COMPCSI TI ONS AND DEVI CES This application clains the

benefit of U S. Ser. No. 61/027,428 fil ed February 8,
wQe®dohe contents of which are incorporated PEF/ERW09§33303

ref erence. BACKGROUND OF THE | NVENTI ON [ 0001] Argini ne

and ot her basic am no acids 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 (ArgrastiabobiZ2ddDBYICeY¥tai n types of
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rai sing the pH of their environnent, while cariogenic

bacteria net abglizersusdon orpHeducaohact i ¢ acid,
which tends to | ower the plaque pH and dem neral i ze
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i'ons and devi ces whi ¢ Iver arginine to the
aczdr ﬂhlclcfamstteylower the pladua pd ond dercncrdine We tehthaﬁ*g!mw hisading ©
caGiQAt ai ni ng conposi tions, or alone. [0003] Instrunments
for use in the oral cavity are well known in the art,
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u%né:,t;ilrolﬂ%nts is may also be conplicated, as inconplete

correct treat nent may result in too little, or
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toth! [nfu%g fszut,t 5!3 érg ShAedd %&t denmh}'}@%\s ﬁwdtl?’ mgﬁﬁl hablgabRic
Create cofposi {’I ons, devices and net hods to overcone
corpréigetqyreeh Féngraccs and retainers. Although such instruments may be treated

with a basic amino acid, the basic amino acid may leach or erode off the surface of such
instruments, requiring repeated treatments which may be time consuming and inconvenient
to the user. Treating such instruments is may also be complicated, as incomplete or
incorrect treatment may result in o lde, or too much basic amino acid bemng worporated
onto the surface of the instrument. Thus it s desirable to create compositions, devices and

methods to overcome these problems.
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SUMVARY OF THE | NVENTI ON[ 0004) The present invention

is directed to conpositions and devi ces which deliver
wha®paoens no aci ds, e.g., arginine, to the oraPCTHY100%033303

to, e.g., reduce or inhibit formation of dental

caries, (ii) reduce, repair or inhibit pre-carious

| esions of the enanel, e.g., as detected by

quantitative |ight-induced quorescence (QLF) or

el ectrical caries neasurenent iii) reduce or
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[ 0005] The present invention thus includes Conposition

algnegor 1HCRBRFEE T GHCTHHE ATEP A SOWEHEPETRP T i
d&ﬂ@@@lmogm@ubae@eﬁrreaam@nmcwrm&waEa@Qﬂﬁ} The present

invention al so i S e foIIo ositions:
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"‘E "ﬁf]l'“ %‘é?‘{“ ‘“‘t‘r‘%‘é‘?“e‘iosf’ i“‘ﬁ]“%?s be &’l’ OB ‘?mpé’h‘g‘p‘i “hereof . . 2.
Conposll §t ion %'0?1 Qalirm‘s;l[ 1, o%h\é@%ﬂﬁ‘é Bhsit Qz?lm?%é G d mugé)i %L d
has the r con P uration. 1. ecea
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1.4. Ay, Qs hBERh8GEIPL.LARGSt | Ons wherein the
basic amno acid is Larginine. 1.5. Any of the
preceding coupMpssidcansd o€ ONPricsinge BasRasi aidhaohaci d
in salt forn1 1.6. Any of the preceding conpositions
conpr&§?ﬁﬁ“§?@|nlne phosphate. 1.7. Any of the
precedi ng conpo 0 r s
hydroch Orlngv§¥§ e d& P§¥¢% pré%%%%ﬁgﬂﬁgtﬁnmfﬁ?%ﬁs
conpr issgiEge. ar gi ni ne sulfate

b4, Any of the preceding compositions wherein the basic amino acid 15 [-
arginine.
1.5. Any of the preceding compositions comprising a basic amino acid in

4 form
1.6 Any of the preceding compositions comprising arginine phosphate.
1.7. Any of the preceding compeositions comprising arginine hydrochloride.
I8 Any of the preceding compositions comprising argicine suifate.

LS. Any of the preceding compositions comprising arginine bicarbonsate.

[R]



1.9. Any of the preceding conpositions conprising
argi nine bicarbonate. 1.10. Any of the preceding

W@ 09posi2r3 ons wherei n sai d bi oerodabte pol ynmerP@BUS2009/033303
sel ected frompoly(lactic acid), poly(glycolic acid)
and copol yners; poly doxapone, poly (ethyl glutamate),
poly (hydroxybutyrate), polyhydroxyval erate and
copol yrmers, pol ycaprol actone, pol yanhydri de,
po!y(ortho esters), poly (im nocarbonates), polyester
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eq.  Turther conprisi ng dor i de sa e.g.,
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car vadmotide, mmtmsmm finirnakind ajmbuma@rs@%hma; whiglt tgyifies in the
salic%late epi gal | ocat echin gall at e,
eplgaIPocatechln gallic acid, mswak extract,

sea- byckt horn ext{Ack umﬂﬁ)@i@&ls 19t s M@W{}Qﬁrmmg s an
anti septics Se g., chlorhexidine, alexidine or

octen@é@ﬁé&“dq%ﬁt@kﬁ%#VmﬁﬁﬁBﬁWUWﬁ@%ﬁﬁ@&hdgﬂ%%ﬁﬁﬂOmdea,

cet yl pydehgiRiktin, e |LQFakﬁ§1a§nGEQmm@etﬁ;Zrﬂ&K@éﬁxh}iém&iﬂl\,@tbl de,
t et radecyl yr|d|n|un1chlor|d TPC) N—tetradec

et hyl g5FIah R CHFLFTEBL THEBE) T PR i
anti Sepld& %ngimemhzm ﬁem a@6LeR Mt cReyet, S&ﬁ@ultrﬂaﬁ et

