬂ PRPBLY affé’gzg’ém % ﬁ%?/ T ak}i‘mgr 3%% ﬁy ener Ot her
usef ul po!aygmnss ixriayqd]mebmdet lordirge {rbaasergibf@imadnﬁ tﬁrthmresemliﬂnagem, he
gl ycosoani nogl ycans sac harit ce g| s gndroi tin,
phoshol | pf}%{? drcp?{loas‘.bz’ﬁba ircingﬁ Oofj & io a!)aut %szﬂ fl%m{,ié, b) tdL%ﬁl’n )hlnb“ nogen,
eel | ul 03| 6Sim. Star ches, hfﬂez),(tf’ffi,z&ﬂ %fﬁdﬁx{mmnf 0 Jﬁ&ya]b!]gl%f@rﬂfééwaaif df}f}pli‘reparl n, md
elivili. t he pol yner may al so be a mul tibl ock copol yners, e.g.

constructéﬁmffon1base unlts of glyeoil de, Iactlde |||||||||proIaC|one and
polyet hyl gﬁ?{ﬁgll%%%d\u ar }du w&R Ql, XM&S%&I ¥ egg&m%gﬂivéﬁfgﬁr am de)

pol ymer s onol 0gs based on Ieuelnc p ey ‘al ani ne or arginine.
optional | yuvmnmmgméc ot orprerdiolcsurarchisnenop A me&%dmﬁ;i@mwsre 12900241

Met hods 'R/bm{]&r A 28, 3 POV ITRES ha il our LLADABOANRLSino wehl known in
the art. |n uci ng peiynerlzatlon arc known I n the art, e.g.

di ssol vi ngolerra %Pr@ea*& wexpeeueedve radiat’ o, HiRe udERgeviSicbl e and UV
radi ati on. and heat treatnent.

i



100251 Porous scaffolds are known in the art, and include plastic, ceramc,
and other materials. Plastics and their formation arc well known in the
art, and wachewd®oisl yet hyl ene, pol ymet hyl et hacryl at e, POBIUpR000RENE,

pol yet hyl ene terephthal ate, pol ypropyl ene, polystyrene, polyam des,

bi opl astic, and bi odegradabl e plastics. The size of the pores is inportant
in that small pore sizes are unable to absorb and rel ease the basic am no
acid, and large pores will require constant |oading. In one enbodi nent of
the present invention, the pores are on average from about 10 nn to about
500t t m i ncigiiEgneerthing, tg:dtmeahéminﬁﬁl FEINOTROGIFY Eﬁﬁﬁmﬁimwwﬂwﬁ sa8Opm  70pm
80. 11m - u,008LM. o 3QDREs tf*?é’ruﬁ"OIn)qumtlcule-mﬁmgatﬁé GusRADQ 488G 48 Whi ch can be
used in the conposi tions of present the invention include not only

nat ur al | y\%@é?fﬁfi‘lﬁ@éi%ﬂé’u ieaian&ﬁ%maémm'hPr§tvraahfnc§m%tfefa¢x%ﬂ%xﬂ\yf B ¢ ani no
aci ds havi ng_, a- carboxyl  group %@d ap am no 2rou in.the nol ecul e.

Accor di ngl%%71gas f"'é:‘“&ﬁ‘i‘i’??o“‘é%‘f*"d?“? il Pt dallF 8o B P T BEUTE, ar gi ni ne,
lysine,  gdifhidizh@n@s « Q8 Kol B8t B AL e hdmustrdtdbmem maﬁﬁhﬂnmbuélanm ic acid,

di anmopropri o a ts, thereof or co ons th

parti cul a?‘q%iﬁ’gb‘gﬁ h%ﬁﬁ‘“ret’ﬁé“ﬁ%e Li‘}B‘p%“}‘r‘ioﬂ%angélméesé g © Dereet %rﬁ “rng?f\il far gi ni ne,

