WO 2011/ 162755PCT/ US2010/ 039673 ENCAPSULATI ON OF | NGREDI ENTS | N LACTOSE
MATRI X TO FORM ACTI VE ENCAPSULATES FI ELD [0001] This application relates to
oral and wensunak756ar e conpositions, and nore parti cul aPCy/uSe01008903i ti ons
conprising |lactose matri x encapsul ates contai ning oral care and/ or personal
care ingredients. Such conpositions include, for exanple, dentifrices.
BACKGROUND [ 0002] An effective dentifrice conposition should provide
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teeth. [0003] Thus, there is anEQWGPHGLAdES f or new oral care
conpositions, and nethods of their use. BRI EF SUMVARY [ 0004] The present

i nvention provides, in various enbodinments, a |actose matri x encapsul ate
containing at | east one oral care agﬂéﬁé personal care ingredients. In one
enbodi nent, the encapsul ate conpris ctose nonohydrate, a

m crocr stalllne cellulose, a titaniumdioxide, and an active |n?r§d|ent
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aspect e present I on provi es a net provi ora heal t h
benef ingedientanSwhalongositianeinchudpy fos exegnplenteatfricag t he oral surface with a
| actose matri x encapsul ate havi ng an active ingredient.
BACKGROUND
[0002] An effective dentifrice composition should provide maintenance and preservation of
tooth appearance through the thorough cleaning of teeth and gums, removal of dental stains, and
the polishing of teeth.

[0003] Thus, there is an ongoing need for new oral care compositions, and methods of their use.
BRIEF SUMMARY

[0004] The present invention provides, in various embodiments, a lactose matrix encapsulate
containing at least one oral care and/or personal care ingredients. In one embodiment, the
encapsulate comprises lactose monohydrate, a microcrystalline cellulose, a titanium dioxide, and
an active ingredient.

[0005] In another aspect, the present invention provides an oral care compositions comprising a
lactose matrix encapsulate.

[0006] In another aspect, the present invention provides a method of providing oral health
benefits to an oral surface comprising contacting the oral surface with a lactose matrix

encapsulate having an active ingredient.
DETAILED DESCRIPTION

[0007] The present invention provides compositions and methods for administration to, or use
with, a human or other animal subject. Preferably, specific materials and compositions to be
used in this invention are, accordingly, pharmaceutically- or cosmetically- acceptable. As used

herein, such a “pharmaceutically acceptable” or “cosmetically acceptable” or “orally acceptable

component is one that is suitable for use with humans and/or animals to provide the desired



DETAI LED DESCRI PTI ON [ 0007] The present invention provides conpositions and
met hods for adm nistration to, or use with, a human or other ani nal

subj ect. Woebawrmbisy, specific materials and conpositi oneCrash@owssdsin this
invention are, accordingly, pharmaceutically- or cosnetically- acceptable.
As used herein, such a "pharnmaceutically acceptable” or "cosnetically
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conposition can contain active and/o2 carrier ingredients additional to
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as used throughout this description denote any safe and effective carrier
materials for use herein, such as water, solvents, oils, gels, and the
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hunectants, ionic active ingredients, buffering agents, antical cul us
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[ 0014] Unl ess otherw se specified, all percentages and anounts expressed
herein and el sewhere in the specification should be understood to refer to
per cent ag®e 2by1/meisght . The anounts given are based on treTaSRINMB39%23 ght Of
the material. The recitation of a specific value herein is intended to
denote that value, plus or mnus a degree of variability to account for
errors in neasurenents. For exanple, an anount of 10% may i nclude 9.5% or
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are midgatifiers such as(ess @ ophannistot dperdedite he lippaagolathéo fiedsent 2 1RgENt i on
provi I ;fions conprising a |lactose matrix
encapgﬁﬁg@%ﬁ%gﬁgg?ﬁpﬁgngfnﬁgggfggﬁggg#%l care and/ or personal care

i ngr efiodn} Aeneapatd @ngsbsitioneff érealrtyent inkenttomadan ¢aldeangfomosuipabtesfonal car e
ingredient is an active ingredient. As_refﬁired to herein, .an "qral or

per soARIcAlpBloH RSt e [N vangmy i IusaliosicmboAIntenst the Sompptitien eantsa

adm ni:st.rhaki . Leat Q. af. ani el j nhanci ng
e gl R g B R e P BT PRt event T on
or tr emthymste ootlemalygebhysarol ogthlcgat;omidquid switable fov\erinting a dental surface (e.g., a

2011/ 162755PCT/ US2Q10/.039673 di sorder, an rovi di.ng sensor ecorative or
cosnel REOTHENFIS QIR Ko ST 2P BB BERISETE PoRe- ana s jGe o

Provi deg (Ber, @ivhileRflgen) OhiPbncaAatE R OSIrhpdRTton hATtufkPddin GRRRAS alwF8S

hair care conposition, topical pharmaceutical conpositions, and ocul ar
conposilezeogs a vBpe botoaelattar @ Tappydsi moptittingg afead, héensdlilosy eapabhc a
conposition.for mhigh t he intended use ﬁan igglud tortal care ral hygi ene,
or or SRS SR RNt AISE agdPT g R EreficRtagditiongl 1 hgse fAd abovey mr i se
adm n{EIBATHOBxpressidg “edrbr GYhdueous O] ak Mis&RthtAigho@Thig desmription dedite
encapsul ates are beads. [0017] [n one enbodi ment, a dentifrijce coq505|t|on
conpr keesafaandefiictiye aarsiepmatsrials dor yse deream guehnis wafer, solyvenys ikt 2ads, @pd thej but ed
t hrou u h i.er e F Syl f b] v.inglude within
theirgggp%ﬁ%égngigﬁgggym%%éﬁ%%g%gﬁgf%mggﬁﬁggg%ﬁggggggnﬁg’#ﬁghﬂgg?ose
encapgigrati@ss, affelity preasemitidaltulRagents, tabbistregotistiihg marermbperoridodoureet s,
the | actose encapsul ates are present .in an anmount, of 0.1%to 20% 0.5%to
109 8ikaki ogetad bsughopatgesplsh surfaanty tAnIYREIGHLS FRIOHBR 4RSI HSYaERY: fri ce
Corrpo o Q . o Q

cmbod Hentne KA ARl e R B e Ak S AT 1 im0
1 nm agenBs, amd taxtOreS thangofl nmto 3.5 mm or up to 5 nmin dianeter. [0019]

I n varj odiments, t encapsul ates of th resent,i nventi on conpri ses
e el RIRG e RS et el RS Radmb s BEFRSPL herlir i S RO
mnohmﬂhekgeciﬁdaaoﬁ 3KS10$ Be IRNPAYSH BBl BY pdI€eRARS B twecight AThaAMbiMits kivem 50%
to 75% [0020] In sone enbodi nents, the encapsul ates may be nmade of ot her

conponsiased @ b eetieedve shipd iknmateriak | Teaewatian of a sproifi s Valgelgreiags