(nglgd%pﬂg}ohg q:g ‘Enécﬁ aaube ms 8, <., uﬁka}'zlﬂblsgdzgto Eﬂ’tmg?lu or 0{;&{31%1;}@),
quaternary ammonium compounds (e.g., cetylpyridinium chloride (CPC),
benzalkonium chloride, tetradecylpyridinium chloride (TPC), N-tetradecy!-4-
etiylpyridinium chioride (TDEPC)), phenolic antiseptics, hexetidine, octenidine,
sanguinaring, povidone iodine, delmopinol, salifluor, metal ions (e.g., zinc salts,
for example, zing citrate, stannous salts, copper salts, iron salts), sanguinaring,
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, ascorby! stearate, oleoyl sarcosine, alky! sulfate, dioctyi



for exanple, zinc citrate, stannous salts, copper

salts, iron salts), sanguinarine, propolis and
wW@z200980273 Nng agents (e.g., hydrogen peroxi de, BPCF/1U8208%1033303

sodi um per oxyborate or peroxycarbopate), phthalic acid

and its salts, nonoperthalic acid and its salts and

esters, ascorbyl stearate, ol eoyl sarcosine, alKkyl

sul fate, dioctyisulfosuccinate, saltcylanifide,

dom phep brom de, del nopi nol, octapi nol and ot her
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of thd receé oditions furt her conprising a

mhlteﬁmﬁgbagamt 1 14 Any of the preceding

conpositions further conprising a_whitening agent .
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group.g@nsi sting of peroxides, netal chlorites,

per borates, percarbonates, peroxyacids, hypochlorites,
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per oxipdexisal &ttairuhbcmlp@)bm@@zs garcaﬂgml@qqs ag’ﬂxy&uds hvpochiomas
peroxygpf%%ngagmﬂgggpxycarbonate per bor at e,

peroxysilicate, or persulphate salts; for exanple

cal ci ymsper OXM@&Q&HQQ%% SRGMAR %@@@Iﬂ@mmﬁbﬂgﬁ%mm
car bonat e peroxi de, sodi um per oxyphosph; and

potas@ﬁ@ﬁﬁ%@%@ﬁp$ﬁﬁé¥““ﬁf“WVGﬁUgéﬁ&ﬁ%?%gfﬁéqﬁﬁﬁyﬁé?“”
conpl ex8Sc:pUGh sas abymx@gaﬁpm@r@@xdﬁnmw\pbﬂaym
pyrrolidone poly onp“ex es. %ﬁ % @% .
ebodPRERT T etfeY BraWBrE o ivertFORe FCITAEE EBREBE i on
2.0, amﬁ@ﬂp@&hmh&&hm@amhma&mguad@e@@mmpa@aﬁmmﬁdmam@ a
basi ¢ _am no aci gm wi_t hi

The prESEHY™ FRVENE OFW%T%mpmﬁé bﬁégﬁ?tgglgﬁfg%$%9§hmum
Conpo$mb”dﬂﬁdmeﬂ?ﬁhﬂﬂﬁgwbbUMNQHkahere|n the basi ¢

05\% P d?ﬁ% OL]@%&[%&' Al &gsen M&lﬂg&,m&m @J)rh&;@x%m opni thine,

I am nobut anoi ¢ aci d
aﬁmanmwwpmmvwm@nwemasﬁﬁb63%$ﬂ§$€HéW@é@déﬁéwéﬁﬂmﬁﬁmd
pQnbi nations thereof. 2.2 Conposition 2.0 or 2.1

wherein the basic anino acid has the L- configurati on.
109083 Thgresspt ‘E‘Gﬁ’i&é‘sﬁlsﬁ inshigesphqioBowing prspafifong] he baS| c
TR N R R T o

ornithine, creatine, histidine, diaminobutanoic acid, didmmopmpnemc 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 {s arginine.

2.4 Any of compositions 2.0 - 2.3 wherein the basic amino acid is L-arginine.
2.5 Any of compesitions 2.0 - 2.4 comprising a 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.



2.5 Any of conpositions 2.0 - 2.4 conprising a basic
amno acid in salt form 2.6 Any of conpositions 2.0
wWQ2®9ae02pF i si ng ar gi ni ne phosphate. 2.7 Any of PCT/US2009/033303
conpositions 2.0 - 2.6 conprising arginine
hydrochl oride. 2.8 Any of conpositions 2.0 - 2.7
conprising arginine sulfate.2.9 Any of conpositions
2.0 2.8 conprising arginine bicarbonate. 2.10 Any of
conpositions 2.0 - 2.9 wherein the basic am no acid
r evépsinpbicongsiides 26 2Hi smgaiink poriesbic@barieAny  of
conpositions 2.0 - 2.9 wherein the scaffold is a
pl astf ¢ Avelobetagsifipnshlpol Y EbHGE B 83siEIY sty ersibly resides
met hagh ¥li@h&es. POl yur et hane, pol yet hyl ene
terephthal ate, polypropyl ene, polystyrene, poiyam des,
bi opliasti,of anshobi:adegr-avkabheeipthastdiosl.is 2plddc Ay edfirom