ci trul | enese namd mouh t dhitaier uspirﬁﬁtepr&bhtyzmazxcgmmmﬁ;e shforforexdmpt. & thhar gi ni ne.
100271 The ba am no._aci h | ymer, prior
Lo o durfe adpd AL 00, AGL B 08, N5 AHARH hAudNB RLASTRARBLG, RO yIer | r
refer encepﬁmzaubasil:vmcwmhl@ saeiag saﬁ@@lylcwldmésa wahysolegraleotepdldine

conposi ti @@%@Q& dQ§¥éﬂ%<§§rdﬁ{tas REidbNVRDG 190,87 gwmgfzﬁmﬁgnz Qe g TN the

nout h, use I n resent invention should be safe for such use,
in the arrénmctfrmalw@@m@wplﬁsa@tcmw@lemﬁm@aorsw %%P’”ebf‘s‘*al fsepreltude salts

known in Ld?@ada&im La@ts REmANET JTRG Q4llch Gkl phAGSEREBRE S8R bSn ale general |y
considered to ){)SI ol ogically acceptable in the armunt s and

concent r aﬁftdé%ﬁk’fﬁ‘“oﬂif ghatde Plyrad W&J@‘?@&PF@‘%‘B@@%‘&W% e 4y yde t hose
derived fﬁ&@o@@éi@ﬂ&&ﬁdi&bi@@édo}i Beseppiabba dcﬂﬂfdgﬁﬂi MkaQfne@lsgasi € aci ds or
bases, for exanp CI d aﬂ(fldl tio salll S % aci ds. which forma
physi ol | 48‘&?5*’*3’6‘6‘3 f" BT AR ot el molpoe luglr & BBV oni de salt, and
base addi P;;@m(%abnysact@famedalbynabas eisainddivsing Ltamdaarocpdnyes&od;»@gm dalakty
acceptabl e cati rom.a uch as

pot assi um(F éﬁﬁm? dlll“yu’fr?i“‘éll”1 g %ﬂ(a“l“'ndgg%bécr“toﬁmun al’s ai”s‘f?ca}l?n}ﬁa(l ”@ft:ﬁ@'}ﬁ dﬁ%{

magnesi umefitiysi plly@@logmllvyaca@@blpbabﬂe salts may be obtai ned using standard
procedures known in the art, for exanple, by reacting a sufficiently basic
co: npound 9@ Hhasorrysisipismé thRiPESRER NSRRI TTREVE aPenhef adasic

physi ol ogi,6alLy4 aaee @ﬂ@ah&ﬂ@,aﬁ By c&%&&%ﬂ 5&3@1@%@%&1 konsy aticherpr escni

i nvention conprise an effective anp i c-anmo acid, Thus., the

conposi ti BTG IpT § s‘é""ﬂffﬂfﬂ 54][0&? 12? a’t?o%?r 4%@”9“%‘3/ wei ght of a basic
am no aci 30, 35,40 or 45%
00291 1 nsAE Wiiatiner: heebagite SRS B AHOF SBRUE @ e pol yrer.

In a pref esbe@the@niediasentino tdieis basibige anbaolaet. df ihs anims otid bl igsolublet he
polymer. |f t ol.ubl e am no

aci d parti'd péagi“%g?’ i g‘“%ﬁf"f’ |dc*§8nl?f%€ S Hﬁmlmdé?m?{b% [0 n%gﬁélél“q%“r{‘%ﬁ&?atl on to

t he oral caid ¢yl cahienvigs egdiimih¢ frel 0@?&&1 Podvity thePmaberidld orenlt he amino acid is
evenly di 315&5‘%&}%%6 SM]@ pol ymer. 100301 In one enbodi nent the polyner is
an anionic poly or exanpl e a pol ycarboxyl ate polymer, e.g., an

aeryl at e RRLYNTELOmHGERRENAE o M ELE LoD DA (6 ANLNO: paidhona®s a salt
with the carboxylate noieties in the polymer, 100311 In one embodi ment of
the presentYifivent PR ZRETRT TEPEIEHT: “}56’1‘ Vﬁb%‘“ormﬁ’brﬁbﬁs“”é?éaf“fiol d may
optional | Sénh nelckdean: efifectiveanunt of fluoride, or a fluoride ion
source. A in the present conpositions. Exanples of suitable fluoride

