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BRIEF SUMMARY OF THE INVENTION
[0003] There is provided an oral composition including a vehicle and a zinc ion source in the
form of nanoparticles which are substantially non-aggregated. The non-aggregated zinc
nanoparticles may be present in an amount of less than about 1% by weight and size of
nanoparticles may be about 1 to about 250 nm.
[0004] The oral composition having zinc nanoparticles further comprises one or more
therapeutic agents such as anticaries agent and antibacterial agent, for example, triclosan,
fluoride ions, or stannous ions.
[0005] In another embodiment, there is provided a film including a zinc ion source in the
form of nanoparticles which are substantially non-aggregated. The ndn—aggregated zinc

nanoparticles may be present in an amount of less than about 1% by weight and size of
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while retaining a desirable efficacy level. This reduction serves to ameliorate the negative
organoleptic properties associated with conventional zinc ion-containing compositions, as well
as enhancing formula clarity.

[0010] As referred to herein, an “oral composition” is any composition that is suitable for
administration or application to a human or animal subject for enhancing the health, hygiene or
appearance of the subject, including the prevention or treatment of any physiologic disorder
[0011] The compositions of the invention include a zinc nanoparticle. Preferably the particle
has a size in the nano-range, i.e., about 1 to about 1000 nm. Preferably the nanoparticles have an
average particle size (APS) of about 1 nm to about 850 nm, about 50 nm to about 150 nm, about
15nm to about 500nm, about 30 nm to about 250 nm and/or about 5 nm to about 100 nm.

[0012]  The zinc nanoparticles used in the composition of the invention are non-aggregated.
By non-aggregated it is meant that the nanoparticles of the invention are not massed into a

cluster having a size greater than about 1 micron, preferably greater than about 950 nm or 850

nm. It is found that non-aggregated zinc nanoparticles show antiplaque efficacy under some
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fluoride, zinc alpha-glucoheptonate, zinc gluconate, zinc glycerophosphate, zinc hydroxide, zinc
8-hydroxyquinoline, zinc 12-hydroxystearate, zinc iodide, zinc acrylate, zinc oxide, zinc
propionate, zinc isovalerate, zinc D-lactate, zinc DL-lactate zinc laurate, zinc hexafluorosilicate,
zinc methacrylate, zinc molybdate, zinc naphthenate, zinc octoate, zinc oleate, zinc
orthophosphate, zinc phenolsulfonate, zinc pyridine-2-thiol-1-oxide, zinc pyrophosphate, zinc
resinate, zinc salicylate, zinc sulfate, zinc nitrate, zinc selenide, zinc stearate, zinc sulfanilate,
zinc tartrate, zinc tellurate, zinc tungstate, zinc valerate, zinc vanadate, zinc
tribromosalicylanilide, and zinc ricinoleate. Preferably, zinc oxide may be used as zinc ion
source of the oral composition.

[0016] The non-aggregated zinc nanoparticles may be provided in a composition of any
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[0019] Films may have any compositions however, a suitable film forming égent used to
prepare the film of the present invention may be a hydroxyalkyl cellulose such as hydroxypropyl
cellulose, hydroxyethylpropyl cellulose, hydroxybutyl methyl cellulose, hydroxy propyl methyl
cellulose and carboxymethyl cellulose. Preferably the cellulose polymer is a low viscosity
hydropropylmethyl cellulose polymer (HPMC). When HPMC is used as the film forming agent,
it is preferred that the HPMC have a viscosity in the range of about 1 to about 200 millipascal
seconds (mPa.s) as determined as a 2% by weight aqueous solution of the HPMC at 20C using
a Ubbelohde tube viscometer. Preferably the HPMC has a viscosity of about 3 to about 75 mPa.s

at 20TC.

10020] The film containing non-aggregated zinc nanoparticles may be processed to various
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therapedticcigeiithiesdldcted frin a0 BMREREL agent or antibacterial agent. Examples of the
therapeutic agent may include triclosan, stannous ion, anti-inflammatory agents, anti-oxidant
agents, anti-sensitivity agents, whitening agents, fluoride ions, honokiol, magnolol, an arginate
ester, cetyl pyrinidium salts, and arginine salts, such as ethyl lauroyl arginine hydrochloride
(ELAH).

[0023]  The therapeutic agent is present in an amount of about 0.1% to about 5% by weight,
preferably about 0.2% to about 1% by weight.