conpasi tions a
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2. 13ciwhery&ing pbReyreonposintidlobiatayr, mzﬁéstaﬁegr@mb&bﬁmiwl%
to about 50% by wei ght of the basic amno acid. 2.14
Any20f conpdsintioghiss 2.00- 2. 1 iBrdiniht kraold Gragrigesidalye polymer.
fluoride salt, e.g., selected fron1stannous fl uori de,
sodidi fAnyoy P‘d@“"iﬁ@‘tbaéjsl Jihh Fhetrat g eomreg e Lgeyrprises from

nongfd.Lor, RBes BRaLe wesadirwprhlivoniasidid.cat e, ammoni um
fluorosilicate, amne fluoride, ammonium fluoride, and
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oct enl dl ne quat [ anmon

cet YInpkiioh g ?tFﬁhBWE‘ﬁ o ﬁ@tﬂ( @ék*%%hfzngﬂ?ﬁ‘am lﬁf’gﬁﬁ%ﬁf‘&‘} gatic

tet &@@,e&m&trckiﬂkﬂ ke o G O t&ﬁ@ct(ﬁﬂﬂﬁ)t;), bisguanide antiseptics (e.g..

g;;ﬁ}ér %&‘{] gpgg fl? Xr cP X,rlcigm m u mcc:nh\f &?n omung vomgm%)dz {e.g.,

di‘ne;”
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Ci tra nnous s per sa S, Iro
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hydrogen @851%15@& huf Ser edlesagli UJ&&%&%)&Q&%%@ (tQCopper

per oxycar bonat e hthalic acid and its salts

noneperithailise S@@ﬁ”ﬁm‘@ﬁd’fﬁ’%}%" W oK ECRHE 8P %S fﬁ%f@é%yl

st eqL.alio, hHk B SR HERSIBRe or peroxyearbonate), phthalic acid and its
salts, monoperthalic acid and its salts and esters, ascorbyl stearate, oleoyl sarcosineg,
alkyl sulfate, diocty! sulfosuccinate, salicylanilide, domiphen bromide, delmopinol,
octapine! and other gé;}e{éém{; derivatives, nicin preparations, chiorite salts; and

mixtures of any of the foregot

218 Any of the preceding compositions comprising & whitening agent.

217 Any of the preceding compositions comprising a whitening agent selected



al kyi sulfate, dioctyl sulfosuccinate, salicylanilide,
dom phen brom de, del nopi nol, octapipol and ot her
weerpendtrno derivatives, nicin preparations, cPdDDB1089/033303
salts; and m xtures of any of the foregoing. 2.16 Any
of the precedi ng conpositions conprising a whitening
agent. 2.17 Any of the preceding conpositions
conprising a whitening agent sel ectedfroma whitening
active selected fromthe group consisting of
per b d esitenrataativeckibrtid fesn hp aioBbratiEgz ohaF CafBOVAt es,
p € I‘ | 3 ek, QRS cduhl86fs
A e S
conﬁﬁwélng hydr ogen perOX|de or a hydrogen perOX|de
source, e. ur ea_ peroxi de or per oxi Ex? or -
c onpll %X ’(né {:@the @@ﬁéﬁigagmb%}x@w?jﬁ}g§ b‘ﬁ‘g{”émé ¥ mmn peroxide or a
per pxiyssak ﬁ@nﬁ&te&;mrﬁ)@% 30) [%1&& @.,ro:@a&f cﬁxysﬁbhﬁc(}ati er codfplex (e.g..
pers ul phatae é}%l that or a )n:g %{ rate, axysilicate, or persylphate
per F5 PSS SR & PHT R B 8P Do PE S §}d A% B oRatR
per axk.der, Lxﬁﬁjﬁdﬁ tHipe p@xypmgphmo@mmdwm@i asiginuggrbonate
persulf Bl or
oy Cﬁer%n c)giu er0x¥q1 Oiggtn R g@&&g% )ﬁ@gldg rt i gt%g eg éﬁmdc
conptem&&cmﬂ;@@aﬁhyabﬁﬁ&h&wgﬂebéﬁhﬁ@khbﬁ@%@h%%@W&f
effeq&%&g upon application to the oral cavity, e.g.,
using an or al device, e.g. any of Devices 3.0. - 3.8

to ¢hy reducg,PrihdiRiiibe fRMIBLIROQLVOQRR apgpl;&ﬁibh Q}SE%;L
(it) reduce, repair or inhibit pre- carj ou

e
t he“@haiel: & %e“ﬁ% anggal é‘éf@c"tiean‘“b‘i}c Ritisntit a Ig\}%?) ke &
i gh&xmﬁzm&%ﬁﬁa Jrlieren esRenTredud, Rpadbr ﬁﬂziﬁiﬁtﬂﬁmmﬂius Gabises

measur ene €

QomTREVE 4t FORSSi8 b BABES T AR T S5t5e8 G Y e

teetmumﬁmMﬁmgﬁdmemhypﬂﬂ@Eﬁsmth¢0wnmmu&h$m$$aﬁhnéwh)
I f

r gr giéig’lé?%rruﬂlflcfahZdil({n%f %Itukhhhxs) rbc(lr.\% lepgr nggz ﬁ/ ed\?%f& tﬂl.’c“? (\9

aC|ddpm@dummngubacﬁsﬁﬂaﬂmﬁmﬁwﬂ%épbﬂmﬂ@r@ﬁgeﬁW@Maﬁ$0@3

' ev FédﬁucQ%\ R gwgrx&&& 9&%@ r(wm m@w&gé DRiRIL[gr obi al
he oral cavity, (x) raise and/or

na| mggip}(yttcmbaqjﬁj@ (pﬂlt&l@blt] rgigrapigl k@(fﬁhatforpvéwm FB}F‘f agalmavity, (x)

fol |.owi,RGoSHGRLn ﬁlﬂ el BPgLlevedt ke IEROME S S R; @QH@ sugar
accunul ati on, (x1i treat relieve or reduc

moutkrlersgi (9 Jedgqeekiqug Hempdaon (Bindregr 5lc e aw?ve iy

r edug®) RLOHE QR aﬁé!(\())al wWhith et e@i:h m}‘(z(XrN (x)\ ) hﬂiﬂ?ﬂl&te&e(xﬁh e
teeth agai nst cariogenic bacteria;. an % tg health
or oGy G GHBAREH T ATt T A BVARC T P e
healid:hiding cgdipvdoytldr @chite ] arg, bpotdatitg plienfidforsystgimingection via

|nfq$t|?n via the oral tissues.
& Oral Bssues,

2.