i on-yul di nmrgab eﬁd ;&l%@dl&!&,ﬁ dff o petsdnninldnSon, E?atbmmhééﬁ;ﬁwwfzﬂmm W ner et al.;
US. Pa- Par r 78,154, to
W dder et ““é g§1§ R 818%0'86}5 \&laﬁ%f‘ %“l"hub‘m*“mt ’gq‘é}‘{"‘gé o Rﬁhmw mﬁt“’% i”i""vg fluoride

i on sour casdmaz@imﬁezuommerapadm@tmknm taede tiopl emianﬂmm% filsviorli degridsodi um
fluoride,



pot assi um fl uori de, sodi um nonol | uor ophosphate, sodium fluorosilicate,
ammoni um fl uorosilicate, amne fluoride, amonium fluoride, and

conbi nat iWO20eHW256T . I n certain enbodi nents the fl uori @ETIUSR008/08336%

i ncl udes stannous fluoride, sodiumfluoride, sodium nonofl uorophosphate as
wel | as m xtures thereof [00321 I n another enbodi nent of the present

i nvention. ihe hioerodable polyner or porous senfibld may optionally
conprise an ;iniiiiiernie or antimcrobial selected fromtriclosan, herbal
extracts and essential oils (e.g., rosemary dxtroet. ibvnol, nenthol,

eucal ypt oln,heyesshy kos@lsiiond dxe)ylesbif sgublnildeidanhisaptd ogerfads are foundy,

chiorhexi di, 06, &1,exid1,08 (OhuRELEN AN AUALEISIA0 Yo AN MM GOMPOUNds
(e.g., ce nypyrl Phitunc -chi ori dt) phenol'i ¢ "anti septics, hexeridine,

povi done V@dPneyo. deFibpi wohidsubt 4. mm@fﬁl@t@r@m Brvsfefeacey Reprgenigtizal ts, for
exanpl e, icfzdg [{}Brs&trev%)m}uﬁg%%'n%g !ula}%:d 19 QRQJ&E ﬁm@r@@dso&mla&ﬁﬂ' ons t her eof to
(I at her ai enefi ci al fects of basi ¢ am no acid. 100331 When
coat ed onpiamiilWé@?fuh?e%ﬁ?ﬁmmt%é’ﬂﬁ‘?‘mi’vhﬁ?’ 5@?“‘?)8&“6@%’%‘6&1‘1}%1“6“4 s preferably

thin enough, §9i.as, ah@ne"}%r:&éméﬂnﬁmﬁlﬁﬁu&fd«.talﬂ@cdxﬁ&taﬁbHEEMaOf hiiceddi ck enough so
that a. sufficient anount of ymer remains coatg n to the instrunent

for subsecinditeridiarriiisian 5"@”@‘””“&1‘?@&“‘3’“ fuorge, sqggum Jlgondsodigm 30 g0, or
90 tines. mbhmBbpissghaRfs Weaddidturek fikicbent wi I | depend on the particul ar

i nstrunment. The E)I opol ymer may be from about 0.1 umto about 3000 umt hick,
about | umoe3zj in arﬂe@umml%i;m of §@pmserd OQunion, 250iemdaBO Opnmer 200@pPm  2000um  or
about 3000 e Lhickness depsnd on the
particul ar %.%rr?(si 8 OKlﬁjPa gfﬁﬁ%%f ‘uﬂ%%w ?tmédg? ﬁgoﬁgall 0 WP] Il)mr esent i nvention may
al so i ncl batel EAtavions! naﬁh@a}gﬁamg avgfemﬁemvbntdhf@ﬁm@é@ﬁ cjonlypkmgthalct i ce of
the pr eseOatim)lrlﬁv)e}?gqurﬂé gﬁ%’( plﬁllo@%@;dﬂgt ﬂldmctoﬁgctw;%ﬂe?%%ﬁ%ér@l oils as
wel | as various flavoring esters, alcohols, and simlar

