
COMPOSITIONS AND DEVICES This application claims the benefit of U.S. Ser.
No. 611027,42led February 8,2008, the contents of which are incorporated
herein by reference. BACKGROUND OF THE INVENTION 100011 Arginine and other
basic amino acids have been proposed for use in oral care and are believed
to have significant benefits in combating cavity formation and tooth
sensitivity. It is believed that basic amino acids in the oral cavity are
metabolized by certain types of bacteria, e.g., ,S1 sanguis which are not
cariogenic and which compete with cariogenic bacteria such as S. mimic, for
position on the teeth and in the oral cavity. The arginolytic bacteria can
use arginine and other basic amino acids to produce ammonia, thereby
raising the pH of their environment, while cariogenic bacteria metabolize
sugar to produce lactic acid, which tends to lower the plaque pH and
demineralizc the teeth, ultimately leading to cavities. 100021 The
treatment of the oral cavity with arginine is presently accomplished with
dentifrice compositions, e.g., DenCludelt. Food and drink products
formulated with arginine are also proposed. Although the beneficial effect
of arginine in the oral cavity may linger for minutes or hours following
treatment, e.g., brushing teeth, chewing gum, or ingesting arginine
enriched foods, it is desirable to develop other compositions and devices
which deliver arginine to the oral cavity, e.g., in conjunction with
arginine containing compositions, or alone. [00031 Instruments for use in
the oral cavity are well known in the art and include, e tooth brushes,
tongue scrapers, dental floss, dental picks, mouth guards, and orthodontic
corrective devices, e.g., braces 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 lime consuming and inconvenient 0 the user. Treating such
frISE111.1netitti is may also be complicated. as ir:complctt or incorrect
treatmcat. may"resialt: in too little, or too much basic
timinGincurn,rexEc.:1 1111(0 Lhe t;utce of the instrument.. Thus a. is
iesir:fa$e to create cceiositious_.rcq and methods to overcome lit' SC
pr(417(1s. NIN1 RIIJ:q  [00041 The present invention is directed to
compositions and devices which deliver basic amino acids, e.g., arginine,
to the oral cavity to, e.g., reduce or inhibit formation of dental caries,
(ii) reduce, repair or inhibit pre-carious lesions of 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
biotilm formation in the oral cavity, (x) raise and/or maintain plaque pH
at levels of at least pH 5.5, (xi) reduce plaque accumulation, (xii) clean
the teeth and oral cavity, (xiii) treat dry mouth, (xiv) improve systemic
health, and/or (xv) whiten the teeth. Such compositions and devices may be
used alone, or in conjunction with other basic amino acid containing
compositions, e.g., dentifrice compositions to deliver a basic amino acid
to the oral cavity. 100051 The present invention thus includes Composition
1.0, a composition comprising a basic amino acid embedded in a bioerodable
polymer. 100061 The present invention also includes the following
compositions: 



1.1.Composition 1.0 wherein the basic amino acid is armrinine. lvsine,
citrullene, ornithine, creatine, histidine, diaminobutanoic acid,
diaminoproprionic acid, salts thereof and/or combinations thereof
1.2,Composition 1.0 or 1. I wherein the basic amino acid has the Li-
(malign 1.3.Any of the preceding compositions wherein the basic amino acid
is arginine. 1.4.Any of the preceding compositions wherein he basic amino
acid arginum 1.5.Any of the preceding compositions comIJrtsin t baidc
imaino aeid salt than. Any of the pxoiripn.orm Any of the preceding
compositions comprising Any of die preceding compositions comp Mb?
itrgiiain  1 .9.Any of the preceding compositions
comprig12.1(."(2111011Ait. 