I\-J

] 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 matenial. said first material coated with any one of compositions 1.0 -

2.18, for example any of the following devices:



2.20 A conposition obtained or obtainable by conbining

the ingredients as set forth in any of the preceding
w@opasi2ri ons. [00Q@ J The invention further pPOWUS®E9/@33303

device (Device 3.0) which is an oral instrunent

conprising a first material, said first materia

coated with any one of conpositions 1.0 - 2.18, for

exanpl e any of the follow ng devices:3.1 Device 3.0

wherein the instrunment is a toothbrush conprising a

head havilng Bristlleseain heedinthies etothb3shropeyiiee: Bad

wher ei n one gi QQ@Q@§%$H%Q§“$”} - 2. 19 coats said

bristles. 2 wherein one of

conposi ti,on SI)JVELQ 371 vhekth &0aF Sinpadighriead.2 13.-4atDevd 5 iles.
3.0 wheréin the instrunent is a toothplck 3.5 Device
3. 0 whenei n pheeiznsk zurBBer Se af doapguencl.eanar cods Gid
Device 3.S ’péein the tongue cl eaner conprises a
surface to C n the tongue, said surface being coated

wth ong ,of Go nE%§L£m11§mgm%ﬁ%K%Hsd%b£ Devices 3.5

wher ei n the i st runen uar 3.8 Devi ces

3.0 or 3.7 VWHER&I, $iftid eaéhgz%nmén%a Rrtdodontic
correctlve device, e.g., a retainer 9 Any of

devi ces 33, 0- BevleeWrBMeFRIGC Q}iud‘&leﬁ&duﬂn&&ﬂ&ﬁﬁ&éuﬁ, caBshe
herei nafter set forth. LOOl The @resent |nvent|on%‘ig
al so enconpa@@é%fﬂﬁﬁﬁﬁﬁ emecopted REYOTST REMUTPERE

I nstru n%n} f B%V;cgg? 8%;%]61:; e 1Ps}tt¥1me;}q o m(%;thnglardl

di ssol vi'ng a ner- or nononer thereof in

a sol Ve@té to{)&%eg]j@ois?l? %&9&9 %&»%ﬁstr@qgﬂt ﬁ'aﬁgrtﬁodgﬁ@aﬁrmcme
amino acid in said solut 1 on; . remnovi ng sai d

i nstrunent f&@nmsa§@f§@h@tlon to coat said instrunent

with said solution; and 4. evaporating t | vent .
[0011] Prlef efabpiyevipgia-Oinst Fimeride PﬁsM?ﬁ%%? Ef?j\?‘é?odg%r as
subst anti al | yerdintged dbbenin the solvent. [0012] The
present invention also enconpasses Method 5, a nethod
to manufacture a instrument for the oral cavity

[Ol? I%Wﬁel psrlcsgt% :inveniion also encompasses Method 4, a method to manufacture a
instrument for the oral cavity comprising:
1. dissolving a bicerodable polymer or monomer thereof in a solvent o
forim a solution;

admixing a basic amino acid in said solution;

t

3. 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.
10012] The present invention also encompasses Method 5. 2 method to manufactare a
instrugnent for the oral cavity comprising:
1. admixing a basic amino acid with 2 monomer, said monomer which can

nolymerize 1o form a bloerodable polymer:

b

immersing an instrument i the mixiure

1. removing said instrument from the mixture? and



1. adm xing a basic amno acid with a nononer, said
nmononer whi ch can polynerize to form a bi oerodabl e
wW@gHe27s 2. i mrersing an i nstrunment in the m REUO2089/033303
renoving said instrument fromthe m xture; and4. and
treating the cleaning instrument under conditions to
i nduce pol ynerization of the nononer to forma
bi oer odabt e polyner. [0013] The invention further
provides a nethod (Method 6) conprising a method to
(i) reddecendireqtnpisicteationy Fafmsp U@étfa‘érﬁt@r‘s‘eé}%s (ii)
reduce, 1 eRAferi@fiioh Bithdhbndicrahl PiSerdBs pRsmal the
enanel, e.g., as detected by quantitative
[0d 13 ke ibndtiaemrid ok ﬁ&sﬁﬁﬁ&l&)d({@ﬁ)ﬁ e))rwabm;zra sakodearii es

R R b R
thd @ehd, .| %ﬁtiﬁ@ﬁm&umpﬁﬁsmlrﬁuwﬁ tlyorofertch @ltTg et Hoctr{ou)
(,312&,8 rrlféedsurc,rmcnt (?E" L\/BI (n;{) gc,du&l ar %nh b%t (du ﬁﬁ) x)a 1.%% QM%%K}'E%?J ' gg of

uce levels
repioérd igprody dnen'g:ﬂb aet req%qwa pémﬁﬂt%)ﬂx o ti‘imet’rt?e a*sléu#ﬂefl catirihynet

gzl%lﬁloﬁfslé 61}%%0}1%5&&69@11@/0‘} L&eﬁﬁ@&;?& 1Bk mt(dtﬁ( z‘dil) Hz'a{m@ ieve g%?&@}b' al