mat er i al samBEWPFERPERdsthe. @§§éfﬁﬂmlalfﬂ loride); mherakigentisenties. Besederar mi nt |
peppermin m;(Wn@R;@ﬂhgrd@]?fﬂpm&asca@ﬁ&c{ra%mi@(ln@{(:eg zﬁl@gﬁab, @&Q@Jﬂﬂl@tzﬁ«lﬁ,utﬁ&ﬁl oram
CirilM11031, TefliOt, Ii grapefrujt g useful are such
cheni cal s S8 ipAsHE WEIPO ‘%Wﬁélﬁdié’ﬂﬁm%‘gt‘%@f%‘* a‘FlH’éthE ﬁiﬁB&’iﬂt‘Ffb‘ﬁ%Ofélfﬁ' th ay also
i ncl ude celsRrasincdsm, of flavors and colors may aid in determ ning oatains
the amino acid, or the darice of degradation WO

2009/ 1002%5’%&&32:@9@ L&Bﬁ&&ﬂurﬁa‘vitﬁe)b,iopekygmr orgaivesicvieold oprdiratkietns used

W EhonT T ¢ b1 BCE% WPl &,So'é bl BBl MG BL EREM o tmga&m&t ( WYl so_be

t oot hbr ushf jndawtr tomamheo&h-’dmsdk@he fﬁh@mﬂe@@ub%ﬁ@nﬁ @nnnﬂragﬁ faia: s‘@ﬂbé 4used as a
dental seg) l20, £, . 603 B OLECLEME OBE hOPsrEXANRL Beend 0086 L.l ear nout h
guard suitable Tor use in contact sports is coated with a bioer idable

pol ymer cowpriest. nige 4096 byerweiy ghfronabed 0.4 patip eboahdof F—lﬁl\ibrli Abput By, . mint .

The surfage of, th I r d Ul oG WBoy 5 &L 8RS 8) !Imarl zi ni ne
into the g‘?a {}Ettn %‘PQ 5)6’% ],Obg%d’r%g %cg%gg ! iigrBw @g brmation of dent al

caries, rédicdhe #hebmswtcﬂm dogrighyiti dtmprei%‘laﬁqngulp@sqt@ﬁismof t he enanel, reduce
or inhibit. dem neralization and pronote rem neniization of the teeth
reduce or [10AH; B romosighvs of ihs presagifc@tipeyay Isogpeligleilgv st JHUET St er i a,

i ncr eases whRE afe@latih ) Aﬁ@pxla@x%sth@%m@ﬁeghﬁ%aﬁl ihGudast at L& lindedior ai se and/ or
mai ntai n plaque pll at Ievela _at | east U‘gc}? Repeat ed usel of the nouth
t 8rolkr &

guard fur tHEFEy PR s HE R BT HES ddehpgs opes TR ESE Y er i s
conpl et el Yxﬂﬂﬂf:%ﬂ%@ eWhen! dBecnetil oguairthinchenge: whasgréenatirisast e.

clove, sage, eucalyptus, marioram, cinnamon, lemon, ime, grapefiuit, and orange. Also
useful are such chemicals as menthol, carvone, and anethole. The compositions of the present
invention may also include colors. Use of flavors and colors may aid in determining if the

scaffold contains the amine acid, or the degree of degradation of the bicerodable polymer.

[0033] The compositions of the present invention may also be used as adhesives in the oral



EXAMPLE 2 100371 :A. pacifier is manufactured with a porous plastic

scaffol d having an. average pore diameter of 50unt The pacifier is soaked
in a cl eaw0rgoogobi7sti on conprising argini ne bi car bonat ePCaNg20000380Yi ni ne
bi carbonate is absorbed into the pores. 17. XAMPLE 3 100381 The pacifier of
Exanple 2 isan infant for normal u, sucking, and chewi ng. As the infant
sucks and chews on the pacifier, arginine bicarbonate is released into the
oral cavity, em, to inhibit mcrobial biotilin formation in the oral
cavity. EXAMPLE 4 100391 The used pacifier of Exanple 3 js soaked in the

