TI TLE OF THE | NVENTI ON | MPERVEABLE CAPSULES BACKGROUND

OF THE | NVENTI ON [ 0001] Encapsul ation technology is
war@siiyreused i n a nunber of application areas.PEDDS2008/061927
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released.

[0004] Because many applications depend on slowing, hindering, or inhibiting premature
release of active ingredients, it would be desirable to provide capsules, capsules, and
processes for making them that would result in less permeable (more impermeable) capsule

walls.

BRIEF SUMMARY OF THE INVENTION
[0005] A capsule comprising a core and a shell surrounding and enclosing the core, the
shell comprising

a) at least one first polymer having a first water solubility parameter. and



BRI EF SUMVARY OF THE | NVENTI ON [ 0005] A capsul e
conprising a core and a shell surroundi ng and
wepwBosiony the core, the shell conprising a) aerCl/EBsx08/061927
one first polymer having a first water solubility
par amet er andb) at | east one second pol yner having a
b)  watlesst seg seiepnd polymar kavingess wiegsrdubitityararanpeierf highar theatthe first
soI arangt er, wherein at | east one of i) at
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its for the Hi|debrand sol ubilit : :
crossl mq(ed and/or the at least one secongj polymer %s pres>(/ant in an amount that is less than the

thera

at least one first polymer. The shell can be continuous or discontinuous.

[0009] In various aspects, the solubility parameter is given by Hildebrand units, or
8/MPa'?. As is well known, these indicate the SI units for the Hildebrand solubility
parameter. In various embodiments, the solubility parameter of the second polymer 1s at least
0.5 Hildebrand units greater than that of the at least one first polymer. In other embodiments,
the solubility parameter of the second polymer is at least 1 Hildebrand unit greater than that
of the at least one first polymer.

[0010] In various embodiments, the at least one second polymer, which is more swellable
than the at least one first polymer, is present in a minor amount in the capsules. That is, on
the basis of the total weight of the polymers in the capsules, the second polymer is less than

50% of the total weight. In various embodiments, the second polymer makes up about 0.01%

(R



paraneter. |In various enbodi nents, the solubility
paraneter of the second polyner is at least 0.5

woRdodegmoand units greater than that of the at PEEES20081¢61927
first polyner. In other enbodinments, the solubility

paraneter of the second polynmer is at |least 1
to leswardmaabeuuhtq abgrlb’ﬂi"/efﬂbphh tordbaut i tdbeutt to abayt 2Q%eor about
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the toﬁah@n(&l‘nt béﬁst alﬁﬂe:ciﬁmd §d1ymeﬂ Mﬂlﬁf caplsﬁleﬂ Rttt tHerfirgt did Redond
anount in the capsules. on the basis of the

polymetsiass betaifepd 18fhe thell p*@qllyﬁrewgethfﬁ thgecenhpelywst istfpend in the core.
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an oraplg layeeprabkndmidie et hod i nvol ves forn1ng the capsul e
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onpl'ex coacervation, and/or by enul sion techni ques.
shell. [E@J@B]eaﬁwn@ agrload @ohmﬁs igaddaesntdp or aithin the shéletictieso that it

can a(ﬁig%ttglor Fl%tlgr?glg %@tﬁtﬂhéf ﬁleil%tr%gtmeep t/@s tlhg shezillrlrs 'eg%osgé{ B \%Egr the at

least dmrst:cajnﬂ pblenet apK ubmgetb malrthe mabzisy oﬂ@ﬂﬁpb@lbhﬁr sy dbs@b. the
[0014] In various enbodi ments, the nethods prOV|de fo
enteripg waleh hERRERPSP TR IR AGHIT n% sypllipg golyass il higrate and swell,

whlch%éidc'eé ih@gne%n Ffi%% 1%’&*‘5#@11 Yafid Aesrthité\@gin f‘QosB{st Svatd1afd

he polymers that formthe shell east one
sW ellss ﬁmomdmpfrﬂe)ﬂpme in $headie cabtdetwases. Wistahiesultt the tetalus pathway
ture. at it can adhere.to _or _entangle with
from PR ofsiRe mHocipupiery SERE ShBrR S EERhERH st filupen the
core a'hb eheutdi RASHth O B s8R BRESIn AAh¥RBREt WUk by GARREI Rh MW NiADSY the
| east one first polynmer and absorg the entering

secondmplevmer LtJrlﬁ)frﬂtﬁ’a(tfs‘mtﬁf m@kltl& ds way elong theatougus| naghyyayohipribe core,
and 11%‘4\’!/ ge !EX g’lt?h? acq ﬁl Fna%%% zﬁldalf§1 Sihk I?% E%t%v\g télrrough

ce I n
the wﬂl’l@B thyvedthide of ﬂne cmﬂb e dpaased. I”Mﬁdisscﬁbehl y,\mib s observed in

the fogrg c(:)rfg ?1%3% d'cb:\lsaygd ro?g)%tlelgdedtrlgl%asteoorttt}lljeogc%vg ?ntaltqevl\r? Y from the capsule.
[0015] As noted, the at least one second polymer (more highly swellable) can be
incorporated into capsules as a component of the core constituents. As the shell swells and
water leaks into the capsules, the at least one second polymer molecule in the core is attracted
to the entering water. The water causes the polymer to swell and to adhere to the inner

surface of the shell. In another embodiment, the at least one second polymer is a part of the

shell polymer mixture at a certain level, preferably at a minor level compared to the at least