' | j | I | d A0
(avar PBTES ) V)2 B B Pl el VBB BB ook 0T

ti t anineaudémetitsl eF orfeix@mPI an adlyes,ofl1a%amay ticlude9e3% 001l 0.5%4) igbren theddedefofi ng
agents; and flavor or cogling ingredients, such as nt hyl Lactaggﬁnenthol.
The nP@Eploameesaremenpidhatayill hegppresiajedrndgmdsistood;by t%?ﬁ@i%@&torélpﬁms Bt o 40%
The tj ' 0] g hid hé%H&ﬂ# fige 0. 1% to 2% The
phara%%%g%?ﬂ%g%gﬁggﬁ%g?%?2@%%5@?%Q%R aﬁgﬂnt 0.1Aff& 1% The met hyl
| act afe18phéptesemynveeatign poeites bral anpasouhtart compdgtiors cbOfrisin@edagtosen
certain enbodin?nts, t.he |l actose no ohégra%e IS Eresent i n.an anou t hat
s or EAKEr RN HEVHEGET JETEITR O P16 2O e DEeBBOHERE, t he
amu nPre@éraﬂn?%@ Sfal TRHRARN AN BERonad ca8 nt}l%e&émvx@ b Bétiviin @edichhea frepiidd tof the
m crocrystalline cellulose is 25 to wei ght %

herein, an “oral or personal care 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 condition or



WO 2011/ 162755PCT/ US2010/ 039673 100221 In certain enbodi nents, the
encapsul ate contains a conbi nati on of | actose nonohydrate and

m crocrysWaI2D11Ae2Bél | ul ose such that when used in an or ECTARREOH36PDSI ti on,
the encapsul ate is capable of dissolving in the oral cavity during the use
of the oral care conposition to release an ingredient to the oral cavity.
During use can include brushing teeth and using a nout hwash. [0023] In
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expectorants, such as gualfenesin, iIpecac, potassiumiodide, terpin
hydr abd % arizfst Ade phiremacoat 606 may be present in an amount 0.1% to 1%. The methyl

lactate/menthol may be present in an amount from 1% to 10%.
[0021] In certain embodiments, the lactose monohydrate is present in an amount that is greater
than the microcrystalline cellulose. In certain embodiments, the amount of lactose monohydrate

is 50 to 75 weight %, and the amount of the microcrystalline cellulose is 25 to 40 weight %.



G anti-diarrheals, such a | operam de, and the |like, H H2 -antagonists,
such as fanotidine, ranitidine, and the like; and |I. proton punp
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QL ar0%24 The lactose encapsulates may be made in accordance with any known or developed
method in the art. Such encapsulates should, however, be capable of releasing an oral care
and/or personal care ingredient into the oral cavity upon application. Such release may be
effected by any means or mode, including instantaneous or substantially instantaneous release,
continuous release, mechanical means, and/or chemical means (such as dissolution).

[0025] In various embodiments, the lactose encapsulates may comprise active ingredients. The

active ingredients may be incorporated as part of the lactose matrix. In other embodiments, the

active ingredients may be encapsulated in the lactose matrix. The active ingredients may be
present in an amount from 0.1%-50%, more preferably from 0.5% to 40%, and most preferably

from 1% to 30%.

[0026] In various embodiments, the active ingredient may comprise therapeutic actives. As

referred to herein, a therapeutic active is a material that is useful for the prevention or treatment

of a physiological disorder or condition. Such disorders or conditions include those of the oral
cavity (including the teeth and gingiva), skin, hair, and eyes. The specific therapeutic active is
preferably determined according to the desired utility of the composition. Such actives include,
but are not limited to, the following.

A. antimicrobial agents, such as triclosan, cetyl pyridium chloride, domiphen bromide,
quaternary ammonium salts, sanguinarine, fluorides, alexidine, octonidine, EDTA,
essential oils such as thymol, methyl salicylate, eucalyptol and menthol, and zinc
compounds, and the like,

B. non-steroidal anti-inflammatory drugs, such as aspirin, acetaminophen, ibuprofen,
ketoprofen, diflunisal, fenoprofen calcium, naproxen, tolmetin sodium, indomethacin,

and the like,



WO 2011/ 162755PCT/ US2010/ 039673 [ 0027] The amount of the therapeutic active
that can be used in the encapsul ates can be dependent upon the dose needed
to provi dwoaniigfed™st i ve anmount of the medi cament. Pref ePcedskéenapett i c
actives include zinc conpounds, cetyl pyridiniumchloride, and L-arginine.
Those skilled in the art will be capable of determ ning the appropriate
anount of active to include in the inventive encapsul ates, using the
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6, 241, 974, Wbittphenifaminetdesbuhinyblenisamimeofndvthé bke.i s i ncor porated by reference

hereip in its entirety. [0030] Odor reducing agents useful  herei,n incl ude
ool Fub pr et BB dpstaaitongs o Hegt< b S AR S e S IS et
sal t sG, suCkhtAgiadh6ANREEL SRpkradlidd add e 19&l t . Such sal ts include copper

gl uconate, zinc citrate ang zinc gluconate. [0031] The encapsul ates of

cert aln enbodintagenists, sushud damotiding rewtipivermpditbelikgaedi des a source of zinc
ions.; The zingc e e i ubl e conpound of

zi nc %NI th Prr?gorn gl(r%?%g%g{r%q%)?sgg?@casgoue%%?ief gﬁé‘?ﬁ%géﬁgﬁégwﬁ%& ude the fluoride,
chl orj.de, gdieed abhdstuctite CNScdpadseants) exalf dsubiphaticoratahatsebarbithhtes end theer t r at e,
gluconate, citrate, lactate, nmalate, glycinate, pyrophosphate, ;

met aphosphbk"e, ~oxal ate, phosphate, carbonate salts, and oxides of zinc.
Exanpkes Ofertth haflcfechl e NCURARAS IR cHRGHE ALyl Bin Qii6@RinAr © 21 nC
oxi de, zinC sulfate, zinc chloride, zinc citrate, zinc'lactate, zinc

gl uconat e, paitylenatettazbbeandzthebikeé,art rat e, zi nc carbonate, zinc phosphate, and
other _salts listed in U S. Pat . 4,022,880, the disclosur f ichis

i ncor por at @‘H‘g_ﬁa‘aF %?ﬁi@h{gén?fgﬁ’e?wgﬁﬂn‘iﬂ 2 SuEh ?Sr%}ei}?l‘}iglagﬁ%g? Eﬁ?%?‘,%a‘%ﬁt iI’\,{z]i nc
conpound i §rigiddsie CatBai@epinRtRRMAiNER ARRIRGEIMIGE BHRANRARITES, FiaRaRkidne,
certain enbodi ments, the encapsul ates include a fluoride conpound that

provi des adigeepate bedzofljageninese Phenagemiinephienefurifle acetasolapidecalthidm n may be a
sol uble flyori.de [ capabl e of providing free fluoride ions. Sol uble
fluoride i rr?mslg?jra(rsgge)gleﬁﬁ(gr ude sodi um fluoride, stannous fluoride, indium
fluormle, azitipardihdsaisndgugandhse tivodopmanhhtadmephodpiitdee. Norris et al .,

U S. Pat. No. 2,946,725, issued Jul. 26, 1960, and Wdder etal., U S. Pat.
No. 3N678, n®Bgoticsansassiyh puchias morglnpe, hepundhkepampae, gretqponcorygephone,

| ncor por at f ehyEE&IdBnd, Ry ERRIE, BIVbARE | dafkondimafteRSfe SHEMR
fluoride i%ﬁoﬁﬁéﬁb(?dg@%w&%g%t’hgrs. &'annbus fluoride are p? eferred
sol ubl e fllke,i de ion sources. [0033] In certain enbodi nents, the

encapsul at e .include a saliva stinulati agent (a "succu] ent"” uch
agent é'i ncPRRSSICHINBYFIEL TS5 @Eiseiﬁmiit@? Plﬁ&tyﬁ%&%gnﬁ}%%& m, R %I}aﬁ%t@@l et al,
the di scl ogidnfgeof which is incorporated by reference hereinin its
entirety. In some configurations, a saliva stinulating agent can include a
f ood Bci d pychopwroaological dawgsisech asedhiaprosapesieningthotryeentiviee, halgpgridol,
fumaric and tartaric acids. |In sonme enmhodi.nents .V i .at i ng agent
can be us e‘gof‘ar?nfeh LSS BPRFARSJFnY E:yp rr%rlljlfl?if})t}lenel%ng’%hmgl ah i,