of the preceding compositions wherein said bioerodable polymer is selected
from poly(lactic acid), poiy(glycolic acid) and copolymers; poly dioxanone,
poly (ethyl glutamate), poly (hydroxybutyrate), prnyhydroxyvalerate and
copolymers, polycaptolactone, poIyanhydride, poly(ortho esters), poly
(iminocarbonates). polyester amides, polyester amines, polycyanoacrylates,
polyphosphazenes, copolymers and ether aliphatic polyesters, or suitable
copolymers thereof including copolymers of potyl-lactic acid and poly-es
caprolamone, fibrin, collagen, alycosoarninogivcans, oligosaecharides, poly
saccharides, chondroina, chitosam alginme, fibring, fibrinogen,
celltdosics, starches, dextran, dextrin, hyaluronic acid, Iniptuin,
elastin, multiblock copolymers, e.g., consirucEed from base Links of
glyeolide, lactide, caprolactone, and polyethylene glycot, and
poly(ester-amide) polymers or homologs, e,g., based on Ieueine.
phenylalanine, and/or Enginine, optionally with one or more chols and one
or more theaM150.xcidic acids. 1.1 1.Any of compositiOns 1.0 et seq.
further comprising a fluoride salt, e.g., selected. From stannous fluoride,
sodium Elnoride, potassitun fluoride, sodium inonolluorophosphate, sodium
tkorosilicarn. inumont um Iltiorosilicate, amine fluoride, ammonium
fluoride, and eombinations thereof which resides in the pores. Any of
aomposltions 1.0 et seq. Further comprising an antibacterial agent selected
from triclosan, hernial extracts and essential oils (e.g., rosemary
extract, 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 (e.g..,
chlorhexidine, alexidine or octenidine), quaternary ammonium compounds
(e.g.; cetylpyridinium chloride (CPC), benzalkonium chloride,
tetradecylpyridthium chloride (TPC), Nstetradecy1-4- ethylpyridinium
chloride (ME-PC)), phenolic antiseptics, hexendine, octenidine,
sangutharine, povidene iodine. delmopinol, silluor, metal ions (e.g., zinc
salts,      ample, zinc citrate, stannous salts, copper salts, iron salts),
sanguinarine, propois and oxygenatingmen ts_hydrogen peroxide, buffered
sodium peroxyborate orphinalic acid and its salts, monoperthalic acid and
its salts and esters , -c--tearate,cosine, alkyl sulfate. diectvl  



sulfosuccinate, salicylanilide, domiphen bromide, delmopinol. octapinol and
other piperidino derivatives, nicin preparations, chlorite salts; and
mixtures of any of the foregoing, 1.13,i..ding comps further comprising a
whitening agent. 1.14.Any of the preceding compositions further comprising
a whitening agent selected from a whitening active selected from the group
consisting of peroxides, metal chlorites, perborate.s, percarbonates,
peroxyacids, hypochlorites, and combinations thereof I .15..Any or the
preceding compositions. Rather comprising hydrogen peroxide or a hydrogen
peroxide source, e.g" urea peroxide or a peroxide salt or complex (e.g.,
such. a.s peroxyphospilate, peroxyearbonate, perborate, peroxysi Heine, or
persul.phate otlisc for example calcium peroxyphosphate, sodium perborate,
sodium carbonate ptiroxide, sodium peroxyphosphate, and potassium
persulfate), or hydrogen peroxide polymer complexes such as hydrogen
peroxide-polyvinyl pyrrolidone polymer complexes, 100071 in another
embodiment, the present inYention includes Cy:imposition 2,0, a composition
comprising 8 hwous scaffold and a bafiic amino acid residing within said
pores. [00081 1 he present invention also includes the l'til]owing
compositions: 2.1 Composition 2.0 wherein the basic amino acid is arginine,
lysine, citrullene, omithine, creatine, histidine, diaminobutanoic acid,
diaminoproprionic acid, salts thereof and/or combinations thereof 2.2
Composition 2.0 or 2.1 wherein the basic amino acid has the
Lyconfiguration. 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 2.5 Any of compositi.ons 2.0 - 2.4 comprising a basic amino acid 



