MODULATORS OF ATP- Bl NDI NG CASSETTE TRANSPORTERS [ 0001] CROSS- REFERENCE TO
RELATED APPLI CATI ONS [ 0002] This application clainms the priority of U S
appl i cat iwo 288wvasad92nos. 61/ 1 12,152 and 61/1 12,145, botrhTafS2eusiosiyser e
filed on Novenber 6, 2008. The entire contents of these applications are

i ncorporated herein in thei TTEDEIQORTE NVBRITIORCHNI CAL FI ELD OF THE

| NVENTI ON [0004] The present invention relates to nodul ators of ATP-Bi ndi ng
Cassette ("ABC') transporters Shelf Saherepseleereof, including Cystic

Fi brosi s Transnmenbr ane conposi tions thereof
and net hods therew th. %%&@ﬁ&tﬁwaﬁ‘@ﬁw ates to nethods of
treatin ABC transporter nedi at ed di seases usi ng such nodul ators. [0005]
BACK IvENTledy poouH] ems@%%tﬁ@mrtoe?@ e Oftgnfsyppligd ¢n an
rrerrbranetrans orte roteins tha ate t tra ort of, a_w de varrety
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vel | asi#Bl:9Rhe ﬁﬁ@sb?%@ﬁfsﬁféﬁn% &eh%ﬁ%@@%d%@@t@@@or&@ﬁ&ﬁh@ﬁ that b' nd
and use cel Ful ar” adenosi ne ‘tri phosphate (ATP) for their specific

acti vi t geslierfio Mhiolbakdgesmay randpor therlssaeitbe dénsamsidated rstenialst ildr ug
resistance proteins (like the MDR -P glycoprotein, or the nultidrug

resi st ayRIBOWY ﬁtrérCﬁhowuyh aaéﬁeﬁ&ﬂqrgrqumm itomay e desirpbledgapdiace

chenot h u age 48 ABC .Tr ans ters have een identified
ond or o5t th G dinthe 2Rt EoisR e wcge@a S TSI End fanct f o

[ 0007] ABC transporters regulate a variet i nportant physiol ogical roles
within the body and providS(defdiab @55%% WE&FI; Senvi ronment al

conpounds. Because of this, they represent inportant potential drug targets
for the[0002jat méing. lahosissesses kassios oah edackir viteddiaot sapsulehend r ansporter,
prevention of drug transport out of the target cell, and intervention in

ot her d[O‘E)@@F es F'%% 2%'09\% 19&%';}?&\%@ E’el@ise&@ﬁ‘eﬂidsﬂﬂ%a%@lrva@&i ﬂé{drérycaB&Ylebe

benefi ci al . nber of the ABC transporter famly conmonly

assocr at ed vvr_th d| seas RﬁiF@ﬁNﬁﬁ I{ ﬂligl ft')tQIn channel, CFTR CFTR
e

is expressed in a varr y of”¢C ypes, cIu I'ng-absorptive and
secreto eprthelra cells, where % reg uIates ani on qu§ across the
&h

menbr ankV0%ks meﬁqcoa@ngﬁesame.e\rrﬂe@» larena REAPPOI SEEN ARSIy dghat lspgdiens. I n
ep'the'éfo%cg%té QU {y ﬁfeag’ Q/Lt L%%%&n? ﬁﬁt %@n 5 Q5d Ll (iRl ntenance

of elec yte nspor t rou el respiratory and

di geSth@Iﬂetﬁtﬁyf‘ed&Eﬁ'ﬁté l%aI%&Jg@)@fSt%‘é c@f)suﬂ@@bﬁ?@n@tm y 1480 am no acids that
encode a protein made up of a tandemrepeat of transmenmbrane domains, each

cont ai nLdﬁgelibX A& '{8[:,81@1% JP:I‘?I% Lﬁﬁ%l‘%@q 1%13@1%9&' (ﬁqedﬁgin .Iggia[%% oq%magt The

two tra rane |ns are ar ge,

(R) - donmghdicockR et ta;ﬂcJu% ﬁttnmtmmhﬁ% cOdtestdted chtaattef, B4 k@éﬁtl@ﬂ@
activity and cellular trafficking. 009] The gene encodi ng CFTR has been

identiftvmtaindlts‘eeaetuaedl(l@e&@uegmtmt R J . et al. (1990) Nature
347:382-386; Rich, D. P. et al. (1990) Nature 347:358-362), (R ordan, J .