Q. L-arginine.



[0034] In certain oral care enbodi nents, the encapsul ate conprises ot her
active materials, such as antibacterial agents including magnolia extracts,
triclosarwognapesmed extracts, thynol, nethyl salicyl at ecTase@oppeas

ment hol , hop acids, cetyl pyridiniumchloride, (including CPC/Zn and CPC +
enzynmes) and usnic acid; anti-inflamuatory agents such as breath freshening
agents (for exanple zinc gluconate, zinc citrate, zinc chlorite and al pha

i ONONRN27L PRE Andas F e th&apsutisuehvahaiahdssisetMnthé edfapsulglesemsid i zi ng

pol yners, and desensitizing mnerals; anti-inflanmmatory agents such _as
magnoll¢nendsat paen thedosongeded ol riovide g effesityeamonpeet the aedicament. \Brelgehs such
as papt hea t|n almt I 0 Vitam n
A he gapsgti%%crlt\)/ea clu?? Zine e 81%1 0 &% (L,e(f%lgjgﬂﬂmurm &QBJI'EJ %dﬁ ?%gt n%l @g? cutita,
nment hgkipédrrthé act wskiby b@aefefof@efb@hhﬁmg meeppﬂaspﬁme ramoaﬁdoﬁnptmdﬂm inplud¢ @i ths,

such as mlk proteins and enzynes such as peroxi de- produci ng enzynes,

anyl ageentp‘{eaﬁﬂlﬁﬁlsﬁlaéqsu‘ﬁﬁuilgt@e@Q@ﬁtl%essm%‘ﬁ edkheieiBai n, gl ucoanyl ase, gl ucose

oxi da eat d gtydr ogen

OX! 08P kA5 LA W SR TR MLt B Ul By O 00

(acet whichds ugey’tltll fer the ipthventaf dsxetreaenexamﬂ atverut omaidiverdepoobomiiti@s ; Ombeasi ves

such as silicas (incl gul ng hj g aning silica); anti-cari gcg a ents such
€,

as st &Gtivetiamensg thé’s‘{‘és Bl § a TaSISEY, ABSCaBies AERntS 1t 6Pt Bitric
oxi de, gf‘ﬁ%@sagedtg eﬁb&&{tal%eﬁ%sa&e%%sﬂé éE{tt sIhgerhhtd ol ks, dTbdour

ant i att C redi ents, such as pol yunylphosphoni c ‘aci d; preservatives
such eantﬁd) higantd, (roth (iBayenzdfheahlmy stinn@pntsj Whidamesageots) m(bctﬂmyblnatmﬁpounds

anti - 2011/ 162755PCT/ US2010/ O 73 .1 euk Ki.a

Dot & BSHO oA B G eEL SR SXBE AR HIeGhiD 3H GroE DD LS rHATTP 982 B her eof

I n sopBy Rl ed e alsslosiRef WIS MR Tate@BP FdfeRnSiedeinGh ity entirBiyer i al s at a
concentration of 0.01 to 30% by wei ght of encapsulate, from2%to 25% by

wei ghtﬂﬂéﬂ tfaiearemta@@gle@tts emopg those pselgoherain pedy wlbalgmtemaﬂéatb@s@hl ate.

0035
col or BAPPRARMENRPRPE! SRR A e AR e PRR SR RN,

I'n Vaf)d)lg%ilﬁo EH&I@QM&B@& &dlﬁﬁ&e%ﬁﬁﬁ}ﬂlﬂsﬂizﬁa aﬁd’ﬂ?dlﬁ:%ihomﬁakbstsb&l sedodiveti, and are
white ac or of any color that is visible agl?lnst or caontrasts with the

car ri BImeaRIogPH dn SEEesanAgyalionsod BOIARRASPRHE it P AR Mher i n i ncl ude
non-t , ae lic
B, R AL e o g
incorpmbaﬁ)rmﬂbmtetﬁerandedmrblmmldsrmrdﬁy a regul atory agency, such as FD&C or

by t FDA..f th { at es.
ol or BB bRer v ite ReBBBRE Rety hASHE Rl b Prrsiiotoeioh ks el sar t o
t et r apRARthY @g%ﬁ%'lﬂéludé:ﬁ@tql 88, shéh adlh sOsHH RIBE 4 ziné st A @Xlys iaclude

{ (2- net hoxy- 5- met hy1- 4- sul phophenyl ) azo}- 2- napht hal enesul foni ¢ aci d, Food
Yel | ovort8r glsoetiatgrzmaglcitrasd and zixglycenagd. t he nono and di sul phoni ¢ aci ds of

901 TSR] 995 Ryfa s SSPE BB LTS RSB M Bk o o3

FDEC ¥elih@WndoThézinG @&hp@ﬁrﬁi&iah befa soluble or sparmgly soluble compound of zinc with

p- sul f ophenyl azo- B- napht 01- 6- nonosul_ f onat e) een No. @in (di sodi um
salt BPTEANIGrArgaiGeciplar porem%ee}mmétﬁeﬁm ﬂbWé‘?‘F‘y tljﬂopée oplaretiyariste,

sulfo t p f z cl ohexadi e
ni i ngﬁ %%ﬁ%@or%{ﬁoﬂtg rg? dtt 4 Iggkrtng sgh%’c{on%l'?, ctt?étla, 199(9!@, %gtl)ate, gl?ycﬁla&-),/

di be npydoﬂhast)ha}tb rdetaphdsphate pirelate, pharsphate) cattiansiel shv)iand aridds afitigelri te), FD&C
Bl ue 5%1 salt of dis |LOI’1IC acid of indi ot|n2l gd mx%lg

Cher BRIy 8 TIARC G OMPPBHS. A5 ds e den HURe: AHANEBRBPaite LU | ses a
wat er zihn %I%HHJ: il g Vitc REGERhe gﬁiéGtht@SLlﬁd th@BieUPn k¢ 6l Srin S SOV O de
green, phthal ocyani ne green, ultramarine blue, ferric oxide, or a wat er

i nsol zipkt ehogpeaﬂeaam othar sglemtesteshinddSnatt No. 4022, $8ik§53 dlmwfc@n@h m or

al um num sal t e h_as FD&C

| ake, mﬁ&’@oﬁe%ds%@fqrﬁrkcg Felrf:éég SPINRLY BWIP%%D IP’atES ZlnIc Coglé)f) P’?ﬁ % Clgé'f%ﬁ‘ent s, a
wat er sol ubl e dye, such as, for exanple, FD&C Blue #1, is contained within
a water-insol uble polymer such as, for exanple polyet hyI ene such as that
found in pol yet hyl ene encapsul ates (e.g., Mcroblue Spectrabeads, sold by

M cropowders, Inc.). In certain enbodiments, the encapsul ate conprises a
dye such as D& C Red #30. In certain Enbodi ments, a white colorant is used,
for exanple titaniumdioxide (Ti02), titaniumdioxide coated mca (e.qg.,
Timron), a mneral, or a clay. In WD 2011/162755PCT/ US2010/ 039673 certain
enbodi ments, the colorant is a non-bl eeding dye. In various enbodi nents,

t he encapsul ate conprises a colorant at a level of fromO0.5%to 20% by

wel ght of the encapsul ate or from 1%to 15% by wel ght of the encapsul ate,

o v A NN 7 Y b1 o,



physi cal and material sciences, i.e., a portion of a material whose
properties and conposition are uniform However, a phase as used herein can
be di scorwOroous?2755. e., a phase can conprise a WO PCT/US2010/039673