2.6 Any of compositions2.5 comprisingphosphate. 2.7 Any- of composim2.6
cotr.prisi.ng aminine hydrochlot 2.8 Any of c2.7  s 2.0-- 2.8 comprising
arL'inine bicarbonate. 2.10 Any of compositions 7.0 --- 2.9 wherein the
basic amino acid reversibly resides within said pores. 2.11Any of
compositions 2.0 -- 2.9 wherein the scaffold is a plastic selected from
polyethylene, polymethyl methacrylate, polyurethane, polyethylene
terephthalate, polypropylene, polystyrene, polyamides, bioplastic, and
biodegradable plastics. 2.10 Any of compositions 2.0 -- 2.10 wherein the
scaffold is a bioerodable polymer. 2.12 Any of compositions 2.0 - 2.12
wherein the composition comprises from aboutto about 50% by waight of the
basic amino acid. 2.14Any of compositioas 1.0  2.13 further comprising a
fluoride sail., e.g., selected frorn stannous fluoride, sodium fluoride,
potassium fluoride, sodium monofluorophosphatc, sodium fkorosilicate,
ammonium Iluorosilicate, amine fluoride, ammonium fluoride, anti
eonthinations thereof which resides in the pores. 2.15Any of compositions
1.0 234 ilimitet comprising an antibacterial agent selected from mit:los-am
herbal extracts and essential oils (e.g., rosemary extract, tea. extract,
magnolia extract, thymol, menthol, encalyptol, geraniol,arid, 



hinok.itol, catcchol, methyl salicylate, epigalloeatechin gal late,
epigallocatechin, gallic acid, miswak extract, sea-buckihom extrael,
propotis), bisguanide antiseplies; chlorhexidinc, alexidine or
octcnidineti, quaternary amnionium compounds (e.g., cetylpyridinium
chloride (CPC), benzalkonium chloride, tetradecylpyridinium chloride (TPC),
N-tetradecy1-4-ethylpyridinium chloride (TDEPC)), phenolic antisepucs,
hexetidine, octenidine. sanguinarine, povidone iodine, delmopinol,
salifluor, metal ions (e.g., zinc salts, for example, zinc citrate,
stannous salts, copper salts, iron salts), sanguinarine, pro ohs and
oxygenating agents (e.g., hydrogen peroxide, buffered sodium peroxyborate
or peroxycarbonate), phthalic acid and its salts, monoperthalic acid and
its salts and esters, aseorbyl stearate, oleoyl sarcosine, alkyl sulfate,
dioetyi sulfosuccinate, sakcylartilide, domiphen bromide, dehnopinot,
oetapinol and other piperddino derivatives, in mixtures of auk 2,16 Any 2.1
7Any of the preceding     ins crt.mprising a whitening agent. nsi.rions
ito;taking a whitening agent  from a whitening active selected from the
uoup consisting of chlorites, perborates, percarbonates, peroxyacids,
hypochlorites and combinations thereof 2.18 Any of the preceding
compositions further comprising hydrogen peroxide or a hydrogen peroxide
source, e.g., urea peroxide or a peroxide salt or complex (e.g., such as
peroxyphosphatet peroxycarbouatet perborate, peroxysilicate, or persulphate
salts; for example calcium peroxyphosphate. sodium perborate, sodium
carbonate peroxide, sodium peroxyphosphuite, and potassium persulfate), or
hydrogen peroxide polymer complexes such as hydrogen peroxide-polyvinyl
pyrroli done polymer complexes. 2.19Any of the preceding compositions
effective upon application to the oral cavity, e.g., using an oral device.
e.g any of Devices 3.0. 3.8 to (i) reduce or inhibit formation of dental
caries. (ii) reduce. repair or inhibit pre-carious lesions of the enamel,
e.g., as detected by quanntalivt light-induced fluorescence (QLE) or
electrical caries measurement (ECM).reduce or inhibit demineralization and
promote remineralization of. die(iv) reduce hypersensitivity of the teeth,
(v) reduce or inhibit gingivitis, (xi) promote healing of sores or cuts in
the mouth, (vii) reduce levels of acid producing ?1 nu teria, (yin) to
increase relative levels of arginolytie bacteria, (ix) inhibit microbial
hionint fortnarion in the oval cavity, (X) raise anchor maintain plaque plt
atof at lczist 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;
andior (xvii) promote systemic health, including cardiovascular health,
e.g., by reducing potential for systemic infection via the oral tissues.
7.20A composition obtained or obtainable by combining he ingredients as set
fo h in any of the preceding compositions.  [0009l The invention further
provides a device comprising a first material, said first material coil 8,
for example any of the following devices:  3.1Device 3,0 wherein the
insthtment is a toothbrush comprisingah d having bristles attached thereto.
Device 3.1 wherein one of compositions 0 2.19 coats said bristles.
3.3Device 3.1 or 3.2 wherein one ofconipositions 1.0 2.19 coats said head.
3.4Device 3.0 wherein the instrument is a toothpick. 3.5Device 3.0 wherein
the instrument is a tongue cleaner. 3.6Device 3.5 wherein the tongue *di:et
comprises a surface to clean the 