frommaterials crossing the boundary increases
significantly. Because the path between the core and
W@ b@soutesd de of the capsul e becones nore tortuRCBEURN08/061927
virtue of the swelling of the second polyner, the rate
of water making its way al ong the tortuous pathway
one firshpolymee Tlogr & leaamnel jekend podyrmérecan bt eh)zmcealortmnxed or entangled

win RS MBI it BPRRL 5 SO R o,

polyntte eare@es&fémléd@g/rmnﬂéu with |a)é1detchhlﬁ thft em%ﬁg gRbswaliddiehavior.
formof a slower, delaye or extended rel ease of the
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(0016 @%ﬁtcagég €hg BRAR gree%aycm th%qﬁél?wgﬂg\m%e&\@ge aep'r&;m of the
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S’gmfjk?&'i‘éflh@d ot iR a4 eopieo s heen aedlon | G without
ahanﬁgh@gﬁ&ﬁ@gﬁﬁ%ﬁ&naghe wat er causes the polynmer to swell

and to adhere to the inner surface of the shell. In
[0017dnot Ihélne @n’mmi@lmnmtiescnhed hereineths tseoomd pobwomdalpotaliee the ‘greater

'n
swellfgbBiiime i dPugiiese B3 R ar SVl RIS oy b P e eay: one
first poB@sdr OAGmédsti@to RN iRty il RRitelis the aslubPitepHe®eRe As developed

pol ymer can be physically m xed or entangled with the
belo“s Hisi spluglity é@@tﬂegfﬁ acalgsrage sqﬁ opyerilias, the ploggs ginedymer is to the
solubﬁli&)ﬁlg Flt of d’l@ g?l%rg lw%?%hthg %g)lréﬁet viiﬂ s%iﬂrﬁﬁ{ teg iﬁ\lag?% ts»svellmg
often feady tosh\fsblultmg; th @I{‘ﬁmnmhls e ankheronp ecdvad peB/midi rcﬁmﬂehpxbhtded in
t he nmer. side chain swel|s an

| e s hel |
crossIgsd forth (0 kg o fql%e&élégse t éafh%ﬁﬁ‘?qoéén%@@ Yhbility
paranfeft® 0§ﬂ1%|a|t 1e\ﬁ?t|&ne\éé<!dnd %%F}frr?éﬁsecl@s%r t t!h%%Hlla}ne@Jr of B solvent water
swel I ing polyner. The tortuous pathway for materials
than the gdehihiy uaraendwmfdlaﬂ gt hmst dnd first palyeesisg msfal mmmhl;matm water

has abd)up the Y S‘%est s%gw ka %g{el err] ?%gsr Ys;ezlltlt q%%ll} S rleﬁ gﬁ% JIEN ge]atw ely
high He@ﬂdﬂ]apd)rﬂzahbﬁ QMinWﬁxﬁvﬁﬁﬁ@ Einb&ﬁnﬁﬁfseth@,sohbﬂltﬁﬁzﬁéhﬂgter of
mer (also called the "greater swellin

the afj I%a%WrSS%Ctném%wrw%@%@% Aebang  1iahers tgﬁt"é ﬁhetah kgast one
st sy, 38180 LB TR, BLTPRRN Bl sty
parancbmrdiah@dgﬂwltm thathed tisodtudzist orteyfinsapdyrete s desat erstha patubility

sgt gﬁ}SO that the closer a polyner is to the
paramefr of thesplyepiavdithot or of the sol vent water, the nore it

[0018M | | TigvwRldast dhe\&@é&fd po%éi‘rsw%l’l@{d d g@a@f 6Bl 8 AtlScata@ by its
di ssol uti on; Erevent this, the at | east one second
1

highepslasaeto veeder) b(éulpl upatedeten karsonyanideel this mmneciykfeé foe ir¢ferred
to as ‘tijéﬁgp sweﬁfh% \é{/é}gth ualelFtlyf #gxar I fhe S0 urlrjtﬁg nglga?%iéds Isa predlctor of

ubi 17 ar ane eas

the expéilt y)ﬂ&[uﬂlﬂﬁ'uﬁrh otevellifg, hbeitParameisalorailly fseset VieR holymers that
wat er than the solublllt Paraneter of the at | east
swell i grepies extep by pitug of a %uba ity Parmee| closgie that ofpater alspasvell at

a fast@ORML ¢ ;J?@vlﬁl &Q%g@%ng&ge's’ REdchib¥d R&&iﬂmﬂ er of any solvent,

whi ch ate ts relative
Hildebrand Solubility Parameter

[0019] The Hildebrand solubility parameter is a numerical value that indicates the
relative solvency behavior of a specific solvent. It is derived from the cohesive energy
density of the solvent, which is in turn derived from the heat of vaporization. The cohesive

energy density SI is derived from



hi gh heat of vaporization. Accordingly in various

enbodi nents, the solubility paraneter of the at |east
wor@sgemsond pol yner is characterized as bei ng Peii/gkawns/061927

than that of the at |east one first polyner. The at

| east one second polynmer thus swells nore because its

solubility paranmeter, being\fhi-gR€r than that of the at

| east one first polymer,”i's cjoser to the solubility (1)

paraneter of the solvent water” [0018] The at | east

wheredil € isSa eyt @@FWS@MW £ thO@héht 9F ealoriza®ott RNk t1RSgas constant; T
i ndi cat ed (%%lts hi gher (closer to water SO|ubI?It