R et al. (1989) SciepraIlZAD THOSCRENIBN OF HEEGNVENTIONS gene causes
mutations in CFTR resulting in Cystic Fibrosis ("CF"), the npst conmmon

fat al @’Ggé]' c 9{ a‘th{éhrgl’rh[j{{t”%mgt%’gfé Gsdld %raoﬁo%ﬁfﬁsfﬁtf %ie@&%% ely one

in ever 500 ant S States e genera nited
and every Value that is within the range. Any value within the range can be selected

as the terminus of the range.

[0007]  According to some embodiments, the capsule slurry contains coacervated

capsules. In some embodiments, the capsules are core-in-shell capsules.

[0008]  The capsules may contain any contents suitable for an oral environment.
For example, in certain embodiments, the capsules contain active ingredients,
flavorants, and/or pigments. The contents may take various forms, such as liquid,

solid, powder, and/or gel.



States population, up to 10 mllion people carry a single copy of the
defective gene without apparent ill effects. In contrast, individuals with
two copi esoah10isa49CF associ at ed gene suffer fromthe delpcCiriusatosogeand f at al
effects of CF, including chronic lung disease. [0010] In patients with
cysti c [00®9]osi Examplatdfansable LHIR isgadgensislydetpt assadt limitedspj rat ory
epithelia | eads to reduced apical anion secretion causing an inbalance in

i on andobtlufajiesrapsgdites, anebipsy Vi fapynelezE s, api-danynatargagpoist and
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gastroi ntestinal pr ens and pancreatic 1 nsufficiency t, 1t left

unt r eatwithmireSpdléxdrdraselaatitase) sodaahai dhloride tdhecyrahiaindtys, @lydyatlesinig t h cystic
fibrosis are infertile and fertility is decreased anong females with cystic
fi br osiasid|ayudens: difwdreehalpeesdvderadfexishing apfichlgepchelisterobf t he CF
associ at ed gene, .individuals.with a single.copy.,of the .a§spoci at ed gene
o b Lo s TR e 5 i it ST wdlasar S B PESH 11 ng From
di ar r Negnthel BARSEHRIBINIAIPLS RN AHN NN e aRoBHendlmt he OF gene
within the population. [00f1]" Sequerice anal ysis of the CFIR gene of CF

chr onosdiieddbdsenzelkealiad calotadd, sbyliuah cdppeadtorglsiling antdlpddzens (Cutting,

G R et al. (1990) Nature 346:366-369; Dean, M et al. (1990) Cel

61: 863:droridand Kerem B-S. et al. (1989) Science 245:1073-1080; Kerem B-S
et al. (1990) Proc. Natl. Acad. Sci. USA 87:8447-8451). To date, > 1000

di seas€00n]si ngxamipddsi cirssitablet fiver Chngeney haveddden arelaot lifited to
(http://ww, genet. sickkids.on.ca/cftr/). The npst prevalentnutation is a
del et i ofesTringhddghudesnpstersapng gdiahiosn Moge epeciffrallprermplessherePl sequence,
and is co n referred to as DFE508-CETR._Thi s tation occurs..in

Appr oxi ALy DY Y eRiB SO Tl PIRR BUR O b O TS oL S88E Ok e wi th a
severe di he; i i Ha 5 prevents

t he naéggﬁﬁaggi?gggﬁﬁ%éﬁf?%?%?ﬁ§{§@3?§??ﬁ§hg$ﬁi§Q§§§3?E§§?ﬁa?ﬁgﬁinabi|ity
of the dqmtand, npsthl biadich atedthylt dadiciARte, angelﬁaslaéefmﬁhbpoﬂrgangéxasﬂ@l menbr ane.

As a result, the nunber of channels present in the nenbrane is far |ess

t han otbasetarediipiyt kploneesipiabeichgenipes 1oyH éSAPETRY Imethydelianobrmalsol; apdi r ed
traffickinﬂélthe mutation results in defective channel gating. Toget her,
the redt&8°unber of channels in the menbrane and the defective gating

| ead to reduced ani on transport across epithelia |eading to defective ion
and f | UP811lr anSpiirkle pigmientsomnd dyaa maygadyde ErsERnr andy or 2g@Yc2727) .
Studies.havetsﬂﬁmn, ho*evgr, thaH t he reduced qugbg; of Eg?- TR in the
menbr and ERE T antS FTE A Y oM ES S TRAATRM P .“E’)F s et al .
(1991),: : ; 5 e DESHAI NG . ra: ..ahd Foskett
(1995) ,m??ééf{é‘g}arg?ﬂ%?tggﬁé%aég%a??%%h?-5?) kel 52%%&1”% ol C?%d‘gg%gl}l BETR ot her
di seaseoxddesinitg, At poaits, amd SrabRniumaponeiu) lake piglatestsuek ak Badd Noki ng,