cl eani ng soltutigondisenpior Wickgs argivihrehpieartisorat@e CEXAVPLE “67F00401 A cl ear

t oot hbr usgrest}gﬁg\e':ﬁonctgﬂlagg b%;&@ a@adhesieOBRAAARL L R %ﬁa&%n&“ @l ng arginine
and a col or g Bristles are attached to the head, and the head is

attached tdbers aleniirush hear i the oy f hrepreseaflinvemmEspy plsp %@é%ﬁalrdg%f?’one as the
pol ymer i g.8hd & knNQUWsdvbadaibie head or toot hbrush requires replacement when
the head is no Tongd Cains |.A conposition conprising a basic amno acid
in free opxsalrtefiorm enbedded in a biocrociabl e pol yner.

[0036] A clear mouth guard suitable for use in contact sports is coated with a bioerodable

polymer comprising 40% by weight L-arginine and flavoring, e.g., mint. The surface of the

polymer is degraded during use, releasing L-arginine into the oral cavity, e.g.. to reduce or

inhibit formation of dental caries, reduce, repair or inhibit pre-carious lesions of the enamel,

reduce or inhibit demineralization and promote remineralization of the teeth, reduce or inhibit

gingivitis, reduce levels of acid producing bacteria, increases the relative levels of arginolytic

bacteria, and raise and/or maintain plaque pH at levels of at least pH 5.5. Repeated use of the

mouth guard further degrades the polymer, and the user knows the polymer is completely

degraded when the mouth guard no longer has a mint taste.

EXAMPLE 2

{0037] A pacifier is manufactured with a porous plastic scaffold having an average pore

diameter of SOum. The pacifier is soaked in a cleaning solution comprising arginine

bicarbonate, and the arginine bicarbonate is absorbed into the pores.

EXAMPLE 3

{0038} The pacifier of Example 2 is given to an infant for normal use, i.e., sucking, and

chewing. As the infant sucks and chews on the pacifier, arginine bicarbonate is released into

the oral cavity, e.g., to inhibit microbial biofilm formation in the oral cavity,

EXAMPLE 4

{0039} The used pacifier of Example 3 is soaked in the cleaning solution comprising arginine

bicarbonate.

EXAMPLE S

[(840] A clear toothbrush head is coated with a bioerodable polyimer comprising arginine

and a color, e.g.. red. Bristles are attached 1o the head, and the head is attached to a handle,

<

Use of the toothbrush in the oral cavity releases arginine as the polymer is degraded. The

user knows that the head or toothbrush requires replacement when the head is no longer red.



2. The conposition of claim| wherein said bioerodable polynmer is selected
frompoly(lactic acid), poly(glycolic acid) and copol yners; poly di oxanone,
poly (ethyl glutamate), poly (hydroxybutyrate), polyhydroxyval erate and
copol yners, pol ycaprol actone, pol yanhydride, poly(ortho esters), poly

(1 m no€dnboenat es), pol yester am des, polyester am nes, polycyanoacryl ates,
pol yphosphazenes, copol yners and ot her aliphatic polyesters, or suitable
copol ymers thereof including copolyners of poly-L- Iactic acid and

pol y-c-caprol actone, fibrin, collagen, chosoanlnog

ol i gosdechArawssitigy F?ﬂ“léla\%’éihépﬂ%%m“‘@ﬁéﬁdﬂéf%oh salg iﬂlc?élé‘r‘rddhq{ gihat e,
flbrlng fibrinogen, cellulosics, starches, dextran, dextrin, hyaluronic
aci d, éﬁ&ﬂﬁﬁﬁpé}ﬁyﬂin, mul ti bl ock copolyners, constructed from base units
of glycolide, |actide, E-caprolactone, and pol yethyl ene glycol, and

pol y(ester-am de) polynmers or honol ogs, based on | euci ne, phenyl al ani ne,
and/ or 2ar gi'hé¢ negmpgeriiioned dlginwi wheronmesast binprdalde pbisnmand solvetedriramor e