is the peampgrtuis; and=n IcHamakrepesne. tThesHMfszeé\dt lyfpiliy P@@meter is
r ugh strictly
taken aﬂh% ﬁ&ge%cﬁ)t i) ec%ﬁ ?\{e e%‘é%)) deﬂ% 2?0\6:881 g)r odi ctor of
the extent or eqU|I|br|un1o not its rate.
It is normally obserwﬁdvﬁhaf }g that swell to a (2)
greater extent by virtue of|a $glubjlity paraneter
close to that of water also swell at a faster rate, to
[0020 ovTlemh shikighrantsigens beesadoplrddonibe splubiliey pateetnanits. As an
1llustr§9 (gn q’aklgrlyﬁhg%ég%ga 1%81%19 a?rggre?t;lg(fre?esﬁliﬁalggiiez)gelxrfd&gre{rﬁé{er The
Hlldebﬁh@bmﬁ@e&@ls@{?&ﬁnb@h@ﬂ d@h f@inid: BREGUAIGneAavend unitd (SI units).
erived fromthe cohesive energy density of the
The Séanxvémhe Hikiebuangt parapeten ingiyiet 43 8MPRr om t he heat of
vapori zation. The coheS|V@]§€§rgy density Sl is
derived fromAH - RT C = wherein c is cohesive
ener gy derhﬁ]dbbr,ancﬂ)ﬂolubiltm@altaeatemcbf Sedgpoed Sdtvéon; R i s
t he gas const art—F+s—thetemperature—and Vn, is the
mol ar vol ume. [The HPPRERY and QHIHﬁﬂghty Bar ameter is
taken as the sigiBe@anthot of the colfedive |energy
density accor diBgytasease - RT ¢ =Vcl82 (2) |V [0020] The
term' hil debrfaficgdnehas been adoptEd7 f or |t he
sol ubi lity parfap@yedlcabdlts. A$ an idiustrlati on, Table
1 shows sever Ik@anyygegﬁbp n order ;y7| ncrjeasi ng
Hi | debr and parBaRL The Hitgebr pargneter is
given in a ValWW iﬁﬁU|ulng to blzgﬁélu fint er nat i onal
units (Sl uni t'si——Fhe—S—unit+of—+Hwe—Hitdebr and
paraneter is glven as d/MPa 12. Table 1 Hi | debrand

[0021F0! UR{lddblahdRRArANRER TS OholabeGhed deRkMARE Sxperimentally by

observing the degree of swelling of the polymer in a “spectrum” of liquids having a range of

Hildebrand parameters. For example, a slightly crosslinked polymer is exposed to a series of
liquids. The polymer is swollen but does not dissolve because of the crosslinks. The extent
of swelling is plotted against the Hildebrand parameters of the liquids. Experimentally, some
scatter is observed in the data, but the general trend is usually clear and an appropriate single
value or range of Hildeband values can be obtained from the position of the maximum of the
curve of swelling versus solvent. In this way, Hildebrand solubility parameters for a wide
range of polymers have been reported in the literature. Such polymers include polyacrylates,
polyamides, polyesters, polyethers (including polyethylene oxide and polypropylene oxide),
ethylene propylene copolymers and terpolymers. polyisobutylene, polypropylene, silicones,
polystyrene, polyvinyl acetate, and polyvinylpyrrolidone. The swelling method and other
methods of determining solubility parameters for polymers is given in Chapter 14 of the

Handbook of Solubility Parameters and Other Cohesion Parameters by Allan Barton, CRC



[0021 j Hil debrand paraneters for a polyner can be
determ ned experinentally by observing the degree of
weneBlaTegY of the polymer in a "spectruni of | iPCi/ts2008/061927
havi ng a range of Hil debrand paraneters. For exanpl e,
a slightly crosslinked polyner is exposed to a series
Press G991} apdli rdferentirecifeditherem, ihe felhdistlesurbue! wloels amcoticorporated by

di ss ecause of t. ros The. ext ent pf
referepgte @F%@Ofgg’arﬁl DPYEGVY %tSt %‘? éﬂ alltiong eﬁsé?raf)?éte’éﬁple’
using @e $yB91 MoRidids MJa¥ReS PrRinab ( Msail 18 Brof L BE PR Adsciates) to

observed in the data, but the general trend is usually

calculgteddildchrand selubibipy pasRMEicE usinggl Srughirgssbase moglyOther discussion
of Hll{i%ﬂt%@%ﬂ%llﬁ g#il%?rh a4 143&09 E%@fo‘? %?fiu%élg N hﬁng %Isélt (/I?g lggtent No.

e curve o VErsus sol

6,036/964t BbecimByat chiuhdssraddd, sel dmlldsuteyom@m a{TBt}ﬁf@yflmfoqa)rated by
wi de range of polynmers have been reported in the
referen¢g er at ure. Such pol yners incl ude pol yacryl at es,

pol yam des, pol yesters, polyethers (including
Sﬁ@_ﬁﬁiéehﬁ¥£%ne oxi de and polypropylene oxi de), ethyl ene
[0022@ ro pi’ﬂeesﬂgl 6PR2 'cX#?El%feSco%E‘cﬁ'nst i rlef% S%/r{éq{lét e}m‘i’%{w%@ tﬁé’(k’rﬂﬁﬁéﬁoﬁ?% a

ene cones
structartabpcﬂjnaer ane cppduyasi fnythmuonm[n zdofaet orﬁm;mdlqu thaetelbithits