[0024]  In the preparation of the oral composition in accordance with the present invention
there is utilized an orally acceptable vehicle. Any known or to be developed in the art may be
included. The vehicle may include a water phase with humectant which is preferably glycerine
or sorbitol or an alkylene glycol such as polyethylene glycol or propylene glycol, wherein the

water is present in amount of about 5% to about 80% by weight and the glycerine, sorbitol
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Sultabie exampfés g} surPactantsqnc ude water-soluble salts of higher fatty acid monoglyceride

monosulfates, such as the sodium salt of the monsulfated monoglyceride of hydrogenated
coconut oil fatty acids, cocamidopropyl betaine, higher alkyl sulfates such as sodium lauryl
sulfate, alkyl aryl sulfonates such as sodium dodecyl benzene sulfonate, higher alkyl
sulfoacetates, sodium lauryl sulfoacetate, higher fatty acid esters of 1,2-dihydroxy propane
sulfonate, and the substantially saturated higher aliphatic acyl amides of lower aliphatic amino
carboxylic acid compounds, such as those having 12 to 16 carbons in the fatty acid, alkyl or acyl
radicals, and the like. Examples of these are N-lauroyl sarcosine, and the sodium, potassium, and
ethanolamine salts of N-lauroyl, N-myristoyl, or N-palmitoyl sarcosine. The anionic surfactants
are typically present in the oral compositions of the present invention in an amount of about 1%

to about 15% by weight, preferably about 5% to about 10% by weight.



human or animal may be in a formselected from
nmout hwash, toothpaste, liquid whitener, chew ng gum
whemado13bew, and | ozenge. [0022] | n accor dancerP@i/Uk20061¢28090
enbodi nent, an oral conposition having zinc
nanoparticles may further contain one or nore
t herapeutic agents to i nprove or strengthen ora
hygi ene efficacy of the conposition. Substances
[0028 onvenytativen afldifivésriamomnar desigped fortube mapelutateccong@sitisnd May be

ncors B e T R S R s, ot e
agents, RATtEPELEINEpRAEEY) binti-Sar@LLERFREdS, bAIsERItR g S AfpbERIsAARins,
or_ antibacterial agent. Exanples of the therapeutlc
herbs apsketherpgipnjcals) aiein pmmaggh@gengt inetidant gpmpounds, hormones, and
th tebsionbl itory agents, anti-oxidant agents,
© erQBtPFseE Itivity agents, whitening agents, fluoride
[0029] ongo puepacskthe boral nergpasi tain, of dre mcaghtn'atl@ltiea,t weater, hehgdtants, e.g.

rinidiu alts,.and ar e h as
styeerf, SorBlt iR RicrE Al ot b dttin E BpiipriSg it vpilife mixture
beconiel @ hanegineusie phiask. Sn I tRS £ phasd afadds®thtpoREhiddeht. These
0.1%to about 5@6by wei ght, preferably about 0.2%to
ingredignés are mixegpmifka awoge[nmzv}laqeﬁs Phiaingst dpareafisrothe gfickener, any
flavor@h& Eurf’a@fﬁﬁ@ﬁ%ﬁeﬁﬂ:ﬂts' ate ﬁffﬁ@ LAPME S didhed el ra?l?ig{l: Fpeed until vacuum
invention tRere is utilized anorally accept
Ofdxmeﬁl®ﬂ@0nﬁn§gknomn or to be developed in the art may

[0030]": e I’Irlll t? %“Pl? Wﬁhe?ﬂ ul%’%srﬁﬁﬁ t élroglgIPl (ﬁf}g/t@w??lﬁ) 1@5 gxsa%lples

Vanatms bf Ihe Ifolmvvlﬂgleﬁr@és&iﬁ@p@hﬂbk&bltt&uﬁﬁbpaﬁldgcﬂmeﬂi&)éb@fefbf the
| ycol or propylene glycol, wherein the water is
inventiifiosent in anount of about 5%to about 80% by wei ght
and the glycerine, sorbitoland/ or the al kyl ene glyco
i ngredi ents total about EBANBLES out 80% by wei ght of
the dentifrice, nore typically about 30%to about 45%
Examples e} ght . [ 0025] The oral conposition may further
[0031P On@hlréoﬁlﬁoélﬁ&{s%ﬂiaﬁm?g vatioR@eVE8br ﬂﬁc svfd Hﬁltobgrtlcles weto
0

hi ckener "or ge ng agent in proportions about
prepar@dabhbmg the m@enﬁehgm in TabksfIdekovl. ﬁadbm;npofs%on dnaaﬂne lsmne

in gred?eﬁ‘fsfb&g ltﬁléeslag)?%ﬁenogﬁtat)&%g% gha:t) Peve BP%hS oRide ganoparu%l o ran ge from 0%

through 2.0%.