2011/ 162755PCT/ US2010/ 039673 plurality of separate conponents. For exanpl e,
a plurality of polynmer encapsul ates of identical conposition is considered
to conprise a single phase. In sone enbodi nents, an encapsul ate can be

ent i r 0032 M edthatembddiinents e BR¢PEulates odeiasiuogidt Bempourst thptreEdesd

totally or Partlally exposed on the surface of the first phase. For
exanpp@urcs ot Hupsideaonso sliheifieride ion sgarreihersie may baprseliblegTunstds squige canshls

encap t

par 1 31 P vEfig AP FRERRIAE 1620 B bR bl B RUP AR G Aot
enbodiflrerides indiomnhwrite, omnse Twnjle] ael sodiven mbaaﬂmmp}piagmﬁ Né&usher o)) UiS- phase
conp05|t|ons i ncl ude those_having two carri ach of ggégh confributes a

phase P Non&-9¢erpodssed ful- 24 186%iand aidder & aﬁsﬁ: 4t &0 34 2 sty Yher ei n.
Ot her |qujdsbh; &b%%go%&%pe%;dcg%i% frr)lg&#)Hga?edtﬁlpt%?er%\é'h@gzlﬁnﬁh@ig bRt er and

two or nore pluralities o ates, wherein the pluralities of
encapdistlasesuchdlveride fdnesourngs eowplbss otherss Ste{rmG@@ﬂudrrdewacr pretsredsblubiarent s,

the carrier.is a liquid, sem-solid or solid. A "liquid" can be a I|qU|d of
| ow of UATIRIODISEWESY ty. A Iiquid can be a liquid such that flowis

i nper cepti bl e under_ anpbi ent conditions. For exanmpl e oap, such as an
or di n#¥U33h% ctaimembodipsnts, the Angesasaiaydneydaa F?lhfﬁlsa BERZEA (R qui d can
be a chlcmy;@)wuéh' B inchdeSATe RS P8 S BEINICH 80 68K B barPLy, 2
colloid, or a use ereln sem -soli'ds and 1|qU|ds are ur ds

di sti ﬁ@Lﬂlsdhnmdreoasf wiiieh tsasccspmﬁtedlbs/qeﬁ:rdnye heregeimitssotitetly.i b samfei gh vi scosity
fluid, ile a liquid has |.ower viscosi re.is,no def|n|t|ve di vi di ng
i ne BUMNEAIMRSSE Y TYIBHE fgent Fap ek sl Aty aE GG lafticemplign
enbodifRMiS ashAVR, AliicShatkitb¥ndeartgncias. hQusadtsodhektBar alivaamhlghs anong
those useful herein include Iiquids, pastes, ointnents, and gels, and can
be trags@awehiuxﬂnmﬁ@hm&@nnﬂmnOééaqmemh[0040] In certain enmbodinents, the
conposit.i.pns of .the resent i ny an ar oral care s t| tabl e
For s B et ret G BEPhp bk Gl o afef DomiBe R MR e, Sith
dent i g htBacteABIHBNR Sbsdin@ @A liag8kEcts) |tﬁél@§zﬁ§‘§rap@§a@d %xtr@mhyrmaheﬁltyr i ps,
mnts, |iquid toothpastes, sprays, paint-on gels, bal ns, whitening

st ri psalicylaga encabyntolpmenhphhop peids, ce éﬁﬂf@ﬂ@lum @}aﬁ%de Shalua B RIAEn ond

t here

o PEC 1A 6 SpRamesht Sk OSRt NGEE LR e bec ey,
gi ngi ¥xdmse pine\shrbhata, Htic cmerdueg:imonhloh&ramdralpﬁmnbrmﬂe), teath diedensitivgrs puahvaant i on

or reducti on, .or breath nalofor g ention or redu tlonlgﬁpd stain

pr eveRPBEHIM PiEUe desgRsigmgdrofyreer @Hé&?ep?‘&ﬁmgfm‘tn S ARt RAIPRAL AN
dependshoR mdpRoliNEARIE rdbfie aBid; 516@ a%erép%bﬁ%eﬂm& Wltéﬁ{lhsoéiféh avpadhamnts, the
carrier is aqueous, comprising from5%to % wat er

2011/ n@@?BM&M@@#@%G’@WI acetate ahd9éitamniT A%ohwrbs o henbnl @xtiaets such as

enbodi nents, the carrier sta i al.l aay tlfrlce

oo BPeRag: el Ehih il s aR R b B RS Be BoBiFoH $0m 2006

t o 40%yrihheiotdiR, NIcCBSE RGR @Btemta@ﬂ eWhyrhesGaUs 8s pdi6xidBHaRIingleBz frfes,
disintegrate, it is partlcularlﬁ preferred that the dried encapsul ate

cont aRMYykee. f plaquendisaipling Ages i tah@amlﬁmwémylm,@luqoge axidacasitd AeKy 0% or

negll I [ f al s,
inclu %r%éﬁfé)% %%!Il ef%ﬁlt%ﬁﬁ%é%rmsr%& % QW‘H’%‘% nd. 18r eser va }?{I/éé%n% }ﬁ%}%é
enbodsdiBningdicinaB, g&hmsemnﬂmﬁutn¢hadghaa&dncaﬂanahndmeaammme;nabmncgj such
as those .descrj bed, above enbodj ments, the carrier conprises. the

SO
same FRIAHY§SSHSR am{lw&g}ch@@& I'HgHE lsanigg listle antﬂ@@ﬂ%ﬂ]agﬁws SRS SHARBA RIS s |
the Cg gl ﬁéndoﬁs AL RY o8 afao M&S%ﬁtgggilﬁé Eyrfifase ifhiSigiFRugigiodi ments, he

carri nprises a hunectant, suc glycerine, sorbitol or an alkylene

gI ycoguzsmxhhoca]sylmsulﬁdemallceme, gitiattethnoatn preppiiéndn eugi ssquil yunGdphdasphonic acid;
conpositions anong t eful _her.ei.n e. di scl ose U S. Patents

R AT L R A A o

di scl osures of which are |ncorporated by reference herein in their

entireties.
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[0044] In certain dentifrices, the carrier conprises additional surfactants
or m xture of surfactants. Surfactants anong those useful herein include
wat er - solWDI281188P15§ of at | east one higher fatty acid mBREFISPEIO0BWE3
nonosul fate, such as the sodiumsalt of the nonsul fated nonogl yceride of
hydr ogenat ed coconut oil fatty acids; cocam dopropyl betaine; a higher

al kyl sulfate such as sodium |l auryl sulfate; an al kyl aryl sulfonate such
as sopuksplaadegants Saehasbetautot@epirti-oxiddritgheh aalMiginis B hicbamhEihatjonsodi um
lauryl sul foacetate; a higher fatty acid ester of 1,2- dihydroxy propane
sul f ofwreef. 1nsema cupdiments ﬁ!ﬂ%ﬁ@é&lé@éﬁ@@pﬁﬁf‘gﬂ@h aaql‘redﬂ%}?%lsak%/l am des of a
| ower 16

car bor ek G BB 2R o e e 02 S A er et

A desndapsuldre, orffraim e@%nolZé% WWaghmﬂensa]suhm ne, and the sodi um pot assi um