t her net hods of deter soI bility paraneter
greatqfawe BE JpteT fhan ghaad feastor g&@? P VTR B Fo fhe

greate?@lvle‘l‘ﬁh it WadBRls e%ie% a@'ﬁ%@ep%lu@f‘@é '}Hmeﬁﬁhég@hﬁh% by
| an Barton, ress and references cited

parantemr &1 yariouk §pfequsj thd imgeé g;glulvle at lefistwhé sdvond golymer has a solubility
ra r ef ren S -NOW
paramep gtbfzae& ﬁ g hﬁéﬁ%rag o tha f %tﬁtge %t\gg gas g Pne 1rs polymer. In

other edeSﬂHn%nts Uuse Rpré ﬁkeelﬁbtbydt lé’@i ﬁﬁ:@b&fndl\&(ﬂﬁhérﬂﬁs E’@@]@bﬁﬂﬂ? 6
(avail able from Tri pos Associates) to cal cul ate

paramgfer @b plrlggsy | éldﬂ%l%wd gr;?atsrafrhawﬁtaé?%tha 3t kst ens fiFs polymss
[00232 as eyanfel tmgQJxla 82‘ gHw&ﬂhgmfﬂé ge(ri@ep Rd atslgligt’ Qh% hitsy

arameters 15 or exa In en n et
polyn(eldnﬁludl@qmb/rhztctlkskamd(ip(ﬁl@@ly@(ﬁm) acgh peb«le&hb-ycoa;i yobk aods 5
t he sclosure ch ereb orated
polyeBolEpes dbBI ORGPy SR AR pOBES e KBRS
gelatih 1A GARSHA e C ANt At RGe ﬂ{atérﬁﬂ’ssﬁav@ 'Pﬁldfebﬂaﬁ& sAAbiYiBpardi@brs that are
functions as a structural pol ymer. The capsul'es

reporfed i the litasgintcadnsanbe hesgssed opiag sepameenpdinyaieads deseribed herein,
[0024iXhI ‘?01% ﬁfn%ne aéx%mrp%\’é'eof s{veﬁ’ablp m%brglrs éﬁé? %Q}ytslgleve%ts tﬂe a%?etast one

I'n"various

second \pe] e @dﬁe\/@tﬁthﬂ@e@kﬁe@p@l@@br@l& i&:l(ﬂll;@f}&/ﬁnﬂ@ﬁlﬁld@lﬁe
t he H|Idebrand solubility parameter. In various
polyvipghaleolol. ralxe!Hensamuts) b BnghmethRihesrre- @@E@%I%BY%}W@PIC acid,

and le?éac@ha%Qlle bEJ(drﬁ%teng; tﬁ?ﬁ&l%ac@lflarﬁfes LRARTE fgngarQlB ikdg ﬁ@ds

eater t an t e at least one first poly
carbokymdhlvﬂem lelobg diydenysropylnethyd celldogel halybeyetiyl Icelaéwseostach, and
them%econd pol ymer has a solubility paranmeter of at |east
“hil debrand greater than that of the at |east one

(00251 I SThdRll84ESne first polymer can be selected from the possibilities for the at least
one second polymer and vice versa as long as the selection for the at least one second
polymer has the higher degree of swelling in water.

[0026] As the at least one second polymer in the capsules absorbs water and swell to a
greater degree than the at least one first polymer, in various embodiments, they function as a
kind of “bandage” to in effect seal the wall material off from passage of water through the

wall from the outside to the core or active materials from the core to the outside. As noted

6



[0023] Non-limting exanples of polyners that may
serve as the at least one first polyner include
w@ologhswste c aci d, pol ygl ycolic acid, PCT/US2008/061927
pol yl acti c-co-glycolic acid, polycaprolactone,
pol yphosphoest er, pol yvinyl acetate, polystyrene,
aboveptbley @nrm:tigs ayd handagebnnbsorbingwratgn amdasvaddiing, tidrebyodectdagisg the

d il ha
mean SR SB T R THe6° b B e b RO TR iy or
materiéifﬁsl d¥essAXARE boridhal of TR ftRdsvaliescri bed herein. [0024]

Non-limting exanples of swellable materials that may

[0027§ er vig vagousfanbpdimenis thesreordrdaepisicyanslinked sp te even though it
swellsp\glty %@YF efp %ﬁentgﬂér?’ BE Ve ]iis(f ﬁg hﬁs’t Ipolymer, it will not dissolve in
po al cohol’,

Vi ny yvi ny
waterp & yzgkme e&hMllnEntspmoyﬂinhyig iedriiyd omtuye:fommmsahleheans mcluding