pr esent
such as Irish noss,

w@eioywideyt pyrrol i done,

from Huber Corporation,

Edi

son, New

Jersey,

i nvention include inorganic thickening silicas
i ot a- carrageenan, gum tragacanth,
and anor phous silicas arei/Usivhe028090

Uni t ed

States of Anerica under the trade designation

ZEQDENT(r) 165.
silica,
car bonat e,

[0

cal ci ned al um na,

026]

used in the practice of the present

Pol i shi ng agents such as
sodi um bi car bonat e,
di cal ci um phosphate and cal ci um

TABIY ophosphate may be included in the oral conpositions

cal ci um

i nventi on.

Ingredibgual | y- cl ear dentBdahiph®l { EXRASIe! ¢ BSaBple 30DERLHEE 4DV Example 5
0 ot—shi+ & steH o6 s4-c3 SHER
Sodiu %CWoze sold 3ndecd'¢% trcuﬁ)e g?;sn qn ;ng’n f)éﬁl%(r) 0.65%
Polyethytene\ghicoh60ke(HEGM 2.0 Huber3.0%r por aBiogh, Ed 80 New 3.0%
12) Jer sey, United Stgtes of Angerica, of alkali petal
Sorbual um nosi | i cat te cg rﬁzyl@)%es t5h@9% s S7. bg%a cag’y_ggqgl Na| 57.69%
I III ITA L,UIIUI ettt S—rat pSe un S |' 1g
SOdluglosg h§r1 Besirably hatre®r ef ra@t%e in jpg cl os ij‘b t he| 03%
Sodiumeflycaigei ve i ndi ces (I:ﬂ4%;e| | i| OgR4&gent [)qu%l d ( OQh%dl ng| 0.24%
Uimeqgt SY3 Ubel I UuceTTt CT
TetradBEH T o e e L T b:i?‘;m 0 Ter ol | 0% esenf03%
FD&G nBE‘ﬁe#ber/Ie (:W?rpl@s&(?(lﬂ% i n | AA04%t coROBHTr at | 0A84%F | 0.004%
waterhhout _10% t o about| 50% by wei ght. [0027] Surfactants
Silicagplrasise d(ZEORENT®r| 0% onposgi20¥ons of 20%e pr eS20% 20%
115) i nvention to achieve increased prophyl actic pction and
Silicar hivtteier t (FEODEBVB®L 4CX39pOS| 1| 4o, nor @408 et | Cabky 4.25%
165) acceptabl e. Suitahl e exanpljes of suffactants|include
Flavol@l er - SOl UbT & Sal TiS B, N gNaTyshAT Ty g5, oDy iygeT (e 57
meresH-fates—such-as-the sodiumsa of _the
Sodiup iyl silfeley monogl| e i de of-Hgdr ogbhdled cokbAtt oil| 1.5%
Cocarhidbprypyl Getine cocarnodqqm opyl ohs%al ne o.hb‘%hlelr ad)KS'% 0.45%
J steh—as—S tHTad st-pe—atHao—ar
Zn0, fZa*ﬁ" Betide S alich ad ?Odl umLQc}g%vl bet2%e sul tBnate, | 2%
PrOPYh’rlgEb’POIaI kyl sul f g&et at es, 036ali um | afigy| 1.875% 3.714%
S 2ol att G eStE
Whlteff%t_\foﬁ?ﬁgggxggflogélgg gép%q.n %/ng%l?g, and ?Zp quhq(?'g%ot iall y0'3%
Watersat ur at ed hi gher alQ-pfati c| &Y ani HRS-Bf | opRiS.% Q.S.%
Total al i phatic am no carbbewyl i c|agsg conpeyaglS, SURJH9AS 100%
those—havtng—12—to—16—~carbons—inthefatty—acid—al kyl
or acyl
[0032] In each Example, the ingredients were mixed until a homogenous mixture was

formed. The oral compositions of Examples 1-5 were tested to evaluate antiplaque the activity

of each. The in vitro tests of the oral compositions for antiplaque activity are shown in Table II

below.




radicals, and the |ike. Exanples of these are
N- I auroyl sarcosine, and the sodium potassium and
wetdanodoam ne salts of N-lauroyl, N-nyristoyl ,PCr/US2006/028090