tongue, said. surface belnn coated with One Of compositions 1.0 2,19.
3.7Devices 3.5 wherein the instrumon is a. mouth guard. 3.8Devices 310 or
3.7 wherein the insirtatient is an orthodontie corrective device, e.g., a
retainer. 3.9Any of devices 3.0 3.7 when made by Method 4 or Method 5, as
hereinafter set forth. 100101 The present invention also enconipasses
Method & a method to Manufacture a instrument for the oral cavity
comprising: 1. dissolving a hioerodaAe, poly= or ml mother thereof in a.
solvern to form a solution; 2. admixing a basic amino acid in said
solution; 3. removing said instrument from said solution to coat said
instrument with said solution; and 4. evaporating the solvent. 100111
Preferably, the instrument is insoluble, or substantially insoluble in the
solvent. [0012] The present invention also encompasses Method 5, a method
to manufacture a instrument for the oral cavity cotnprising: I. admixing a
basic MliflO acid withonomer which - 



f. immersin.an 3. removing said instrument th  4. and treating the cleaning
instrument under conditions to induce polymerization of the monomer to form
a bioerodahle polymer. 100131 The invention further provides a method
(Method 6) comprising a method to (i) reduce or inhibit formation of dental
caries, (ii) reduce, repair or inhibit pre-carious lesions of the enamel,
e.g., as detected by quantitative light-induced fluorescence (QL,F) or
electrical -attics 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 lci. els cii arginolytic
bacteria, (ix) inhibit microbial bioillm Rn-rnation in the oraltx) raise
iLLIC1101' maintain plaque pH at levels of at least pll 5.5 following sugar
challenge, (xi) reduce plaque accumulation, (xii) treat, relieve or reduce
dry mouth, (xiii) cidan the teeth and era! cavity (civ) reduce erosion,
(xv) whiten teeth, (xvi) immunize the teeth against car ogenic 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 hash- amino acid, e.g. any of
Devices .1.9, by a. person in need thereof. 100141 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 hurdiribefore dosenbed, e.g., tor
use in a method of manufeeterre as .bereinbelbre degcribed, e.g., Method 4
or 5, or a method cif use as hereinbefore described, e.g., Method 6. 100151
Other embodiments of the present invention will he apparent to one of skill
in the art, DETAILED DESCRIPTION OF THE INVENTION 10016) 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.2., sahke n may also be caused due to
friction and irritation between the pelymeg and the oral cavityending on
the thickness of the polymer, only the surface of the pdtlymer comiu into
contact with the oral cavity is degraded.  