G O SoL s L S S T

crosslﬁﬁﬁr@oﬁsy{l@cttmlbeﬁl%lﬁ 19@1@1& QMQE&P&YM QDMW%M her means. Chemical
Iul’ose, hydroxyethyl cellul ose, starch, and the

crossllmkkrg is E:@@ESPLIW@DSIhg@Etp@merS ito e Cpczslslyui@mg cmmpdselon or

selected from.th ities f
moleg e B Sfarlaen b e Npe S R ot GaSivre B hotihah,
groupfs Of tieR1@herl GRSluQnLe, POBATSS mlﬂgwdr&@s firlt€lofd] @RRIPs can be

degree of swelling in water. [0026] the at |east
CfOSS]éiH‘éd S sl inkaI84a8RPasTions, éoréap@ﬁlae%urab%rfﬁwdwaquﬁacawa groups
I

such %\g]@%’ﬂ%&l?, aff(ri]& g?st g{leé}%g n§2 rrént s&ct}grl}]%és ff%?%kaxgﬂg agsﬁtﬁlsaidehyde
cm1bkhnﬁi@ﬁmﬁbﬁhdhgﬂ%oﬂmpwynwffect seal the wall materi al

of f from passage of water through the wall fromthe
Capsief Si de to the core or active materials fromthe core

to the outside. t edabove, they function as

0028 an fapsulsy cBEBIS th@%%%} segorfl RBDES t5pd tq %P@memeable to

waterd A, %sﬁilﬂ" gnéaﬁﬁllgf@@ Ret{VeGRatSRAS frelnfbrk Qt%bl%hﬁ Ll!]UéU@L len\%%qments
I ncreasing t 'ength of the tortuous pat

becaurathepusshge e watsi thepughehbwaltdainhiofeditydhe h@lsmcwatf the second

« ri ous,enbo , t.he secaon r.is
T M e ST R et A R R
compb§itidn, WA the@xti @inatchiaR atdRlcated RaBh pRIMEhdet h8fiod compared to

olymer, it will not dissolve in water. |In various
caps ﬁgﬁpg\/en@p@@ $NGaRki he gxderd of f}]eé@lwgql obgrolonged release of the
actlve% %%ll‘es GRBs orlnt feH %} %%Bla&rd tﬁ& hg’tﬂr Cz[n(asiévél QHhQ 9t least
Cros S n Cross

one sedimﬂ pdl@mec mss Icapsknlen @s b%eeb&bharem b&amsmvelm mmdedi edlease
i.rradi ati.on, ..and oth '

. Chemi cal .
compESiKRS ORIeITIRE P APFRUGTS G By OERHEL Y PHETBE fepyeationsl

capsll @ sh&@ingaQ8lli L Ok i rGORPBBALIVENWRR o B4l Rs kAL by the methods
contains a plurality of functional groups that are

descrr’o@ébtneve mus,rpomumwn@lmbswmpé)e orovtidasl fpofagiee pr infient release of
the a(élVﬁI i r@i O%'g Pﬁgg)a%(ilagg gtga%sﬁgsgée% Mbeg hl'lege(ilgltcglgge pI%v%e(H) for a
slowd& @R hidrd\ddMgyed reladef ItHeyacﬁﬁ/edW)Cdfp@myg& ddsedlsdd hegeif caUBSused in a
wide variety of applications. Non-limiting examples include oral care such as aqueous oral
care compositions, toothpaste and mouthwashes; personal care, such as antiperspirants and
deodorants; shampoo; conditioner; body washes; bar soaps: shave creams; cosmetics; lotions;
and home care such as hard surface cleaner, dishwashing liquids, light beauty liquids. auto
dish, laundry detergents, heavy duty detergents, and fabric softeners.

[0029] In these and other applications, a variety of active materials can be encapsulated to
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such as carboxyl s, al dehydes, nethylol groups, or
i socyanates. For exanple, glutaral dehyde can be used
W@ 200811¢%%9 i Nk the second pol yner. Capsul es [ O0RGI/US2008/061927
Capsul es containing the first and second pol yner tend
to be nore inperneable to water. As a result,
aid in doroaybasng ahechnamtsiticas.niipedinzlisg exampler o astiwdsliecliide flavors and
agu Vi ronnent s beca se th passa of
colordfl SRR GETIS 8T AT by AR st et ey gensitive
materﬁmfastdas esanslagple, BRAMERr SudhRtiv8RRtrRAR A4 Ebd MUSparakddnato

ext ended" or "del ayed" rel ease conposition,
capsuwﬁ BY 6pRventienah Bieive UREE dte fskandrsecand nohaeers dessribed herein. Non-

hmltng%&a%:g)?e%g)ﬁ gj?twqu %«9% é&gt)l((ie(a {f ﬁ%?c%keﬁ(zf tgg?%ysg%s (1)nrclude edible

oils, pyaracﬁﬁmmgse dilicetesa@Bepwoteitd) Reati, colisgdnr aneinhctibipsidrigslcan
tro led or requl ated by the nature and | evel of |
antlo)&l%tsap §ng gquvoﬂﬂgess BHHYOS’&' )ggeé}ts IaHtl-tl n&rgﬁtgw stggces, caries-
inhibif8S GlsRBCEshEFBiiRs, Ak irRes) BlahV&dets. eﬁ%&?\@%@eg ? %ﬁators,
conposi tions contal ning active I ngred ents can Be
sweeténsph @hmlmskgndqmnﬁums n Qlawrmw rnil padimesipsivde wimhmvﬁmigation
a.rela fas s ctives with o
essenfi S8t it G horkEb iRl BT Red g BT prgiLon.
campmweatrbﬁmaloﬂc a@c&mmﬁs (ﬁarahzhﬁolﬁn@am defht 610 rhrﬁeeﬂ &ilowRloil,
i nstant rel ease of the _active naterlals whil e the

peppenp i gikgese oibahwne el wadlroxbael. papenen bak oHearsktbgiikied
Addlt@%lsﬁ Izessqggg%fl&%)ggtﬁﬁ és%%l/ %%q:o[)ﬁrge&%%ggghlﬁé;&f&? rftYlg rcﬁouth

rern-can

throaty arnaedlycaaty. ap@i-iicatingexampsniadludd membolexaaplped, thinebl) dethyl
uch as aqueous oral care conpositions,