_ ormation in the oral cavit Y X) raise and/or
Previabing echiripl(dilie ipragrelpeipdiveis of aginolvéagpcigia Gophibit

ms&gbm%fﬂig SHPARI 6 R 8RG8, Xialse LK @}@mmﬁaﬁélﬁt pH at levels
accurmul ation, (xii) treat, relieve or reduce

of wiggishpH T- mﬂmmé%aﬁﬁ%w@“f et Ky gl aBear Rty 0&%‘

relicQél bkﬁr@dt@é OF Qikh, ((KXM lle&ﬁhh& %&h teebdl cat 11(}\(;@/)()&) IRt dr&ent Re)
t eet nst cario ni c. bacteri a; an (0]

VSED o 0y BTUHE MO AEIoGUT < BaF AT Byt PRt

sy hﬁﬁb h&hhh emgzd,mobyrdi‘cﬁﬂhm hi@alphog. en}tyl raducing posytiat Bniystemic

f %la the oral tissues conprising use of an
i &tmp “d thc, oral tissues
evi ce conprising a basic amno acid, e.g. any of

Pg%'u%]%c ﬁz BoraT ddicRicold rm@ag@%ﬁé@ﬂmh@a&lﬁ@% d‘i‘lt] BF Q% ces 3. 0.~

e invention further conprises the use of
3hh% i eerapmiimereddicgol-n t he manufacture of a denta

iﬁmyilﬁeﬁnve%mg? fi uﬁ%‘ﬂ*y Ln%pr&‘(h&%@ o l@sn ax%mg aci@ s Rehehpbef.Qre
descri bed, use in a of manuf acture as

a %@@@uﬁﬁ%ﬁ&@%é@%@&é& Se h“"W(?Ffﬁﬁdk’%”B‘?d 52 [grusgina
m@}&idiay@%@fmu}sﬁds&ammeéfgﬂe rabsaifgmerdeef Qe\ﬁ&hdcb@cd,a &.aGnetholVl frod

15] O her enbodi.ments of the present invention
‘“gﬁ?%mﬂ§°%ﬁ8§? ﬁﬁ”t‘d%ﬁgpof skill in the art. DETAILED
[0DEBCRLRHHOM ks THEe pNWENTIN A0 b6 hppAsnius etk diekiginthe a
bloerodable polymer is a polynmer which may be degraded

y exposure to the oral cavity. Degradation may be
caused when the naterial cones into

DETAILED DESCRIPTION OF THE INVENTION

{0016] As used herein, a bioerodable polymer 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 irriwion between the polymer and the oral cavity, Depending on the thickness
of the polvmer, only the surface of the polyvmer coming into contact with the oral cavity i3

degraded.

HI017] An “effective amount” is an amount that is sufficient to bave a desired therapeutic or



contact with substances in the oral cavity, e.g.,
sal iva. Degradation nay al so be caused due to friction
W@rw9i16a273 at i on bet ween the pol yner and t he orBdT/US2009/033303
cavity. Dependi ng on the thickness of the polyner,
only the surface of the polynmer comng into contact
wth the oral cavity is degraded. [0017] An "effective
amount” is an amount that is sufficient to have a
desired therapeutic orprophylatic effect in the oral
prapavitaeinittinbdu traliondige ddverde sivde seffdatssudushriggion or
g_rrrlmtsau on or allergic response. [0018] Unless
otfierw se i ndi cat ed, as used herein, a basic amno
Eﬁfﬁ§1 o 'e&% hlég@% ;@dz@i@cﬁ' & u%@h@;@magbzgtc%ﬁzz%ra§§ iRAIE AL Bhino
4 hereof. [0 I nstruments for use in the oral
auéavff?“)b&a’rd@d\%#di“ ‘l?ﬁ’ in the art, and include, e.g.
oot h brushes, tong ue scra ent a
049k s T S G OISO & toF Rl e He
todlieMi GRS ;on@u@mpm aees ﬂaﬂddemat @Ll{?.ah&th gxmsi& rapdremtogorfior
t he or cayvj are not || 'ted , nd
coBFERbNE EEeorreet vngevrdate  hsth hopfl AN 0
linlired leutkaniop preimsodnesa grredivt devibes. Uk %rilsn“umh@ ip¢liade objects
duba%nedtuyl%t usf,d)cm Eh%%gpaa"] tI !?‘rix %iﬁ?@ {&%‘Q%}&?%E n %?ﬁﬁagﬁ% gr
sogligh aabchte atyhion gadr%hezngsd m@pheth neEhingenes Gl inggements
m%ﬂe ﬁfh&s mtﬁ:(}&c AL Qe Ae8l.aned foQf. 148 Burks LBe Uik h,
umans put such objects into their nouths,
obigie Wt%@blp@ﬁ‘éhﬁaﬁ@h peives 4ng P‘T“G}E)ZO] Al t hough such
i nstruments % betre%ted E’l% asic a t;
lﬂfgﬁbAﬁh@eﬁ? FUsk s EyRIE ey f‘*”Faéﬁ FER AT PR A 8ér DBIST e
wm&s ltGs @AM 18 GeClBortle bAGLdnyind Midk Oirdchigin 018k frsmandnt 0 as
glavo the need to repeat such tr q%t Nt..chhys may
V8 D ESBFPEN 8 5y 84 i ng "the” ISt inent W th'a
;mkammerrmdaa kalbeae@disqmmﬂy B0 Npirsingg baaldwasmtmuaimrnmﬂaf@i:%ﬁnwhe
o ZRPPASEO N s S5 REbc TRk s LIS g affalifrs
batih @nbasm@: oraifye ﬁ@i agcd! cheamlyiraels silaged deo BF otshevpo| Amiee supfgee
of ﬂ%lp%@%h%\d!s U&H&l L Qed&&@horﬁa@%aé - theA%altLD@{y ShithiBee bRt iR
ol'yrer 1s ero g., during normal use in the oral
actldggomyes d‘a‘déh‘ﬁﬂbﬁhiph‘?b‘&%ﬂ’@ Oélﬁﬁaﬁé‘ -aci d becomes avail abl e