di carboxylic acids. 3. A conposition conprising a scaffold having pores,
and a paly(lectamcit, dy(dlycelsd shiidgidicopolnead, dolgati@sinond polfhethsogreshiieon of
claim3 wherein the scaffold is a plastic. 5. The conposition of claim3
or 4 whekehpirbheduseats, @b@hy@loﬁf\tr@&m@%ﬁ e p@bﬁée ?/la@nﬁm@m ymet hyl

nmet hacryl ate, pol yuret hane, yet hyl ene terepht ate polypropylene

POl ySt ¥5ieRthydRaL, XJ%W(&%O eshir Qpl’@gtd“%”op“ll9&‘%‘%?2’@?&@%@%& E%ny &ﬁe basi ¢

conbi nati ons t her eof osition of m 3 wher

am no %ﬁln@e :%3% V\)ﬁg%(ﬁl{:&lcﬁ&s %glgvﬁh(yg'éhgicﬂcss %b }%Eﬁ%ﬁd othcl alﬁ]}%ﬁg y%?t'ﬁ{};, 19 gngf

claim

om t hi ne reatlne |st @g dlan1tobu%a ? giaCI nlnoproprlonlc
acid, SHPPE PREVESES! Wﬁ? HielugingiSoRY VBINE $ele fdbu%?c“ o conposi tion of
cIa|n1I or 3 wherein _the basic am no acid has the h-configuration. 9. The
conposPYEreaBrolt e fiprigreotaginer éﬂ}ﬁ%%@llb%%anarﬁ%b%hlw%g Ry ni ne. 10.
The conposition of claim8 wherein the basic amno acid is 1,-arginine. 1.
The cowsesmdesshetdreltiai phitpsar. aliedepibiisiengbrandsasi asllulebins stetlesi dexgaht f or m

dextrin, hyaluronic acid, heparin, elastin, multiblock copolymers, constructed from base units
of glycolide, lactide, E-caprolactone, and polyethylene glycol, and poly(ester-amide)
polymers or homologs, based on leucine, phenylalanine, and/or arginine, optionally with one

or more diols and one or more dicarboxylic acids.

3. Acomposition comprising a scaffold having pores, and a basic amino acid residing

within said pores.
4. The composition of claim 3 wherein the scaffold is a plastic.

5. The composition of claim 3 or 4 wherein the scaffold is selected from polyethylene,
polymethyl methacrylate, polyurethane, polyethylene terephthalate, polypropylene,

polystyrene, polyamides, bioplastic, biodegradable plastics, and combinations thereof,

6.  The composition of claim 3 wherein the basic amino acid reversibly resides within said

pores.

14



12. The conposition of claim 11 conprising arginine phosphate. 13. The
conposition of claim 11l conprising arginine hydrochloride. 14. The
conposition of claiml or 3 conprising a salt of arginine and an anionic
polymer. 15. The conposition of claim 1l conprising arginine bicarbonate.

16. A devi $he gc%qp({sg%nqg_}ﬁnnﬂhn(ﬁt"r\kjquf‘g]l?oﬁ'fsf"c dnwiénv\}] cngg} Z%{s Lon of any

one of clains evice o nstrunent is

a toothbrush co sin e Vi n rist.l 18 The
v oo BrET PR e R R PERG b P RaBl e e%sﬁéﬁﬂwwm RE'Bpael i on of
any one of c 19. The device of claim 17 or 18 wherein the
head i 8t éﬁ@@bMW¥W”?%6mé8ﬁﬁ6§|tlon of any one of clainms 1 - 15. 20. The
device of claim 16 wherein the instrunment is a toothpick. 15 21. The
deV|ce ,of claim16 wherein the instrunent is a tongue cleaner, 22, The
devi ceSof &PaFHIBI UMY élaimtiy S whgeie by butrermes aprilseticd -sophasaian cl ean
the tongue, said surface being coated with the conposition of any one of
claims 1 - 15. 23. The device of claim 16 wherein the instrunent is a nouth
guar d. 924. Thheongesitva odiclagndi an318haxpiertesd pastheninageid un@iginiis an ort hodonti ¢
corrective device.