. oral .S
Sm“”&ﬁ%?ﬂ%&@ﬁ@eand mout hwashes; personal care, such as
[ooaognt | ORkSIR EARLiRing TRk £RQE N Aaists ShAIPPRNuIERAF ha08ber of
ody washes; bar soaps; shave creans; cosnetics;

physi¢abfirawsincludargisormmsc aels founh dispetsions, osh@wfr@@um e@&ﬁélcs and
lozengéss Ifr\é\;&é% et%gllrel agéjaf %Se %géﬂgtc&g%glf% lz!ltgéj e tooHH)&s £ 10 %()dth creams,
mﬂidﬁﬁ@@@@ﬁ&wu{@@ﬁ&kmln these and other appllcatlons a

variety of active materials can be encapsul ated toaid
MicrdeRcdp@ilaidnat i Nng t he conpositions. Non-limting exanples

of actives include flavors and col orants,
[00314nt | Ganswlenrantainpamesve magrals i thegpesrand fstandseepad polymers

[ I as,

proviif B %gg% I@Qgﬁga*yageng iy BRI RolBL AR 'Rt Al
incorpangte bpihrtiad Brit amt @com‘bpcﬂymsr d]@%cxﬂ:hbﬂ\lﬂfﬁm oRa&l examles coacervation

usi ng, t he flrsg and secol @)descrlbed hereln
can bRgarTiFd Pyt usige s ?Fﬁlqégo‘ﬁfp aiet 89 ‘i‘?Pg Hdl SRS eperpsiaden)ion
organwlﬁla%eﬁaﬁﬁoﬂ h@at&QH%Hl datadsialisied§RhBne 9'&}§athe?ﬁ{eacfof'é Haterial

s, l'icone oils, proteins, keratin, collagen,
is an @h@req malaﬂ regetidli Ao iHestisia oF an amanmmhdmﬂesardpcbrepmbess a polar core
nfla

s sl Bhat 80 oS R P8l Bn G B ot U T Ml disolvea
in the@DAYHREs mlian!, B wACingterial @SkRAYEthe VEBast Pht fie® yblahRf sbove

and may further contain the second polymer. Alternatively, the second polymer is provided

in the polar core. After heating to an elevated temperature and holding it for a suitable time,

for example one hour, the system is allowed to cool rapidly. Upon cooling the capsules form.

Carriers

[0032] In various embodiments, the capsules are formulated together with an acceptable



sweet eners, flavorings, and perfunes. Flavorings and
perfunmes include without limtation essential oils and
W@xaosa¢ts9 tinctures and bal sans, for exanpl e, PEHIUSM08/061927
seed oil, basil oil, canphor oil, citronella oil
eucal yptus oil, chanomle oil, mnt oil, linme oil,
carriecfogvevidé mepﬁB{[ﬁimllS ms¢ful imid Varisa/gxf app]jic;atiphs/ nmPepérding on the form of
vanil.l a ract.. ci nnamon and th
the coffieyiofifiy SdcBFibisSarRE e S i swvrel Hpahitfpe B g issgranle
solid &fméxefi g@ﬁma&g a@flin&BEmind pbRendBEbslymeR] 8@l so &f. nasal
Non- I|n1t|ng exanpl es include nentho
0033& uc a[W‘Eﬁ ¢l carggigp) the gempssitiaggar Ec@alchwonfanuart orally peesptable
came%gloagﬂglt gﬁgfl‘l‘é dc%ﬁ nﬁ%ng@n%’ gellegwr h%CIcé%%r‘l I%%! ?%‘ c%%p%ngxﬁgof the

individmd loted icogpodiga@san wiidisthe tasoks a&l fsmtlilSiled ras an ﬁdftﬁ)\ﬁ/lm@“edlent In
astilles, and Ioze n the oral ca area
vario Sﬁé%&@%qﬂtse&%ﬁl%é’m bR P n‘ifﬂé@ve CARBORGS: HhS prl corpRRsttipn
excep@ fR BRe idME chiRRId. Bebther WpbAQ e felhhd@s!t9Bomponents such as
M croencapsul ati on [ 0031] Capsul es contai ning active
inactivaingradaints, tarritisevahores, amditheiliket thatrade seomnolypokdgnyeed to persons

or iR A ATV AR AR oL et prLik B B o Bl tyifner

words; @abeh BatiMTE Lsdles difféest vigk @epend@f orfooamRt. eDepending on the
coacervation can be carried out usi ng ei t her agueous

conteyfh R @ral €pEPatiion may sOmpiskather cempensaty inwrfdifipn oy the capsules
and 1R AU CHBRASE \Aﬁea‘?ﬁé At HBE s Q#t}q e BOF @@xﬁgél)sl"f‘tﬁdg:g%)gthe

ependi ng on thé core'material I's an
mvenpoxi am beatiededinto daried donglonadte arﬁcbcapamiemr gani c phase

p on rocess ol ar e.is ersed into an
10034 | 31t %fl ugHe Bbt apn- R rﬁaserhfgowﬁpfﬁst Gtaihg cpgier can
be saidSo bOBR vhiGARIMRAN! & stnPthaPRbL ALY BirfERAUN b'{]hz?mgl@'olf the

mat eri al includes thHe at |east one first polymer above

compamorna&ltmmtwbr tlmmmrmomen@é oba @qﬁmaytmpmposmon may be
conmfé!r%c? asr\ﬁ wa €r ﬁHne%?aH ﬁl g F %nXt”En com (gno%ts o%lgjer thz}n tple capsules

an el evate enmperat u

Whatélwﬂ tl’[bcﬂodleﬂg the per@in of sBilli ih albd @t tcco@hizds Qliat elmpihga@d‘l&)mposmon
our, the systemis allomed to cool rapidly. Upon
contawa@m%m%@ 038 oray Feesnieblesttifer s [0032] "1 n various