prophylatic effect in the oral cavity without undue adverse side effects
such as irritation or allergic response. 100181 Unless otherwise indicated,
as used herein, a basic amino acid includes basic amin acid as free base
and/or salts thereof [00191 Instruments for use in the oral cavity are well
known in the art, and include, e.g., tooth brushes, tongue scrapers, dental
floss, dental picks, mouth guards, and orthodontic corrective devices,
e.g., braces and retainers. Instruments for use in the oral cavity are not
limited to cleaning and orthodontic corrective devices. Other instruments
include objects designed to be used in the oral cavity, such as pacifiers
(also known as a comrurter, or soother), and chew toys for toddlers and
infants, suck as teething rings. Other instruments include objects which
are not designed for use in the mouth, but humans may put such objects into
their mouths, such as pens and pencils. 1410201 Although such instruments
may be treated with a basic amino acid, e.g., surface coated, it is
desirable to incorporate haste amino ac.1ds directly in to the instrument
so as to avoid the need to repeat such treatment. This may be aecomplished
by coating the instrument with a hieerodable polymer comprising a basic
amino acid, or manufacturing the instrument with the same. As the surface
of the polymer is exposed in the oral cavity, the basic. amino acid on the
surface of the polymer is released into the oral cavity. As the surface of
the polymer is eroded, e.g., during nonnii use in the oral cavity,
additional basic amino acid becomes available for release into the oral
cavity. 100211 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 refill the
pores. Thus, the basic amino acid may be released from, or captured in the
pores. 100221 Methods for manufacturing instruments- thr use in the
oralalsoknown in the art, as well as com.positions for niaSang the samc-
The present invention also contemplates manufacstruinents with a
compositionprising a hioerodahle polymer and a basic witha basic amino
acid.  poly(lactic acid), po (glycolic acid) and copolymers, poi,.
dioxanone, poly (ethyl poly (hydroxybutyrapolyhydroxyvalerate and
copolymers, polycaprolactone, polyanhydride, poly(ortho esters), poly
timinocarbonates), polyester amides, polyester amines, polycyanoacrylates,
polyphosnhazenes. copolymers and other aliphatic polyesters, or suitable
copolymers thereof including copolymers of poly-L.-lactic acid and
poly-ecaprolactorte; mixtures, copolymers, and combinations thereof Other
usethl polymers may also include polyaerylates, polymethacuates, polyureas,
polyurethanes, polylefins, polyvinylhalides, polyvinylidenehalides,
polrianylethers, polyvinalaromatics, polyvinylesters, polyactylonitriles,
resins_ polysiloitanes. epoxy resins, and polyttitra 1 noroethylener Other
useful polymers !nay include or be based on fibrin, collagen,
glycosoaminoglycans, oligosaccharitic and poly sacelgirides, chondroitin,
phosholipids, phosphoryleholine, chitosan, alginate, fibring. fibrinogen,
eellulosics, starches, dextran, dextrin, hyaluronic acid, heparin, mid
eliVili.n. the polymer may also be a multiblock copolymers, e.g.,
constructed from base units of glyeoilde, lactide, iiiiiiiiiprolacione, and
polyethylene glycol. Useful polymers also include poiv(ester-amide)
polymers or homologs based on leueinc, pheylalanine, and/or arginine.
optionally with one or more diols and one or more dicarboxylie 100241
Methods Inc forming such polymers, e.g., from monomers, are well known in
the art. Methods for inducing polymerization arc known in the art, e.g.,
dissolving in a solvent, exposure to radiation, including visible and UV
radiation. and heat treatment.. 