N-pal m toyl sarcosine. The anionic surfactants are

typically present in the oral conpositions of the

present invention in an anount of about 1% to about

15% by wei ght, preferably about 5%to about 10% by

wei ght . [ 0028] Any ot her additives known or devel oped
TABIfE){I use in oral care conpositions may be incorporated

nto the conposition, including anti-caries agents,

Compbbidiyer ants, col or|aPlague g2SW@! indGkd Ve aGEHE mnibiBd FEILe

_.g.g.n:pgg_nd&ranli -tlarter conpounds, anti4sensitizing
Examplgrirfglagele) vi t ani |fs43her bs and ot her bpt-ani cal s,

E @tzi I THLOTY s, . antT=oxt ua!u ||puunua,
ram or nggszg('j d ot heori% otei ns or peptide Qb/ [0029] To

Example 81560 Zh@) or al |[dnpgeosi ti on of the preggpt | nvention,
e g—glycerin,_ sorbitol

Exam%ﬂ)ﬁép%h?’éﬁé gl ydd 2% e dispersed in a| 8%Avent i onal

Examﬂb)SQQO%‘Zﬁd))tne M X34 € DECOIMES A llUllUJEi[FUUb get
hase. Into the gel phase are added the DO|IShIng

Exam ggnt. These ingredients are mxed until a honogeneous
hase is obtained. Thereafter, the thickener, any
[0033F | axﬁosluum forswiatian teelret cabtrigtoefting Mas ppered 8¢ @sng B6minde film-
1 n |ent xed h speed until vacuum of about
f0rm1 lff)tﬁ %’?Eé %ﬁ%g‘he invention is further
i [ ustrated but not limted by the foll owm ng exanpl es.

jations of the follow ng exanpl es are possible
TABI%'alﬁhout departing fromthe scope of the invention.

IngrEdi@MPLES EXanples T fal conpositions

A j ve of _zinc oxi de nanoparticles
Wateter e pr epar ed by usi fSthe ingredients listed in Table
HPMC H5el ow. Each conpos|ipi on has the sanme ingredients of

HPM(?E Fame anount—except that—+evel s of zinc oxide
nnnnnnrtlr‘l es_are rapge from Q9
Zinc oxide in water (50% solids) |17

Canola Oil 3
Propylene glycol 6
D&C Red #30 0.5
Titanium dioxide 0.5
Tween 80 0.5

After casting and drying, the resultant film is cut into approximately square flakes
having the dimensions of 1mm by Imm, and is incorporated into a standard gel formulation

toothpaste.

[0034]  Although the invention has been described with reference to specific examples, it will
be apparent to one skilled in the art that various modifications may be made thereto which fall

within its scope.



t hrough 2. 0% TABLE I [0032] In each Exanple, the
ingredients were m xed until a honbgenous m xture was

wo eoomets93The oral conpositions of Exanpl es 1- 5P@lED£2006/028090

tested to evaluate antiplaque the activity of each.
The in vitro tests of the oral conpositions for

anti plaque activity are shown in Table Il bel ow. TABLE
Il Exanple 6 [0033] A slurry formulation to be cast

Weclaint:o filnms was prepared by using conmon fil nformng

10.

ingredients, as shown in Table Il1. TABLE IlIl After
casting and drying, the resultant filmis cut into

. ARPRT QothpRitehtomgHahea hiiake and@ying tnt $36rcd il B $ore\sf ihoparticles

|mﬂb¥) Imm_and is 1 ncorporated into a standard gel
that gregyibgientipklymenaagasated. [ 0034] Al though the invention
has been described with reference to specific
exanples, it will be apparent to one skilled in the
Theraraltcheapositien ofirdaimold whereat dbonsmomythded 098 dethe henophuicles are non-
whi Cth fall withinits scope.We claim 1. An oral
aggrg%sg.i tion conprising a vehicle and a zinc ion source
in the formof nanoparticles that are substantially
non- aggregated, 2. The oral conposjtion of claiml,

Thyoesl SPRPABGRR OhriR b RhRroReRE meigdhang0dh af the apmoparticles are non-

agPRBABYr egat ed. 3. The oral conposition of claiml,
wher ei n about nore than 80% of the nanoparticles are
nonaggregated. 4. The oral conposition of claiml,

' ' .1 on urce in the form of C
THEREA Bbpbea o Fuis o A0 e ol B dum ehpapopartites s
presboitih afl dmbyntvef gk than 2bouthé Wy weightonposi ti on of claim

4, wherein size of the nanoparticles is about 1 to

about 250
The oral composition of claim 4, wherein size of the nanoparticles is about 1 to about 250

nm.
The oral composition of claim 1, wherein the zinc ion source is zinc oxide.