(00353 OO} m%%% e filriHer GRRASHA RS rifée (ﬁe QL & eFa‘l’lg%u i e{eriﬁﬂ Lronrbe the

an accepta lecarrier to pr ovi conposTtion
wateréalophol lefuyd ofmppyehi marhidnthe aDemngnedgntsrarct fiesdlordmrdalfispersed. In

03| ion, .the acc rrler C
a dissp [\ GofE SRR RS i earicr S T B PRPGIOa 40 o CRETR BT OB T
mater€e FHak 8fssol PesGWIPAS Ehe rﬂmfth kaMhk QFdTsth@adR@ iy iMe indvth. In chewing
pol ynmers, and so on. OOBB%ﬁIn the oral care area, the

ZUMSCHABHSIEE FURRITSE? & 24mi hase, avhalsin an adible simithecaseraemapises one or

I ion to the capsules. As used herein,
fore gfhﬁh?épd?ggrefers to conmponents of the

[0036] In all of the above examples, the oral composition, in whatever form, includes the
capsules, a suitable carrier in an appropriate form, and other actives or functional materials
needed to provide the oral compositions with desired properties. Additional active materials
and functional materials are described below.

[0037] In addition to the capsules, a number of active ingredients and functional materials
are included in various compositions of the invention. Such materials include, without
limitation, abrasives, humectants, surfactants, anticalculus agents, thickeners, viscosity

modifiers. anticaries agents, tlavorants, colorants, additional antibacterial agents,



i ndi vidual oral conpositions in which the capsules are
fornmul ated as an active ingredient. In various
wepissditsent s, the carrier enbraces all of the PCT/US2008/061927

conmponents of the oral conposition except for those in

the capsules. In other aspects, the termrefers to
antioxicianfp cin anhﬂaxﬁmahoxaeompmxenusvamm sngnedi hey]tase added 1o té¢ Qastes rinses,
s S 0 e b o Sk E5RaS PRyt 0B EhBthring o
knowncxﬁétﬁb(?sr filler, or other relatively inert ingredient.

In other words, the termcarrier is used in different

way's dependl ng on cont &EAMBEESNdi ng on the cont ext

h i N
[0(]38]f,Jl dSiTl%F: g(HthWd OSI &@8@% BNl d&?lrble%?%{)%&lgd;y 1‘1:1%}?\,%5@?% ﬁqlgjrr]ézhents.

The arﬁdnlnté?ﬁgb@s?éﬂﬁ‘welgﬂ'ﬂ @eﬁeﬂmﬂnmml obmpdeti@r.al conpositions
of the i nvention_-can be divided into carrier

conponent s gnd capSLM@éerla[lOOBA] o Weight¥a bie in a
non-limting Waenple for the case|of 9%othpastes, the
carrier can |®orbigld to be the wat er/ hd¥ectant system
that provi dgspaydtiyigr diyCid0oMWy |wei ght of the

conposi tion. (é‘ééaﬁﬁ&kﬁ‘ﬁéﬁ&%)ﬁtain%he carrijgrs copponent of a
t oot hpaste ¢ Lo SRYde considered as the water,

hunmect ant, an et 1 o Tts| ot her than
t he capsul est: 0” yrel‘l\/eet‘l.}ylf%é}i’.lglogiﬁ IQM, (M)? pef son of

skill in the_gmﬁﬁkapnnn.vac t hat_tthe toethbast e
conposi tion Nﬁﬁ?ﬁch%mhm h capsul eg nnc)i:’{ rally
accept abl e erighClegnigaSilicaTo i | | udtraf® fufther, in a
nmout h rinse, | ThekenfngSikea i s gener al | W.2ons| dered to be
t he wat er/ al cofifsodilngiiyebphiosghaeent| i n0¥hi ch the active
I ngredi ents pg&iichssded or di spersed43in|a

di ssol vabl e 'gBgeRGe,r (he carrier 1js ggnerally
under st ood t OIPTTSE the 50||0 [atrq§ materi al that
di ssol ves S|&#é£ln the—rrouth—to trhe % t—surfaces in
the nouth. | Q“Lm-ng gurs—the—ecarrer—coehpri ses a
gum base, while in an edible strip, the carrier
conprises one or nore filmformng polynmers. [0036] In
all of the above exanples, the oral conposition, in
what ever form includes the capsules, a suitable
carrier in an appropriate form and other actives or
functional materials needed to provide the ora
conpositions with desired properties. Additiona

active materials and functional materials are

descri bed below. [0037] In addition to the capsules, a
nunber of active ingredients and functional naterials
are included in various conpositions of the invention.
Such materials include, wthout |imtation, abrasives,
hunmect ants, surfactants, antical cul us agents,

t hi ckeners, viscosity nodifi ers anticaries agents,
flavorants, colorants, additional antibacterial
agents. anti oxi dants, anti-inflammation conponents, and
so on. They are added to the pastes, rinses,