synt hesi s, and/or channel gating could be up- or down-regulated to alter

ani on sut Bed Hfp. 2handratharypigimsakssichrasgoesst giloseringl et erarpiene] ool 3]
Al t hough CFTR ﬁranﬁgoris %ﬂva{iety of nolecules in addition to anions, it
is cl eafo? AATPIH B f LR9K{HOL  ansport of anions) represents one el ement in
an i nportant nmechani sm of transporting ions and water across the

epi t hel [00FR] Thén eentain eanleadiments, the cerdentseofdbe cartules amdlerndeshwéth ENac,
Na+/ 2C1x?e ls9 é&crhaanssfg%regnec{ bilsl\,la V\-}-azx%-ls-,_ f?‘;dﬁ%%g o , ]%%ﬂe; pa?tybgcslgé,?ﬁglgearl enbr ane

alcohols, esters, essential oils, and silicone oils. Examples of suitable fats and oils

may include, but are not limited to, natural fats and oils such as soybean oil, rice
bran oil, jojoba oil, avocado oil, almond oil, olive oil, cacao butter, sesame oil, persic
oil, castor oil, coconut oil, mink oil, beef tallow, and lard; hydrogenated oils obtained
by hydrogenation of these natural fats and oils; and synthetic triglvcerides such as

myristic glyceride, 2-ethylhexanoic glyceride, tricaprylic glyceride, and tricapric

[\



K+ channel s, that are responsible for the uptake of chloride into the cell.
[ 0014] These el enents work together to achieve directional transport across
t he epit wbizarvosB@2t heir sel ective expressi on and | ocal iPzattiseensxs1osd n t he
cell. Chloride absorption takes place by the coordinated activity of ENaC
and CFTRyperéde nExaonplebef sipitazde weaxebnzayeinahdle, hat NesdtdimiadPes eamagbaand d -
channel s exp{essed n the basol ateral_surface of, tr]e cell. Secondary active
t r ans poV XV NelR vy BeeTYHmANRdaneliiGh JExanples 06 akakls ydeocuBaRLIMAYi on of

intracel | r ri whi car . i I et . via C
channel 'S ,CHJrQ%S Bﬁ{]%r% gn 0? ?\Lmél%\)de@; cl)lﬁlﬁgﬁl b? %3%@%3’?? &ﬁﬁ 2 Sﬁagﬁé‘%'n‘??% &JRI’%?)/ 15%1 TK+

CO- tr angRQEd @éresiNag“qdéTapPeTBﬂS%rﬁHiﬁﬁWe. alﬂﬁhrhﬁl%s Baseitable ﬂﬁghéﬁﬁhy %@Eis%ﬁaﬁ hannel s
on the basolateral surface and CFTR on the |uninal side coordinate the

secr et i ionlule, bht arirde lmite dCFT Ruome adid, tnynistiahcigl gelmiBecait stasaicercid, s

probabl y never activelytransported itself, |ts flow across epithelia
dependsPdenis 3819 gk eslst {inelqiapcigsipelericqicidilanplic @fé&eaiﬁ Bastsyrie Agdpul k

fl ow ofysadi Fide. Lt .St co Fi brosi s,

rodul ac 7o B BEE e PlAte aleeoiauafide b ha Re{BIG 65008 .,

direct |Mc§1@él§<§3@y1%cdﬂ81?§tb&@@ alcBh6F, biRy| aleRoR3asSGleedIbNoldtIRER &S] 2l Ot her
protein folding diseases nedi ated by "'CFTR These i nclude, but are not

| i m t ed2-hexyldhecaowl.cExdanptasaifisuéaplel esteranyaydinsbake baCarRD)ot lunited ye cdiydease,
and Sjogren's Syndrone. [0016] COPD is characterized by airflow limtation
that i sOPRRRAeIBYNEYhgtatetcetil IptatealnoPEPRY lany mpk@te MY Tighi Mysistaiei on is due

to mucus hypersecretion, e - r iolitis Ctiwator f . mut ant
or w | doopEBTERTE G e Rop TR ET T LT R e oS b e ef B e

i mpai r egheBd6LEial bas tha§! iBARARCBut Htndt3inGi®MARY) nhéht&HBR, }a%ﬁﬁé bijcally,

i ncreasi ng anion secrétion across CFTR may facilitate fluid transport into
t he ai rasaypblardihbéndkiil, cohiwihyde ail gtutpentimeceis, cimehropt ioffy egapertiodl, | i ary
fluid viscosity. This would | ead to enhanced nucociliary clearance and a

r educt i GHUp il FlayRpilopiesl dayendey of bay ebrtovepy), lipa o sessgdl, j s
h ter] by..a d in tear . t] t
frhm Sl TR R T i i dNaSHEs BIOPRShRRD 23he BBOGH My cve.