10.  The composition of claim § wherein the basic aminoe acid is L-arginine.

11. The composition of claim T or 3 comprising a basic amino acid in salt form.

12, The composition of claim 11 comprising arginine phosphate.

13, The composition of claim 11 comprising arginine hydrochloride.

14, The composition of claim 1 or 3 comprising a salt of arginine and an anionic polymer.
15, The composition of claim 11 comprising arginine bicarbonate.

16. A device comprising an instrument coated with the composition of any one of claims

1 -15.

17.  The device of claim 16 wherein the instrument 1s a toothbrush comprising a head

having bristles attached thereto.

18.  The device of claim 17 wherein the bristles are coated with the composition of any one

of claims 1 -~ 15,

19.  The device of claim 17 or 18 wherein the head is coated with the composition of any

one of claims 1 — 15.

20.  The device of claim 16 wherein the instrument is a toothpick.

15



25. The device of claim 16 which is used to (i) reduce or inhibit formation
of dental caries, (ii) reduce, repair or inhibit pre-carious |esions of the
enanel, e.g., as detected by quantitative |light-induced fluorescence (QF)
or electrical caries neasurenent (ECN@ (iii) reduce or inhibit

dem nenal | 28t chnu,a( {1 Emolr}nwﬁ Lll]( ni%?thdhz Pxnoh(r %lb%{t eeth, (iv) reduce

hyper sensi ti Vi ging|V|t|s (vi)
pronot e heal i ng of sores or cuts in the nDuth (vii) reduce levels of acid
pr oduci,ng cteria rease relative |levels of arginolytic

broter P2 ohs ?eil%chifm Pt bBr O RERR (St tthon FATeRe e 1y, ()
rai se and/or tain plaque pH at levels of at least pl4 5.5 foll ow ng
sugar EWEI-&f é“‘a%&@&“&%ﬁ&@é”%iQﬁﬁ@mﬁﬁ%UWhP%¥WdWC0 R?P?g{ reat, relieve or
reduce dry nDuth (xiii) clean the teeth and oral cavity (xiv) reduce

er osi on whiten teeth, (xvi) immunize the teeth against cariogenic
bact er Pa; éhﬁ¢%wcqqaﬁ4w1Mﬁwh@@@1 ygsernentieamosth guged-udi ng car di ovascul ar
heal t h, by reducing potential for systemc infection via the oral tissues.
26. The use of the conposi tion of any one of clainms 1-15 in the nmanufacture
of a déht all heidemieeo! ciapm Ithehwsie taciweirdhay it & ellxiden2ecantusties devihe device is
a device according to any of clainms 16 - 25.

25.  'the device of claim 16 which is used to (i) reduce or inhibit formation of dental caries,
(i1) reduce, repair or inhibit pre-carious lesions of  the enamel, e.g., as detected by
quantitative light-induced {luorescence (QLF) or electrical caries measurement (ECM), (iii)
reduce or mhibit demineralization and promote remineralization of the teeth, (iv) reduce
hypersensitivity of the teeth, (v) reduce or inhibit gingivitis, (vi) promote healing of sores or
cuts in the mouth, (vii) reduce levels of acid producing bacieria, (viii) to increase relative
levels of arginolytic  bacteria, (ix) inhibit microbial biofilm formation in  the oral cavity,
(x) raise and/or maintain plaque pl  at levels of at least pH 5.5 following sugar challenge,
(x1) reduce plaque accurnulation, (xii) treat, relieve or reduce dry mouth, (xii1) clean the teeth
and oral cavity (xiv} reduce erosion, (xv) whiten teeth, (xvi) immunize the {eeth against
cariogenic bacteria; and/or (xvii) promote systemic health, including cardiovascular health,

by reducing potential for systemic infection via the oral tissues.

26.  The use of the composition of any one of claims 1-15 in the manufacture of a dental

device.

27.  The use according to claim 26 wherein the device is a device according to any of claims

16 ~25.
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