and et hanol am ne salts of N-I|auroy rist o% E‘r aI m Q‘P}/ sar cosi ne.
In vall038k neyasous ABhediments, %Fp?aé)ﬁule@rﬁﬁ beises ¢ RahulBipn colarnt LBt IRl of
from 0,308t fe %%Q M@ 'tQQEo&ﬁosﬁ%ﬁp&%&hoﬁl v oul erolithedlé e enBihitatcaf
conmposi tion. I'n certain efbodi nents, organic solvents or pol yners

i ncl udentestwitlethe caxiedendasedhie, bbaokpyd cefmeytwloajdlabzsgedbh@ﬁam&mr@pm%t hers

oxt den bRy bR GpgRd rerriAah v BR AP BSOS R pbreo s Bt RERRY,
conbi patd 96lu9lfe dyBesei n%(ﬂl:fﬁ”ﬁfcﬁ as, W14, %@&ﬂﬁﬁSBgH/eUﬁRQslﬂ/lﬁB&@ﬂ@ [0046] In

various dentifrice enbodinents, the carrier conprises thickeners, gelling
agent smbedigentsi thatchlorant isrppewked farnedkperetien o a&dd orglragene Eaus¥oTyl herei n

| ud h k
ExanpfecbethrRREre 85 SRy i Mo SEFRTUR 70 35, e OUBTANE, 1

t hi ckefaitdg (ﬁ)lldrh@tél&mw%moa@useﬁﬂ harei liide FD&C Red N B (sodaumlselt 4€odent ( ry 165
(Huber Cor poration)

ri sh noss; i ota-carrageenan umtra acantg
pol yvtatpiqdpHreresegtnel oadRedel disadimowdtiohérit fOXtYh%{@ngIh@P‘Y % ?s a
O WP gz PYSpAafinBulbfiR el FRIEYDRGl: 3 LN 30 x%l%rfmnate
caIC|u r afz B C|ump osp fRate or ca C|umpyrop osp ate. I'n various
enbodmma'raﬁd dishiphomdic atids ofquindyghtaond enla(2-yquisdlghrind=megiosé, tEHﬁaC Ydoa74ol n
certain enbodi ment he oral care ition includes, a ervative. A
ot 5 o (3907 SEBE drb-sHHERE Y o et PP BBy BT ot OB TRBEY 5wt %
pr ef egpRly Yfeﬁ@&ml\ﬂ)b@l{go&mg Laltb £ FastifophRRH hzol BWaphtoRb-thbte sERGRRS UF DR

Non-limting exanpl es preservatives include sodi um benzoate and

pot as ﬁrwm&@rﬁdtsedlupm&f 4+ {1 44N éthylsp- défqbuemylmmeh@b@iyﬂﬂeﬁ‘klydr@wl sing a

V|suaII cle r. c rri tio S n
agent Y ﬁ’flgneégﬁh@)?ﬁglzg Ih%” fO% Hﬁ@r’ z}% - %Cl?h 2%&180% % 1)&?1 I |gca
such gse rfz@rl (@i@@ﬂﬁhﬁgalt@r@tﬂ%ﬁkﬁabeﬂﬂylalmﬂm@h@mmmlabn tﬁﬁl)lforﬁ(nﬁ:ldil kal i met al
al um nosilicate conpl exes (i lica conprising . alumna). In so

conf i gundritonED& %‘Gﬁ Nﬁh?ﬁ@d‘é}wt o airsulrfam@ agidroffindigetin) eandiniskures ket o ¢ hat
of a gell 0 e rtain
o LA P L B At o LBy ey L
descr pigadnheueh a, tltﬁManflom &hﬁﬁlﬂilﬂﬁﬂ)’)&de @aal) phthaldelyahine gretn, ivbudresir® phase

to the conmposition. Such a on can be stable to | or eedi ng.
[ 0050 PIUPHETERRHISS iOF a@ﬁéerw()ﬁﬁ’@& it ISR bomagas, ﬁwaf%famcgldst abl e

under ceﬂfﬁ'ﬁﬂf& a?lﬂﬂfa'uﬁf QRS oPin FHRIEGR: su@ﬁ a$ D& 6fbech @1 hﬁ«fee FD&C Bhpleakd ef ers
to the niflcant adverse effect on one, and preferably all,
conpodI&q Rﬂé#mwke iob (RIB& CIE ¢l 1 cavs 1éb1keaira¢ﬁr@m embadimentsewhiegsolubladyeheni cal

ft f b Lit t
compoSH T B FHETadDEh e b Abds FeTieAs “AHte Sael vz bl sy Reipogy & o
encapgiingiie pbRethhRné SMAROSithdt @undlif pﬁ%t}@t&xe%ﬁ&@@hlﬁ&@t n%alvﬁamam&l tion
conprising an encapsul ate is stable upon storage at anbient tenperature for

at | e8pectrabends, wolgbby Magrepowders,dngih d@r%‘ﬂ@@cﬁmm@m%‘é% the eneapsuiate gepaprises a
enbodi, nent h se st I t ng use
(as. arSe el TRo By 7o SR FubRiRRRS A Ruf Alodhh REQIR Sallble 18, 177 ce
conMOsiahiv@i diox ¥R (203:,1/ kO dHEREXI 628D A3 96 ¢ 3 TIMRb6d)] a hlircrelybodiclagnis al so
provi de processes for making conpositions conprising | actose matrix
encapsul ates entrained in a carrier. In various enbodinents, a plurality of
encapsul ates are conbined with a carrier. In sone configurations, a carrier
and a plurality of encapsul ates can e m xed. In sone configurations, the
m Xi ng can conprise slow stirring. In one preferred enbodi nent, the process
for maki ng the conposition including a carrier having distributed therein a
plurality of |actose matrix encapsul ates incl udes:



(a) providing the carrier; (b) adding encapsul ates containing at |east one
oral care and/or personal care ingredient to the carrier to forma mxture;
and (c) hwooganic2isag the mi xture. [0052] The term " hono@emiuseogv3®ws3 used
herein refers to the adm xture of the encapsulates and the carrier so as to
attain a substantially honbgeneous distribution of encapsulates in the
carrier. It should be noted, however, that the resulting conposition still

retai B?I‘tzilﬁ@gbb@&%ﬂ@@ﬂiﬁ@&l%o&éf@ﬁls Lhat- aleec?ﬁ'g dyé.ch VaHOﬂDgﬁhd)(hinttsntay be
acconpl i shed using any of a variety_ of conventiona eni zers 0053] In
anot he&ncapstifs §ompraesarfoiqganti ahe deviekOblea 916 t%2%6>rﬁyo%%ﬁ1@t ‘%ft %aesaﬁlq[‘

En?l 9. frohP14 thilg@ heélﬁ{lto({f the Q?c?f)éufle{té Co(?‘)f onp}"‘% gbg g ioff oftﬂg eff& Edl@t@. then

y be made, xture of  encap su atet ecarler.
[ 0054]n bme amhsddmusmeﬁib@dmsemlsns dgfitke presse mVennmecxImmseparf‘mu ;nimsahtgecbmods for
adm nistering a functio material to n or ani,nmal subj.ect in nged

t her oBRCaPREAEY ST R TR P g|afﬁmdt%ur§g?@f§mﬁpé@fma CUBRETEE £ PEY

conpr ic§ 'opgpl%fér%g%@s&% LSloPRCARSEhEhS BRI RS, dlﬁbl@dlﬁ@%f Slampi1QFgi N the
encapsu ate I ncludes at east one oral care and/or personal care

| ngr edifément tipt af@gébbyoﬁmdléﬁtenvbucr)ngr edient. As referred to herein,
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various embodiments, the encapsulates are distributed substantially homogenously throughout
the carrier. In other embodiments, the encapsulates are not distributed homogenously in the
carrier. In certain embodiments, the distribution of a plurality of encapsulates is substantially
isotropic within the carrier.