sone of i whidehiihReh M6l RdexakaSi K eye surgery, arthritis, medications,
chem cal /thermal bufns, allergies, and di seases, such as Cystic Fibrosis

and S ns' ndrone. ..l ncreasi ng._anion_secretion vi.a CETR woul d enhance
flui o (A0S, T SO R B st LA e EPERS!Y o1 ands
sur r oungdhB8d inkéntE Y Re bord m[16%§?s£@ﬁ§§§$lichym AdrtOR enfb EmtaH, thd\&drR Jf o
alleviate the synptons associated with dry eye di sease. Sjogrens's syndrone
i s an athiecapraings dismbietion oHiqlidtanel sobiiune syst em at t acks

noi st ur epr oduci ng gl ands throughout the body, including the eye, nouth,
skin, el at of YerkdifSuebodihi@iis, tMABA PR (SHhed BY HLIREBvatiBR! ude, dry
eye, nouth,” and vagina, as well as |ung di sease. Thé disease is al so

associ apedessi tth soinermab @didharts, the tapsulsyatednimed Iyuscorapkixevhoersstien osi s,
and pol ynypositis/dermatonyositis. Defective protein _trafficking is

bel i evelFocesse cracetvrbion; presesses kKppwitindhe artappYrRatsed: nehsling dor i i t ed.

Modul at f CFTR.actiVijt. d i fflicted by th
i seasc AR Rers SoarbHil TReraEb oo LSy kS B Pl W soussed
above, jnkolgorRRUiIRYEE) BMeﬂeh@e.dﬁbgie%ngbaQ‘ficlé%?z@e%? t@%g&ss&létgﬁﬁ bER IR

prevents the nascent protein fromfolding correctly, in the

i nabi | i3,90®Mmitrons, Soubani00pnatrens) drd08xo 15AhemidBns.afitle tapddlecmiag Halve pl asma
menbrane. As a result, insufficient anmunts of i )
an average wall thickness of 10 to 40 microns, although any desired thickness may

be used.

[0015]  The core-to-wall ratio of the capsules may be any suitable for the desired
end product and/or method of processing intended for the end product. It may be,
for example, of 10to 1,12 to 1, 16 to 1, and/or 20 to 1; however, any ratio may be

suitable if such ratio provides sufficient stability of the capsule during manufacture




the mature protein are present at the plasma nmenbrane and chl ori de
transport within epithelialtissues is significantly reduced. In fact, this
cel | ul ar wbenovmsaon of defective ER processing of ABC t pamdasesoses®sby t he
ER machi nery has been shown to be the underlying basis not only for CF

di seasendualioweforautiident largkagd dotihgmuse.sol at ed and i nherited di seases. The
two ways that the ER machinery can nmalfunction is either by |oss of

coupl i ooié] ERFeneRidg @le ddaBeRbabRipIScdssaleREpsdcd U AstalvhOIed & Dy the ER
accunul ati on of these defective/ m sfol ded pr O?EI ns [Aridor M et al.,

Nat ur e fvethve rg§idual patetdd-andslibsa@editly iBhagiargtedSn®) a reprea¢ntatiNeslugchem

| nt ernat i on?l , 43, pp.1-7 (2003); Rutishauser, J., Eet ., Swiss Med Wiy,
132, pporilaton qpbening pBiesingledigntasugh as, fof pgmple, agbl.m%@t 469 (2000);
Brass P., et al., Human Mut., 14, pp. 186-198 (1999)]. The di seases

associ dPetlwi t Actimsling tssomk asalimeRrtyadpaniet arerstared vghde irca siupryosi s (due
to m sfol ded DF508- CFTR as discussed above), reditary enphysema (due to
al- ant i‘f’%tg‘ﬁéiidﬁ";l()li?gﬁoﬁft?u%ﬁ- dReseme %g%‘g“i“ﬂ%w?'_tﬁ% RY shagusors, In

Coagul af .0 Eh%%'dgﬂle%{t%! @eds?%}rg'c‘aﬂ?diﬁéi tc§§§ #Lt%% vAtef &g %8&'{;8@%&3(&, Type 1
heredi tary angi oedene, " LI pl rocessi ng deficiencres, such as Famlial

hyper chol@siey b 1 thyBwt % k@M seARBrAbodiRedab | tRE R ¢ Loedl: 1
Lysosonmal storage di seases, such as |-cell disease/Pseudo-Hurler,