1.
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guns, |ozenges, strips, and other fornms of the ora
conpositions of the invention according to known

wWoreaoRoes19 EXAMPLES [ 0038] The fol |l ow ng non- | i PET/UR2ZP08/061927

exanpl e can be prepared by m xing of the ingredients.
The amounts are based wei ght percent of the total
conposi tion. CLAI MS What C$AIMai ned is: 1. A capsule
conprising a core and a shell surroundi ng and

encl osing the core, the shell conprising a) at | east
one first polymer having a first water solubility

What paJla@nRetier:, and b) at | east one second pol yner having a

1.

water solubility paraneter higher than the first water

sal daiié &&nmmgﬁé andVASK&I1 firlolindihg Iaﬁ@éﬁclmeg ok ctnlaethe shell
second polymer 1s crosslinked, and/or ii) all of the

atompsing one second pol yner is present in an anount

Lg ;ml;t lle%§ 8%Prap%§\g4n]elo flax/rgnh%? st lv%%?%\%lggﬁi)t nf){ %%etgré ag% q

pB) ymest lesst Glﬁ@&&bmm&ﬂﬂmeﬁha\/ﬂg& wages sdlebility pir@heredhigher than
wherein all of the at |east one second polyner is

pr esentheifEstaratersolibil ity paremetery ess than all of the at

| edsfejpne first polyner. 4. The capsule of claim 1,
mhereln the core conprises 1 to 40 parts by weight of

t l'n)e seetdnabt pod yitbe sgend pORNEarstgotsbtladd, afd/ethe fi r st

H6. Sof ! 1oy M aesahd ap SFRS Puresoan e s fgFi s than

pol yneRil bsthdlat le@@ne GirR pbiynétebr and units greater t han
the solubility paranmeter of the at | east one first

polymer. 6. The capsule of claim1l, wherein the

o q
;g%ggg%hkﬁﬁeﬁﬁﬁeastETQLF%E(ﬁ é un?%gag$§§g§$ t han
t he solubillty paraneter of the at |east one first

pal ymer The capsule of .claim1l, further co |S|n
o f%e%nsvl@ Gfstanlaphomn hef t@sﬁtslaf*% op¢ Sqspag pplyme in an

t RfoBstthMes 8L @khh ﬁh of thea |A5@ne GRSSol yrredi ent . The
conposition of claim1 further conprising a carrler

for an oral care conposition. 10. A nmet hod of
r%?p%hﬁ:g)ffcga}%vﬁév%'ére&) hg%gr%l colmtp¥1$ 1 B 4P IPasl"é'sI) %\A‘?’eﬁg t'of the

second polymer per 100 parts total of the first and second polymer.

The capsule of claim 1, wherein the solubility parameter of the at least one second
polymer is at least 0.5 Hildebrand units greater than the solubility parameter of the at
least one first polymer.

The capsule of claim 1, wherein the solubility parameter of the at least one second
polymer is at least 1 Hildebrand units greater than the solubility parameter of the at
least one first polymer.

The capsule of claim 1, further comprising an active material.

The capsule of claim 7, wherein the active material is an oral care ingredient.

11



10.

11.

12.

13.

14.

15.

a capsule froma mxture of: a) at |east one first
pol ynmer having a first water solubility paraneter, and

whooati4leenst one second pol ynmer having a wat er PCT/US2008/061927

solubility paraneter higher than the first water
solubility paraneter, wherein i) at |east one of the

s &bocwhnpsitiomed clasmdr fogtbéri qokepdisingradyaorer ifpr) anedrhl aafe ¢cmeposition.
at | east one second polyner is present in an anpunt

that is less than all of the at |east one first

PAl MEMEd ofidecrehbifg MRL D@ ﬁﬁrm@b‘tﬁh?ﬂ ofQ, caphigé el oli@rising forming
second polyner is crosslinked 2. The nethod of claim

1@ capshlerfeinna aliktugg of he at | east one second pol yner is

presen
eec bt PR BRIt Rhidgs SRES ARy B, b
V\:b)?r ei @ 1éat$eomeeompmymsel$avhg Dwar gankistyyarmeétghitiglod than
t he second pol yner per 100 E)arts total of the first
and se@‘@erStﬁ‘éartVr?B}“bﬂitX ParpelShet hod of cl ai m 10,

Jp the solubility paraneter of the at | east one
secon polynmer is at least 0.5 Hildebrand units
glt)eateat lt::hzannct dfthe s¢aebi mbbfmepa?rcamtiekedoﬁnd/m at | east

fi [$

SO filu Bf &o@yglég rogﬁé?c&ng é)Pny%}% lsaqresfeélg i in amgodgéﬁ%{s 13 %450 than

poI ymeg]l bethetat le@@tdhne Firddipofiekrand units greater than
the solubility paraneter of the at |east one first

pol yner .

The method of claim 10, wherein the second polymer is crosslinked.

The method of claim 10, wherein all of the at least one second polymer is present in

an amount that is less than all of the at least one first polymer.

The method of claim 10, wherein the core comprises 1 to 40 parts by weight of the
second polymer per 100 parts total of the first and second polymer.

The method of claim 10, wherein the solubility parameter of the at least one second
polymer is at least 0.5 Hildebrand units greater than the solubility parameter of the at

least one first polymer.

The method of claim 10, wherein the solubility parameter of the at least one second
polymer is at least 1 Hildebrand units greater than the solubility parameter of the at

least one first polymer.