for release into the oral cav it 0021 rporatlng
(09244 freomprping Bads gaing ri&-*%éiew Yi'He Hy t"ﬁé"‘?‘ﬁ‘é %‘%ﬂﬁ
ac@ngiste baG‘&Qﬂ@ bd:rSﬁL&ﬁiztd@M Use HGIfrurﬂnpﬁﬁxOM&ncﬁafbenﬂcahom%e
Pﬁlffgl? tgmlrg %gﬁ or &Jm%jovgf% t %%{,ﬁ J%rﬁztaﬁd t{m matege lﬂcon% nls ﬁorc} \h}nch the
baﬁameinb atid eeidtsah.n’ Ehe,mmmcwhs r@haiﬁlehtbasa mstainmt@s &ed, d.g. in

Lh(f «'hrgE Ld‘» 1§v I{thu %Q(% g aase t?lf, Qm ng au§ %LL ?augﬁ %% %?&0&&@? %ma may

e or a cav
bcp@meisbxr epbeasao thy @zibgmqnn@ {a{;ﬁ €Q| redid theaiorsed T&uﬁ,éh@as;@ pgine mé

n‘R%&QM?&sMH I(}@i&pm in the pores.

100221 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 manufaciuring such instruments with a composition comprising a bioerodable

pofvimer 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

9



be treated by exposure to the basic amno acid to
refill the pores. Thus, the basic am no acid nay be
WO 2dogaeds from or captured in the pores. [002B¢T/US2009/033303
Met hods for manufacturing instrunments for use in the
oral cavity are also well known in the art, as well as
conpositions for making the sanme. The present
i nvention al so contenpl ates manufacturing such
instruments with a conposition conprising a
pobilleek edabp@y(poltyiveridand capchawiscpdniipenan ghiy @hyhglwamate).
0 basi 0,.acl, 1231
R s A e R L e
poivnan%t:»ﬁ%dnapétiy(ma%mswb Pt Epoloy@ateicy). mdiceyr, pEEeHEyeol i ¢
&n@z?é qg(aly@@dqa&%@u}’ﬂ#ﬁﬁ@ﬁ%lﬁés QBME%EL%nSd oRe! Niph Bt BMlesters, or

| ut'amat e) %§%y roxybutyrate),
»uwkywarwwﬁwrt TETEP BTG %?é%sl lagrist agid apt 1'%€ét one,
cap@laydnh ¥1§l{t&r@euop§@k1¥1fs Q{nﬁ BAnBSEiBFShoredOber useful polymers may
(i.m nocar bonat es yest er, am des, Iyesyﬁgwan1nes

&fﬁaw@y ANEEETS R ‘ém’BEfP”?}b“h BEBAEY SREE RS GIOWERE and
poBlvhemhalalet, @hl@tlhﬂldamhm msi e6lSy m;ﬂftheﬁu bélgbharaapb ymer s

hereof |n§ udi n % nF é oly-L- Iacqrc acid and
?i’i}’élﬂy egtréfﬁp PLEPY s, r ms (s oxag (gijy n%s and g
pomxmfm‘z naddiohse.t b)éﬁ%fpful @%hmm ;u&eh@hdepaobg/hmrd&mfﬁym abBagen,
WEycoToammo%iﬁcaiﬁég)F (%ac.]aha]rl ?arfglg)lo% ﬂgﬁ%l%:]y g 0%?1’01&18 SdhX&H’lr 1@&3’
php@lhyr\yicmyinp démhabhgdi@tg fibpiog. ﬁbrlmygle@tuﬁéiﬁcgws starches, dextran,
du%%}\ hlﬂ% R Qigar{e &3 a&?é]%&k nM%?;%Eﬁmv also be a muhtiblock

Ct ylonitriles, resins, E/ | oXxanes, epoxy

wp*ésmﬁs ¢ Ca RENSRETTEnY hape iy @fetim idsnlactide d-prprolagef gnd

pomlhym gy&;mgcﬁ%dﬁﬁﬁtr%oh@am%ﬂm& dokil) bBym&A bY RGRMLEs
ycosoam nogl ycans, ollgosaccharlde d po

bageéé)e Ffélilen«dégu Cﬁnélef ‘frﬁnmhﬁ)a%%h ¥ brlt are]: of morc%zols and one or

m@@@ﬁ@h@®y¢&hﬁlne chitosan, alginate, fibring,
fibrinogen, cellul osics, starches, dextran, dextrin,

[06Bah | Nigtionlls Gor &einthy stve patvivass, endreal astonnrs, b ecloloymrer thersey.