[0038] The compositions of the embodiments may be described as comprising two phases,
wherein one phase comprises a carrier and a second phase comprises the aforementioned
encapsulate. The term “phase” as used herein denotes a physical phase as understood in the
physical and material sciences, i.e., a portion of a material whose properties and composition are

uniform. However, a phase as used herein can be discontinuous, i.e., a phase can comprise a
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Encapsul ate Conposition [0058] This exanple illustrates an encapsul ate
according to an enbodi nent of the invention. Material Wight % 50-75
Lact ose MWvochydiwatse M crocrystalline Cellul ose 25-40 ZiPo®/US2e10Aase73
Tri hydrate 0.1-50 Titani um D oxi de

plurality of separate components. For example, a plurality of polymer encapsulates of identical
composition is considered to comprise a single phase. In some embodiments, an encapsulate can
be entirely embedded within the material comprising the first phase, or totally or partially
exposed on the surface of the first phase. For example, if the composition is a dentifrice
comprising both a gel and encapsulates, an encapsulate can be totally surrounded by the gel, or
partially or totally exposed on the surface of the gel. In certain embodiments, compositions
comprise more than two phases. Such multi-phase compositions include those having two
carriers, each of which contributes a phase to the composition, in addition to encapsulates as
described herein. Other multi-phase compositions include those having a single carrier and two
or more pluralities of encapsulates, wherein the pluralities of encapsulates have differing
compositions.

[0039] In various embodiments, the carrier is a liquid, semi-solid or solid. A “liquid” can be a
liquid of low or high viscosity. A liquid can be a liquid such that flow is imperceptible under
ambient conditions. For example, a soap, such as an ordinary bar of hand soap, can be
considered a liquid herein. A liquid can be a thixotropic liquid. A “semi-solid” as used herein
can be a gel, a colloid, or a gum. As used herein, semi-solids and liquids are fluids distinguished
on the basis of viscosity: a semi-solid is a high viscosity fluid, while a liquid has lower viscosity.
There is no definitive dividing line between these two types of fluids. A semi-solid can, in
certain embodiments, have a viscosity as high as thousands of mPa-s. Carriers among those
useful herein include liquids, pastes, ointments, and gels, and can be transparent, translucent or
opaque.

[0040] In certain embodiments, the compositions of the present invention are oral care
compositions, suitable for administration to the oral cavity. Such compositions include
dentifrices, mouthwashes, dental gels, lozenges, beads, gums, oral strips, mints, liquid
toothpastes, sprays, paint-on gels, lip balms, whitening strips, breath strips, oral chews, powders,
foams, and combinations thereof. An oral care composition disclosed herein can be used, for
example, for cavity prevention, whitening, plaque prevention or reduction, gingivitis prevention
or reduction, tartar control, sensitivity prevention or reduction, or breath malodor prevention or
reduction, and stain prevention.

[0041] The specific composition of the carrier preferably depends on the intended use of the

composition. In various embodiments, the carrier is aqueous, comprising from 5% to 95% water
b
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0. 1-2 Pharnmacoat 606 hydroxypropyl nethyl cellulose 0.1-1 Menthyl

Lactate/ Menthol 1-10 Exanple 1 [0059] This exanple illustrates a typical
f oi mul at iwo 2aticieesng to an enmbodi nent of the inventi onPCTIS2010/039673

2011/ 162755PCT/ US2010/ 039673 Table 1: Forrulation with Zinc Citrate in a
Lactose Matrix Encapsul ate I ngredient

or from 10% to 70% water. In other embodiments, the carrier is substantially non-aqueous. In a
dentifrice carrier, water content can be from 5% to 70%, from 10% to 50%, or from 20% to 40%.
When the presence of water will cause the encapsulate to disintegrate, it is particularly preferred
that the dried encapsulate contain no free water, in which the amount of water is substantially
0%, or negligible.

[0042] The carrier may comprise any of a variety of materials, including emulsifiers, thickeners,
fillers, and preservatives. In some embodiments, the carrier may include a functional or active
material, such as tﬁose described above. In some embodiments, the carrier comprises the same
functional material as the encapsulate.

[0043] In some embodiments, the carrier is suitable for use as a dentifrice. In some
embodiments, the carrier comprises a humectant, such as glycerine, sorbitol or an alkylene glycol
such as polyethylene glycol or propylene glycol. Carrier compositions among those useful
herein are disclosed in U.S. Patents 5,695,746, Garlick, Jr., et al, and 4,839,157, Mei-King Ng e¢
al., the disclosures of which are incorporated by reference herein in their entireties.

[0044] In certain dentifrices, the carrier comprises additional surfactants or mixture of
surfactants. Surfactants among those useful herein include water-soluble salts of at least one
higher fatty acid monoglyceride monosulfate, such as the sodium salt of the monsulfated
monoglyceride of hydrogenated coconut oil fatty acids; cocamidopropyl betaine; a higher alkyl
sulfate such as sodium lauryl sulfate; an alkyl aryl sulfonate such as sodium dodecyl benzene
sulfonate; a higher alkyl sulfoacetate; sodium lauryl sulfoacetate; a higher fatty acid ester of 1,2-
dihydroxy propane sulfonate; and a substantially saturated higher aliphatic acyl amides of a
lower aliphatic amino carboxylic acid, such as those having 12 to 16 carbons in the fatty acid,
alkyl or acyl radicals; and mixtures thereof. Amides can be, for example, N-lauroyl sarcosine,
and the sodium, potassium, and ethanolamine salts of N-lauroyl, N-myristoyl, or N-palmitoyl
sarcosine. In various embodiments the carrier comprises the surfactant at a level of from 0.3% to
5% by weight of composition, or 0.5% to 3% by weight of composition.

[0045] In certain embodiments, organic solvents or polymers include ethylene oxide-based or
propylene oxide-based non-ionic polyethers such as polyethylene glycol (PEG), polyethylene
oxide (PEO), polypropylene oxide (PPO), polypropylene glycol (PPG) and co-polymers

comprised of any combination of these polymers.
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% w /wt Deionized Water 10. 149 Sodi um Fl uori de 0.243 Pol yet hyl ene @ ycol
600 3. 000 Tetrasodi um Pyrophosphate 0.500 Sorbitol 56.438 Lactose
Encapsul awe0w/tek75Zi nc Citrate PCT/US2010/039673

[0046] In various dentifrice embodiments, the carrier comprises thickeners, gelling agents or
combinations thereof. Thickeners or gelling agents useful herein include inorganic, natural or
synthetic thickeners or gelling agents. Examples of thickeners and gelling agents useful herein
“include inorganic thickening silicas such as: an amorphous silica, for example Zeodent™ 165
(Huber Corporation); Irish moss; iota-carrageenan; gum tragacanth; or polyvinylpyrrolidone. In
certain embodiments, the carrier comprises a polishing agent, such as a silica, a calcined
alumina, sodium bicarbonate, calcium carbonate, dicalcium phosphate or calcium
pyrophosphate. In various embodiments, the carrier can be a visually clear composition.
[0047] In certain embodiments, the oral care composition includes a preservative. A
preservative can be added in amounts from about 0.001 wt % to about 5 wt %, preferably from
about 0.01 wt % to about 1 wt % of the encapsulate. Non-limiting examples of preservatives
include sodium benzoate and potassium sorbate.
[0048] In various dentifrice embodiments, comprising a visually clear carrier, the composition
comprises at least one polishing agent. Polishing agents among those useful herein include
collodial silica, such as, for example, Zeodent™ 115 (Huber Corporation), and alkali metal
aluminosilicate complexes (i.e., a silica comprising alumina). In some configurations, a
polishing agent can have a refractive index close to that of a gelling agent combined with water
and/or humectant.
[0049] In certain embodiments, a composition can comprise, in addition to encapsulates as
described herein, two or more carriers, each of which contributes a phase to the composition.
Such a composition can be stable to color bleeding.
[0050] The compositions of the present invention are preferably stable under normal conditions
of storage. As referred to herein, “stable” refers to the lack of significant adverse effect on one,
and preferably all, compositional attributes such as appearance, flavor, rheology, and chemical
composition of the composition. Preferably, stability in the present compositions includes the
compositional and physical stability of encapsulate in the composition. In various embodiments
a composition comprising an encapsulate is stable upon storage at ambient temperature for at
least about two years. It is understood, however, that in some embodiments, an otherwise stable
encapsulate can disintegrate during use (as discussed above), for example, during toothbrushing