100251 Porous scaffolds are known in the art, and include plastic, ceramic,
and other materials. Plastics and their formation arc well known in the
art, and include polyethylene, polymethyl methacrylate, polyurethane,
polyethylene terephthalate, polypropylene, polystyrene, polyamides,
bioplastic, and biodegradable plastics. The size of the pores is important
in that small pore sizes are unable to absorb and release the basic amino
acid, and large pores will require constant loading. In one embodiment of
the present invention, the pores are on average from about 10 nn to about
500ttm in diameter, e.g., about Iniun 20gm, 30pm, 40pm, 50pm, 60pm, 70pm,
80.11m,-u 00ttm, 300pm, or 40')pm " WON The basic amino acids which can be
used in the compositions of the present the invention include not only
naturally occurring basic_ amino aci histidine, but also any basic amino
acids having, a- carboxyl group and an amino group in the molecule.
Accordingly, basic amino acids inciudo. but are not limited to, arginine,
lysine,  citrullene, omithine, creatine, histidine. diaminobutanciic acid,
diammoproprionie acid, salts thereof or combinations thereof. In a
particular embodiment, the basic amino acids are selected from arginine,
citrullene, and omithine, preferably, arginine, for example, harginine.
100271 The basic amino acid may he added to the bioerodable polymer, prior
to or during polymerization as a free base or salt form. As used herein,
reference to a basic amino acid also includes salts thereof As the
compositions and devices of the invention are intended for use in the
mouth, salts for use in the present invention should be safe for such use,
in the amounts and concentrations provided. Suitable salts include salts
known in the art to be pharmaceutically acceptable salts are generally
considered to be physiologically acceptable in the amounts and
concentrations provided. Physiologically acceptable salts include those
derived from pharmaceutically acceptable inorganic or organic acids or
bases, for example acid addition sails formed by acids which form a
physioll4cal acceptable anion, e.g., hydrochloride or bromide salt, and
base addition salts formed by bases which limn a. physiologically
acceptable cation, for example Mose derived from alkali metals such as
potassium and sodium or alkaline earth metals such as calcium and
magnesium. Physiologically acceptable salts may be obtained using standard
procedures known in the art, for example, by reacting a sufficiently basic
co:npound such as an amine with a suitable acid itlfording a
physiologically acceptable anion. 100281 The compositions of he prescni
invention comprise an effective amount of a basic-ammo acid, Thus., the
composition may comprise 1111111 4[Etitto about 509 by weight of a basic
amino acid, e.g., about I, 2, 3, 4, 5, 10, 15, 20, 25, 30, 35,40 or 45%.
[00291 In one embodiment, the basic amino acid is soluble in the polymer.
In a preferred embodiment, the basic amino acid is insoluble in the
polymer. If the amino acid is insoluble, it is preferred that the amino
acid particle size is sufficiently small so as to not cause irritation to
the oral cavity when used in the oral cavity. Preferably, the amino acid is
evenly distributed in the polymer. 100301 In one embodiment the polymer is
an anionic polymer, for example a polycarboxylate polymer, e.g., an
aerylate polymer or copolymer, wherein the basic amino acid forms a salt
with the carboxylate moieties in the polymer. 100311 In one embodiment of
the present invention-, the hioerodahle polymer or porous scaffold may
optionally include an effective amount of fluoride, or a fluoride ion
source. A  in the present compositions. Examples of suitable fluoride
ion-yulding materials are found in U.S. Pat, No. 1535,421, to Winer et al.;
US. Pa-. 4,885,155, to Parran, jr. et al. and U.S. Pat. No. 3,678,154, to
Widder et al,, incorporated herein by reference. Representative fluoride
ion sources include, but are not limited to, stannous fluoride, sodium
fluoride, 



potassium fluoride, sodium monolluorophosphate, sodium fluorosilicate,
ammonium fluorosilicate, amine fluoride, ammonium fluoride, and
combinations thereof. In certain embodiments the fluoride ion source
includes stannous fluoride, sodium fluoride, sodium monofluorophosphate as
well as mixtures thereof [00321 In another embodiment of the present
invention. ihe hioerodable polymer or porous senfibld may optionally
comprise an ;iniiiiiernie or antimicrobial selected from triclosan, herbal
extracts and essential oils (e.g., rosemary dxtroet. ibvmol, menthol,
eucalyptol, methyl salicylate), bisguanide antiseptics (e...,,ta,
chlorhexidi he. alexidine or oetenidinc), quaternary ammonium compounds
(e.g., cetylpyridiniunc chloride). phenolic antiseptics, hexeridine,
povidone iodine, delmopinoh sub floor, meta/ ions (e.g., zinc salts, for
example, Anc citrate.), sanguinarine, propolis, and combinations thereof to
(lather aid in the beneficial effects of he basic amino acid. 100331 When
coated on an instrument, the biopolymer or porous scafibld is preferably
thin enough so as to not impair use of the instrument, hui thick enough so
that a. sufficient amount of polymer remains coated on to the instrument
for subse.quent normal use, e.g., used 3, 4, 5, 10, 15, 20, 25, 30, 60, or
90 times. Normal use of the th3triffilent will depend on the particular
instrument. The biopolymer may be from about 0.1 um to about 3000 um thick,
about lum,      10um, 25 um, 50um, 100um. 250 um, 500pm, 1000pm, 2000um, or
about 3000 um thick. The thickness of the coating will depend on the
particular instrument. 100341 The compositions of the present invention may
also include flavors. Flavoring agents which are used in the practice of
the present invention include, but are not limited to, essential oils as
well as various flavoring aldehydes, esters, alcohols, and similar
materials. Examples of the essential oils include oils of spearmint,
peppermint, wintergreen, sassafras, clove, sage, eucalyptus, marjoram,
CirilM111031, lefliOrt, lime, grapefruit, and orange. Also useful are such
chemicals as menthol, carvone, and anethole. The compositions of th ay also
include colors. Use of flavors and colors may aid in determining oatains
the amino acid, or the darice of degradation  WO
2009/100275PCT/US2009/033303 cavity, e.g., adhesive for brackets used
withonric braces. The compositions of the present invention may also be
used as adhesives in the production of instruments, e.g., to adhere a
toothbrush head to the handle. The presentelation may also be used as a
dental sealant, e.g., a protective coating. EXAMPLE I 100361 A clear mouth
guard suitable for use in contact sports is coated with a bioer idable
polymer comprising 40% by weight It-al-unable and flavoring, e.g., mint.
The surface of the polymer is degraded during use, releasing L-arizinine
into the oral cavity, e.g., to reduce or inhibit ibrmation of dental
caries, reduce, repair or inhibit pre-carious lesions of the enamel, reduce
or inhibit. demineralization and promote reminemlization of the teeth,
reduce or inhibit gingivitis, reduce levels of acid producing bacieria,
increases the relative levels of arginolylic bacteria, and raise and/or
maintain plaque p11 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 mini raste. 