’\/I?ti;ood% f(g m&m&gf_'?f.{%n?ctﬂ? 5} %r% \¥ ﬁrﬂ”?'e’ art, %% daﬁg % sg%vt%gtne

examrcp@iayetdnyineln@nzghylbbIcmd Weefciﬁmp@h@ﬁweﬁswwes@ i ncl ude

(ester-am de) polyners or honol ogs based on
10 ?ém prves, scafredplags] @ﬁ%@ theye pdirincdipdgiphiFtirecerpe itehahdary

mMrtall. @NEH QL MELLHhBLS ard R AR/ NQK B Qm@j ln@@ﬂeb@%\)élkﬂy Rne,
acids, [0024] Methods for formng yners,

€. g.

M%ﬁh‘vhﬁﬁwdﬁ Pl G PORITENIS ‘ﬁ"“f’kﬁ%‘?aé‘r fwi‘%ftifilf&&s for
polREHGE, r@gl}ﬂﬁildys”ﬁr);blisaﬁ |&Q®bzaﬁ<ﬁra|&ﬂﬂ)é/\;ﬂasklih thaialkt t,he ok is

di ssol ving in a sol vent re to radi at i
m’i?ﬁ%ﬂ“h‘&ﬁ‘% AR & eéﬁﬁ“‘@%’/’@r‘% & Ea sHe! e%i’ﬁg“"'ﬁ’é%‘t o acid, and
dﬁf@@&ﬂﬁﬁ&uyﬁ@&ﬁﬁ@nRﬁmemsﬁgﬁa&ﬁﬁﬁﬂgnaﬁekkﬂﬁmmgnmnmme

art, and in cer o
et Tar s prdorr BT vl O RS e b i
30k, the:, anilg, sand, iopel ude:, paly ethyt ey, potysmet dylus in

nethacrylate pol yur et hane, pol yet hyl ene
“?%f%phthalate pol ypr opyl ene,

{6026] The basic aminoe acids which can be used in the compositions of the present the
invention include not only naturally occurring basic amino acids, such as arginine, lysine, and
histidine, but also any basic aminoe acids having a carboxyl group and an amino group in the

molecule. Accordingly, basic amino acids include, buf are not limited {o, arginine, lvsine,

i)



pol ystyrene, polyam des, bioplastic, and bi odegradabl e
pl astics. The size of the pores is inportant in that

WG pmbI100205 € si zes are unabl e to absorb and rel PEBES100%033303

basic am no acid, and |large pores wll require

constant |oading. In one enbodi nrent of the present

i nvention, the pores are on average from about 10 mm

to about 500mmin dianeter, e.g., about | Omm 20nm

30mm 40mm 50mMm 60mm 70mMm Omm 90mm 100mm 200mm
citBQ@rIyrnoiFned 0Ozt histidinaniiercbupBO26|d. Jieinbastronantigals

th c%g of Q§Lo\ﬂ4%§n%ponq "f}ﬂn,QP H3 ﬁguéip&: EH@O{&Q(%P Q@ li;dLIQ rﬁﬁmg u&nﬁ

vention i1 nclude not only natural v
selgetecufremi ngiﬁbﬁ-sqf‘éﬁ ¥aiaﬁ wi oA w@ Preferehiy: a}genaileg £ r»r?@lplq bgpiRee
and hi stidine, | so any basic am no acids haV|ng a

(O Bescpic grs ﬁf«%ﬁﬁv e Hepedh G PR B RE T B
poﬁ@&@f;ﬁb@&] ayfred%@éélc@ sRMBAO /AACk&ihelenC letifl@ce DUthads @nif®kcid
aE%a::gg{dggﬁ}t% tmrgxf :f}? Iﬁ’lg%{}fa?t 1?%%%3&8%?%5%% {):feige%fl}:j:?légn }rc mu,nded tor
z&dmaﬂhﬁ@ﬁf@ﬁﬁﬁ@m&@maﬁﬂﬂﬁusahBSmhﬁ@ﬁﬂ@%bﬁ¥ﬁt@ﬁbMﬁﬁmHmﬂS
L T
phmtrmbMLetilig acq@p{@f escitbhy ,g,cramgy pinpidered s@rbf, ei)oawbalwdl v acceplable in

bag! 0BGk d
thﬁf argi{ug 'l]!bc[‘ %g{ft%ggég; pr;ﬂ:]%d @ﬁ S@)l%{@g{k a g&:lé)rgiegﬁ%ﬁ%@ud@%@
depoddyirer thzmtaconcdly a%@@‘éélﬁb@@‘éﬁ @Trf’f@éIﬁtdﬁfﬁb?frhdbeﬁ«éi’?u%éwk
acniead@u sa[i@ffoﬁﬁt%%@%mtﬂow RcIPBsh & pl@@%ﬂ)@m@%&q?t@ﬂ;@ Ghibd) @% ,udes
thereof. As the conpositions and devices of the

iwyﬁm}émqe@ﬁbrameécusﬁt é‘ﬁHé‘éF fdion s formede batsEAICh £aPes foor
piNS8obifuill RERESS&RBLN, TR OR0S okled B8 aBalk ethBiuchUch
use, in the anmpunts and c nc%kﬁ %ﬂlons %rOV|ded
PogiTiY i pdsod P O lHEF G e UM SRR PR RS ™ o be
Qh&lbgf&ﬁl@utdnﬁt&blk yaltaﬁﬁﬁhﬁ (ﬁ)bilr&é Sﬁhd Sandfre p@&mefcakth(ym in the art,
iog%g%hlf,s yéﬁdaa%%%lgﬁ{%i"t bc%lﬁ gom robn\l/ I E?bed tar%gllug ulh g’i smggllc )c/mid
aﬁﬁmgpnmpheo@amvsux@dimdmxmhose derlved from