using a dentifrice composition.
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1.500 Sodi um CMC 2000S 0. 650 Sodi um Saccharin 0.350 Zeodent 105 silica
10. 000 Zeodent 114 silica 10.000 Zeodent 165 silica 2.750 Red No. 33, 1%
Sol uti on WO 2011/162755 PCT/US2010/039673

[0051] The embodiments also provide processes for making compositions comprising lactose
matrix encapsulates entrained in a carrier. In various embodiments, a plurality of encapsulates
are combined with a carrier. In some configurations, a carrier and a plurality of encapsulates can
be mixed. In some configurations, the mixing can comprise slow stirring. In one preferred
embodiment, the process for making the composition including a carrier having distributed
therein a plurality of lactose matrix encapsulates includes:
(a) providing the carrier;
(b) adding encapsulates containing at least one oral care and/or personal care ingredient to
the carrier to form a mixture; and
(©) homogenizing the mixture.
[0052] The term “homogenizing” as used herein refers to the admixture of the encapsulates and
the carrier so as to attain a substantially homogeneous distribution of encapsulates in the carrier.
It should be noted, however, that the resulting composition still retains two-phase composition
characteristics. Homogenizing may be accomplished using any of a variety of conventional
homegenizers.
[0053] In another method, the encapsulate is added to a component of the carrier (e.g., to a
humectant for a dentifrice). The remainder of the carrier then may be made, and the mixture of
encapsulate then added to the carrier.
[0054] In various embodiments, the present invention provides methods for administering a
functional material to a human or animal subject in need thereof, comprising topically applying
to said subject a composition comprising a lactose matrix encapsulate entrained in a carrier,
wherein the encapsulate includes at least one oral care and/or personal care ingredient, preferably
an active ingredient. As referred to herein, “administering” refers to any method by which a
composition is applied on or administered to the subject. In various embodiments, the
administration is topical, wherein the composition is applied to an external surface of the subject,
such as to a surface of the oral cavity (e.g., teeth, gingival, and tongue). The specific route and
method of administration will depend, of course, on the intended use of the composition.
[0055] In one embodiment, the method additionally comprises disrupting the encapsulate after
topically applying the encapsulate. Such disruption may be accomplished by any of a variety of
methods, including chemical and/or mechanical means. Chemical means include degradation of

the encapsulate by contact with water or a material present at the site of administration (e.g.,
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0.110 Blue Color Solution 0.160 Flavor 1.400 Sodi um Lauryl Sulfate 1.500
Betaine 1.250 Exanple 2 [00601 This exanple illustrates the effectiveness
of a typiWaI20F146ATFPat i on according to an enbodi nent of PRE/USAIEMBIGH i n
controlling volatile sul fur conpounds as conpared to commercial products.
Zinc salts have been widely used in oral conpositions for oral mal odor
control. Mouth odor is believed to be caused by the netabolic pat hways of
bact egdlida iimait fval erahpraiitny). PHgsiedlinheans iicfude agoatpou pdsdia/SEY sbear Horges

hydr ogen sul fide _and t hyl.ner capt an, make 85% of bad b h. .Zi
citr aﬁ@dwegrhkapsaeptwpgﬁpﬂysagﬁ CRAEBIG ﬁhﬁcjomaglﬁ%fe gbﬂfﬁ}?& whige- ﬁ%@%ﬁgﬂ%hgﬁd t he

convesgi@icLippHoftion).nt © mal odorous conpounds and vol atile sul fides.

[0056] In various embodiments, the present invention provides methods for the treatment of an
oral care condition. As referred to herein, an “oral care condition” is any disorder or condition
which can be prevented or treated by administration of a composition to the oral cavity,
including disorders or conditions of the teeth, oral mucosa, gingiva and tongue. Such conditions
include caries, gingivitis, periodontitis, and cosmetic conditions such as yellowing and malodour.
[0057] The embodiments described herein can be further understood by reference to the

following non-limiting examples.
SPECIFIC EMBODIMENTS OF THE INVENTION

Encapsulate Composition

[0058] This example illustrates an encapsulate according to an embodiment of the invention.

Material Weight %
Lactose Monohydrate 50-75
Microcrystalline Cellulose 25-40
Zinc Citrate Trihydrate 0.1-50
Titanium Dioxide 0.1-2
Pharmacoat 606 hydroxypropyl methyl cellulose | 0.1-1
Menthyl Lactate/Menthol 1-10

Example 1

[0059] This example illustrates a typical formulation according to an embodiment of the

invention.
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[00611 An in-vitro study was conducted to neasure the reduction of VSC
Four formul ations were used in the study. The positive control was a

conmer ci aWbyonviapisabl e 0. 5% zinc strip formul ati on sol d Pamaseoi0sd6nR e
MaxFreshe N ght. The negative control was a MaxFresht N ght fornulation
nmout hwash encapsul ates replacing the zinc strip. Two prototype fornul ations
using | actose encapsul ates were made by replacing the zinc strip in the

MaxFreshO N ghtle 1oFothalation with ZidcaCiaae id ¢aptist MAasixdon@psslaig an active
i ngredient. One prototype formul ation conprised zinc oxide|actose

At S

encapsul ates and "the otherlngwﬂumWDe f or mul tlon%&ﬂﬁw¢sed inc citrate

| act ose encapsul jabesnizedMWa2&411/ 162755PCT/ US2010/ 039843 [ 0062] The results
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18. 33% VSC r educf control produc 26.13% VSC reduction
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t he MaxFresh N ghgodi@h@Ne 20006 zi nc strip. The Max&sesh(r)| Ni ght foinula

wWth zinc strip n§§u§ggﬁgﬁﬁhhlcacy cllnlcally Exqppgﬁ 3 ‘I0064] The two

prot ot ype fornulﬁ§ﬁ% H@ ﬁﬁmlﬂ EXdele 2 Were evqbQ@bea for zinc _
astringency ver si L“c Al Allco”\., N-ght—pr-oguct CaliLgi g i nc strips.