EXAMPLE 2 100371 :A. pacifier is manufactured with a porous plastic
scaffold having an. average pore diameter of 50unt The pacifier is soaked
in a cleaning solittion comprising arginine bicarbonate, and the arginine
bicarbonate is absorbed into the pores. 17.XAMPLE 3 100381 The pacifier of
Example 2 isan infant for normal u, sucking, and chewing. As the infant
sucks and chews on the pacifier, arginine bicarbonate is released into the
oral cavity, em., to inhibit microbial biotilin formation in the oral
cavity. EXAMPLE 4 100391 The used pacifier of Example 3 js soaked in the
cleaning solution comprising arginine bicarbonate. EXAMPLE 5 [00401 A clear
toothbrush head is coated with a i..ioerodab e polymer comprising arginine
and a color, e.g., red. Bristles are attached to the head, and the head is
attached to a handle. thbrush in the oral cavity releases argtrone as the
polymer is stir knows that the head or toothbrush requires replacement when
the head is no longd  Claims I.A composition comprising a basic amino acid
in free or salt form embedded in a biocrociable polymer. 



2. The composition of claim I wherein said bioerodable polymer is selected
from poly(lactic acid), poly(glycolic acid) and copolymers; poly dioxanone,
poly (ethyl glutamate), poly (hydroxybutyrate), polyhydroxyvalerate and
copolymers, polycaprolactone, polyanhydride, poly(ortho esters), poly
(iminocarbonates), polyester amides, polyester amines, polycyanoacrylates,
polyphosphazenes, copolymers and other aliphatic polyesters, or suitable
copolymers thereof including copolymers of poly-L-lactic acid and
poly-c-caprolactone, fibrin, collagen, glycosoaminoglyeans,
oligosaecharides, poly saccharides, chondroitin, chitosan, alginate,
fibring, fibrinogen, cellulosics, starches, dextran, 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. A composition 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.   7. The composition of
claim I or 3 wherein the basic amino acid is arginme, lysine, cinullene,
omithine, creatine, histidine, diam tobutano c acid, diaminoproprionic
acid, salts thereof and/or combinations thereof.  8. "rho composition of
claim I or 3 wherein the basic amino acid has the h-configuration.  9. The
composition of claim I or 3 wherein the basic amino acid is arginine. 10.
The composition of claim 8 wherein the basic amino acid is 1,-arginine. 1.
The composition of claim 1 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 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 composition of any one of claims 1 - 15. 20. The
device of claim 16 wherein the instrument is a toothpick. 15  21. The
device of claim 16 wherein the instrument is a tongue cleaner. 22. The
device of claim 21 wherein thc tongue cleaner comprises a surface to clean
the tongue, said surface being coated with the composition of any one of
claims 1 - 15. 23. The device of claim 16 wherein the instrument is a mouth
guard. 24. The device of claim 16 wherein the instrument is an orthodontic
corrective device. 



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 lesions of 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 plaque pH at levels of at least p14 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, 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. 


	Front Page
	Description
	Claims