phar maceuti cal |y acceptabl e i norganic or organic acids
[0838] Bhse@sipofidgrms ekbnplendeicdiaddinpiisnn shictise fpuped 2 bgpic

dnﬂﬁd Q:%i \MM:C{HL «f:(%{pmn %}rﬂh%%@@lb%'f&)@l ab@tﬁq enb @%Mu@SC@@b@\Qemm ofa
hydrochl ori de_or brom de salt, and base addition

g.
@§%P®§0ﬁ@¢ﬁéﬂdﬂyﬁbé%é§'%HPCH ab?ﬁﬁg'%hﬁgﬁéféglcally
accepta cation, for exanple those derived fro
BT 5 rsborBent (R3S 5P A9 G AR E BORATHT o "R ne
@zxﬁ:@ﬁﬁﬂ'&ntﬂﬁt als&: AstikeincaiSs @alio el.[m hapdiyieg nesé uiho acid is insoluble

it B tpgﬁ %j g‘g‘bfg‘g%%é%?"é pﬁ%ﬁ% Vﬁ;]zells z»uthﬁ:lenll %ndlﬂe% gsqtg %‘nétrémlxse Wala Lgcgﬂ
tomeamﬂmngxah@mwédmm@ntﬁyubasﬁ@ﬁwbnpwumdmsac&maaman

.am ne SU|tabIe acid affording a physiologically
mgnmm%1“%$g ant on. [ 0028] The conpositions of the

ge@fa?%@me ngy&ﬂéﬂrgnpggwig é%za@ﬂmq{éfx@}@xt kofex AUk & ylate
basic amno acid hus, (he conposition may conprlse

PR B CEb GUETLY ?6ﬁé%nt~ﬁétsb%nw RS ghitbapt agnd acid fonms & salt

with the carboxviaie moieties in the polvmer.
0311 In one embodiment of the present invention, the bioerodable polymer or porous
scaffold may optionally inciude an effective amount of fluoride, or 2 fluoride ton source. A

wide variety of fluoride ion-vielding materials can be emploved as sources of soluble fluonde



basic am no acid, e.g., about 1, 2, 3, 4, 5, 10, 15,
20, 25, 30, 35, 40 or 45% fO0Q@29] In one enbodi nent,
W@ b@dhemrt am no acid is soluble in the pol ynePCT/US2089/033303
preferred enbodi nent, the basic amno acid is
insoluble in the polyner. If the amno acid is
insoluble, it is preferred that the amno acid
particle size is sufficiently small so as to not cause
irritation to the oral cavity when used in the oral
in mwfeﬁnyaz v:i%fp@ﬁ&{l?:ﬁbfl?j&;ﬂ:pidﬂ ef aumitnoladildion-gicelitenhayerials are found
in t%'hsgﬁo \%ﬂ«%% 0, N8R0k YR s p}JOQ?;Ong‘ g;@ggpam?qﬁumm
u. @&dyéarh@%WISQtte“gﬂﬁﬁym? mc@w;gmdépéaém y«#fmr@e pBryereratie
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manufactured with a porous plastic scaffold having an
Eeaverage pore
{040} A clear toothbrush head is coated with a bloerodable polviner comprising arginine
and a color, e.g., red. Bristles are attached to the head, and the head 15 attached 1o g handle,
Use of te toothbrush in the oral cavity refeases arginine as the polymer is degraded. The

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



di ameter of SOQum The pacifier is soaked in a cleaning
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an infant for normal use, i.e., sucking, and chew ng.
As the infant sucks and chews on the pacifier,
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polymethy! methacrylate, polyurethane, polyethylene terephthalate, polypropylene,

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

6. The composition of any one of ¢laims 3 - 5 wherein the basic amino acid reversibly

resides within said pores.

7. The compesition of any one of the preceding claims whereln the basic amino acid is
arginine, lysine, cirullene, ornithine, creatine, histidine, diaminobutanoic acid,

diaminoproprionic acid, salts thereof and/or combinations thereof.



3. A conposition conprising a scaffold having pores,
and a basic amno acid residing within said pores. 4.
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plastic. 5. The conposition of claim3 or 4 wherein
the scaffold is selected from pol yet hyl ene, pol ynet hyt
nmet hacryl ate, pol yuret hane, pol yethyl ene
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an1no acid the L-conf i guration.

conb@S¥mm®n of any one of the preceding cl ai ns mhereln
the basic amno acid is arginine. . The conposition of
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amn aC|d is L-arginine. 1. The conposition of any
one"f*fhe preceding clains conprising a basic anino
acid in salt form 2. The conposition of any one of
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of any one of the preceding clains conprising arginine
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coa&gQK) ég while conposition of any one of clains 1-
. device of claim16 wherein the instrument

|s toothbrush co in head havi ng bri.stles
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the bristles are coated with the conposition of any
16. A device comprising an instrument coated with the composition of any one of claims

p- 15,

17. The device of claim 16 wherein the instrument is 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 compesition of any

one of clatms b 15,

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

P

The device of claim 16 wherein the msgament 18 a tongue cleaner,

a.mi
LAy



one of clainms 1 - 15. . The device of claim17 or 18
wherein the head is coated with the conposition of any
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The use of a basic amno acid in the manufacture of a
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26,  The method of claim 25 wherein the device is a device according to any of claims 16
- 24
27 The use of a basic amino acid in the manufacture of a dental device.

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

clatms 16 - 24
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