Based on eval uati ; capsul ate

foi mul as had an dﬁéﬂ@ﬂﬂﬁ5mﬁﬂ@venent on taste| versus’¥he current MaxFresh(r)
Ni ght formul a witRedzNoc33sti¢4d pauti@ne hypot hesjs is Q.hHi the | nproved taste
is due to the rengyalCoffr Jolbtonst ri ps. As previ ouslyel scussed, zinc salts
have been wel | usgd, N dentistry for control|ing bagypreath, However, the
downsi de of haV|r§@f|ui1|uu ! orat—conpositions 3 he—astringent taste.
The mouth feel ils Ayl Sy YHAE o kering—and—the—PRE—is—al so associ at ed
with a sour or bu?@taﬂfletaqtp This flavor test has Shdn tha | act ose
encapsul at es contai ni ng zi nc conpounds inprove the taste of conpositions
conprﬁsin& élnC conpounds. [0065] The exanpl es and ot her enbodi nents

descr ein are exenplary and not intended to be Iiniting in

descri bin he ful]l scope of c ositions and ds of t i nvention.
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conpr Icgr{trog.: Mouth odor is believed to be caused by the metabolic pathways of bacteria in the oral

=

cavity. Volatile sulfur compounds (VSC) such as hydrogen sulfide and methylmercaptan, make
up 85% of bad breath. Zinc citrate fights bad breath by inhibiting the metabolism of bacteria and
the conversion of VSCs into malodorous compounds and volatile sulfides.

[0061] An in-vitro study was conducted to measure the reduction of VSC. Four formulations
were used in the study. The positive control was a commercially available 0.5% zinc strip
formulation sold under the name MaxFresh® Night. The negative control was a MaxFresh®
Night formulation mouthwash encapsulates replacing the zinc strip. Two prototype formulations
using lactose encapsulates were made by replacing the zinc strip in the MaxFresh® Night
formulation with lactose encapsulates comprising an active ingredient. One prototype
formulation comprised zinc oxide lactose encapsulates and the other prototype formulation

comprised zinc citrate lactose encapsulates.
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at | east one oral care and/or personal care ingredient encapsulated in a
matrix conprising: a | actose nonohydrate; and a mcrocrystalline cellulose.
2. The erWap8WR®BSof claim 1, wherein the encapsul ate PGT{UI008MPF i ses a
coloring agent. 3. The encapsul ate of claim 2, wherein the col oring agent
conprises at |east one coloring agent chosen fromtitani um di oxi de, a dye,
a pignent, a colorant, or an opacifying agent. 4. The encapsul ate of any
pr ecepliong] Thaiesultsdfaheimvitrhatuay weeast fodlogrsothahegaive cantddlgropeedamal care

i ngredi ent conprij t | t i di,ent f 1 0of . zi i te,
1 ann b g Feictet (93 R icamarh RARGE 420Gt v SCari oA ge pyide ' ©
encapgifat &c%{asﬂeﬁX Rgftgtﬁﬁg Fdhubhidh g}l‘odﬂe&f £ ﬁt@/‘hg Sb%ﬁ&t%@n,rﬂhﬁqmﬂﬁékﬁates

present 1n an anou 50% to 75% by wei ght. 6. e encapsul ate of claim
1, whekeseaetdapsulite pagotype firniutatioo prdducod @25 4 2pr €8€meductiomn amount of 25%to

40% b ight. 7. The encapsul.ate. of cl ai wherein.the titani um.di oxi de
is pr ég)\ggl %{;ﬁp@}ptmﬁﬁpﬂ&‘ﬁ%} 4195 i /%I‘S@%%égﬂﬁeﬁgg?e#ﬂgmgﬂg 5%%?3? 'eV8f any
pr ecedi g GhaMxFHRRH SN Bh BEmath WiPShe §AB. ThaMEFFE&h@N AT fopALBRONM zigar e
ingredient Iis present in an anount of 0.1%to 50% by weight. 9. The

encapstupadie stefwnaefficyetdiotialy cl ai m wherein the encapsul ate has a size of
0.5 Mmto 5 mmin dianeter. 10. The encapsul ate of any preceding claim
wherein the encapsul ate contains a conbination of |actose nonohydrate and
m crogkyapRalll i ne cel lul ose such that when used in an oral care conposition
the encapsulate is capable of dissolving in the oral cavity during the use

2];_ t 2?000%%]321:3 ﬁ%ﬁﬁg%e?f;o?}lﬁﬂs HEscHBLERSE& Rl D UeRABNhtdTol NRc Nidhgdndyi LY.
: g the encapsul ate conposition of any preceding
cl ai nvasek the daxFireah® Night product containing zinc strips. Based on evaluation by trained
sensory experts, the zinc encapsulate formulas had an overall improvement on taste versus the
current MaxFresh® Night formula with zinc strips. One hypothesis is that the improved taste is
due to the removal of film strips. As previously discussed, zinc salts have been well used in
dentistry for controlling bad breath. However, the downside of having zinc ions in oral
compositions is the astringent taste. The mouth feel is described as puckering, and the zinc is
also associated with a sour or bitter taste. This flavor test has shown that lactose encapsulates
containing zinc compounds improve the taste of compositions comprising zinc compounds.
[0065] The examples and other embodiments described herein are exemplary and not intended to
be limiting in describing the full scope of compositions and methods of this invention.
Equivalent changes, modifications and variations of specific embodiments, materials,

compositions and methods may be made within the scope of the present invention, with

substantially similar results.
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WO 2011/ 162755PCT/ US2010/ 039673 12. The conposition of claim1l, where in
the carrier is an orally acceptable carrier, and the conposition is an oral
care conp¥9i201161¢27583. The conposition of claim 11 or 12PCRABSREOMQ3I6AE
encapsul ate is present in an amount of 0.1%to 20% by weight. 14. A nethod
of providing oral health benefits to an oral surface conprising contacting
t he encapsul ate conposition according to any of clains 1-10 or the
conposition of clains 11-13 with t&AIMS$S surface. 15. The nmethod of claim
14, further conprising disrupting the encapsul ates after the topical

appl i Al diaf:
1. An encapsulate composition comprising:
at least one oral care and/or personal care ingredient encapsulated in a matrix comprising:
a lactose monohydrate; and

a microcrystalline cellulose.
2. The encapsulate of claim 1, wherein the encapsulate further comprises a coloring agent.

3. The encapsulate of claim 2, wherein the coloring agent comprises at least one coloring

agent chosen from titanium dioxide, a dye, a pigment, a colorant, or an opacifying agent.

4. The encapsulate of any preceding claim, wherein the at least one oral care and/or
personal care ingredient comprises at least one ingredient chosen from of zinc citrate,

stannous fluoride, cetylpyridinium chloride, and L-arginine.

5. The encapsulate of any preceding claim, wherein the lactose monohydrate is present in an

amount of 50% to 75% by weight.

6. The encapsulate of claim 1, wherein the microcrystalline cellulose is present in an

amount of 25% to 40% by weight.

7. The encapsulate of claim 3, wherein the titanium dioxide is present in an amount of 0.1%
to 2% by weight.
8. The encapsulate of any preceding claim, wherein the at least one oral care and/or

personal care ingredient is present in an amount of 0.1% to 50% by weight.

9. The encapsulate of any preceding claim, wherein the encapsulate has a size of 0.5 mm to

5 mm in diameter.

10.  The encapsulate of any preceding claim, wherein the encapsulate contains a combination
of lactose monohydrate and microcrystalline cellulose such that when used in an oral care
composition, the encapsulate is capable of dissolving in the oral cavity during the use of

the oral care composition to release an ingredient to the oral cavity.

11. A composition comprising the encapsulate composition of any preceding claim and a

carrier.
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12.

13.

14.

15.

WO 2011/162755 PCT/US2010/039673

The composition of claim 11, where in the carrier is an orally acceptable carrier, and the

composition is an oral care composition.

The composition of claim 11 or 12, wherein the encapsulate is present in an amount of

0.1% to 20% by weight.

A method of providing oral health benefits to an oral surface comprising contacting the
encapsulate composition according to any of claims 1-10 or the composition of claims

11-13 with the oral surface.

The method of claim 14, further comprising disrupting the encapsulates after the topical

application.
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