The oral composition of claim 1, wherein the oral composition further comprises one or more

therapeutic agents.

The oral composition of claim 7, wherein the therapeutic agent is selected from an anticaries

agent and antibacterial agent.
The oral composition of claim 8, wherein the therapeutic agent is selected from the group
consisting of triclosan, stannous ion, fluoride, arginine salts, and cetyl pyrinidium salts,

honokiol and magnolol.

The oral composition of claim 1, wherein the oral composition further comprises an

ingredient selected from the group consisting of an abrasive, a surfactant, a flavor agent, and

10



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

run. 6. The oral conposition of claim1, wherein the

zinc ion source is zinc oxide. 7. The oral conposition
w@Roochsiost 1, wherein the oral conposition furtP&r/US2006/028090

conprises one or nore therapeutic agents. 8. The ora

conposition of claim?7, wherein the therapeutic agent

is selected froman anticaries agent and anti bacteri al

agent. 9. The oral conposition of claim8, wherein the
a gweercapeut i ¢ agent is selected fromthe group

consi sting of triclosan, stannous ion, fluoride,

arginine salts, and cetyl pyrinidiumsalts, honokio
A &indl coRmgRahOh zind ton sbhie & tk fGRAPARhbP M1 Efthatladd dibdtantially non-

wherein the oral conposition further conprises an
ageiegited ent sel ected fromthe group consisting of an

abrasive, a surfactant, a flavor agent, anda

sweetener. 11. A filn1conprising a zinc ion source in
TheHdmf dfchaimfl 1 nahoeiathe ziheion sbwte artbe Suinsif amidpaiticles is present in an

non r egat ed. The f m of claim 11, wherein the
%9“8@%8%q§ﬂﬂ%8%t%ﬁ P%‘é’el{g m of nanoparticles is

present in an anmount of |ess than about 25@6by wei ght .

13, The filmof claim1l1l, wherein size

ThedHmypictaipyldswhgeigsea et ﬁletnan%meszs@qqm tq&boufrw TR m

of claim1ll, wherein the zinc ion source is zinc

oxi de. 15. The filmof claim1l, wherein the ora
Thedipoxictaimr 1f whergia thecampion segcoisginsroxidsr e t her apeuti c

agents. 16. A dentifrice conprising the filmof claim

11. 17. An oral care article conprising an orally
Thediimpifabiia M phhatia tenstal @apotitian frathetidonifiistyonseir gire of

2|nc .oxi de nanoparticles that are substantially

theraReutif 48@iat ed, wherein the oral care article is

sel ected fromthe group consisting of nouthwash, ora

strip, toothpaste, |iquid
A dentifrice comprising the film of claim 11.

An oral care article comprising an orally acceptable vehicle and less than about 1% by
weight of zinc oxide nanoparticles that are substantially non-aggregated, wherein the oral
care article is selected from the group consisting of mouthwash, oral strip, toothpaste, liquid

whitener, chewing gum, bead, chew, lozenge and spray.

The oral care article of claim 17, wherein size of the nanoparticles is about 1 to about 250

nm.

A method of maintaining or promoting health of human or animal comprising: administering

to the oral cavity an effective amount of the composition of claim 1.
The method of claim 19, wherein the composition is in a form selected from the group

consisting of mouthwash, oral strip, toothpaste, liquid whitener, chewing gum, bead, chew,

lozenge and spray.

11



whi tener, chewi ng gum bead, chew, |ozenge and spray.
18. The oral care article of claim17, wherein size of

W b@7nsparticles is about 1 to about 250 nm PABUSA06/028090
nmet hod of maintaining or pronoting health of human or
ani mal conprising: admnistering to the oral cavity an
ef fective anount of the conposition of claim1. 20.
The nmethod of claim 19, wherein the conposition is in
a formselected fromthe group consisting of

1. ARY hwash, . oral strip, toothpaste, |iquid whitener,

- A fel POTRP s HOR 8RB 8 hew, | 0zenge and spray. 1. An oral
caRpkisiet i on conprising a vehicle a zinc ion source in
the formof nanoparticles which are substantjally
n8ANGARfH WyEaedr the {pran of namppastigles which are substantially non-aggregated, and

triclosan.
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