Micopol tpshloehr wdiesebn §etne entbddisesntantihe grnogessitaigs dripyides) % water. In

Sandhof / Tay- S%ch,s (due to b-Hexosam nidase), Crigler-Najjar type Il (due to
UDP- gl Om&eRicodinents. the shurgcqaiyns bl yenide m#%rpalfwnw%}abpﬁgmlgm a,

Di abet | ]jt t sul.jn re r g rfis .to Gowth
nor mone e aRust Sl st tale” ABRBh b B B R AT SR o

(due t ooRmaRt apRaRE N QilférQ%HB?ﬁﬁu)entdYE'm@ﬂQFﬁr BNk o hWhRS] nase) . The _
di seases associated with the latter class of ER nmal function are 3 ycanosi s

CDG ty He i tar .= Antitr i Pi Z variant),
Congen P38y puf S S RENeRRy B B! s AP e LOREA D02 21 1y
procol Iegenples Bes@evlahvuntbepaits B{dyni@n_ﬁﬁﬁl%ﬂb_ét fduetipnftbdid Regam, ACT
deficiency (due to al-Antichynotrypsin), D abetes insipi dus (D),
Neur ophglgeain, Piolfethglene glasdgwepyianegly o neryUitrodcent bethineNdpsogeni ¢ D
(due to Aguaporin |1), arcot-Marie Tooth %gldr one (due to Peripheral

i

), Ch 3
nyel i n PRBedimeg)the parry sortamsvleashdpart ‘ihswaectantadnsemegener at i ve
di seases ] iner's dis e due, to bAPP and presenilins),
Par ki ns%%lgél&lg? %ﬁ%@%g Q%ﬁ%f?%ﬁﬁjfsca%ﬁ%%régl"vl{s/é’:fhél rl%escltasr}t‘ P&gf‘%@ssi ve

supr anuGhBadinfiras the Biuely SottaiRaft8east 8Y Atah HRhMGAM aRIsBReneur ol ogi cal
di sorders asuch as Hunti’ngton, Spinocerebullar ataxia type |, Spinal and

bul bar embodinsentstthephyry Bembatscrtuérst 6pattl % doingcsamn, InancheMy ot oni ¢
dystrophy, as well as Spongiform enceghal opat hies, such as Hereditary

Cr eut zfeRhedimeity she pREES eotains atdeast PO ok denesctaitocessi ng def ect), Fabry
di sease (due to |ysosonmal a-gal actosidase A) and Straussl er-Schei nker

syndr onf@01%ue HAacHriipg ocessirgnldefisen)s, thogts]y dontaithdicapares as up-regul ati on
of CFTR activity, reducing anion secretion by CFTR npdul ators may be

benef i ciesrripef abpe. t nsorme ambgdingapisethesjuigy apaneartain o topd ¥ %epi t hel i al

s d i.cal ' d : I f
act | vaghoahror i PARERIF RN b LB Ao AU PO R S P ARG BT B anc

sti Ml adg9e@bo@ilBts] @OLAl b NosGRat Y @ 3 ®t BUERSQUS. causes of diarrhea,
t he maj or consequences of diarrheal diseases, resulting from excessive

chl ori anspor re,c o all. and i;nclude, dehydration, -aci dosi s,
i mpai r gg(]%dr]o W cgt?]réﬁlxaé 1 g&“rﬁ‘é %n%bo«ﬁmehts, e slurry incélud esxﬂlcﬁeners. TAE
slurry may contain any suitable thickener. Examples of suitable thickeners may
include, but are not limited to, xanthan gum, sodium salts of carboxymethyl

cellulose, sodium polyacrylates, hydroxyethyl cellulose, thickened silica,

montmorillonite, carrageenan, sodium alginate, gum guar, and pectin. In some

embodiments, the slurry contains up to 10 wt % thickener. In certain embodiments,




[ 0020] Acute and chronic diarrheas represent a major nedical problemin
many areas of the world. Diarrhea is both a significant factor in

mal nut ri tworoswmd34oke | eadi ng cause of death (5,000, 000 @eatusdop@8a9%4 i N
children less than five years old. [0021] Secretory diarrheas are also a
danger ahe shonycontains up pab iverfs shivkeaerq i sethel ambiodidedrits,i thaslursy ndr one
(AIDS) and chronic inflammtory bowel disease (IBD). 16 mllion travelers
to develwring updadtwt eésthickemerndustri al i zed nations every year devel op
diarrhea, with the severity and nunber of cases of diarrhea varying
dependi[0921n t hecermjntehwmimewteah@ﬂunyaimlude[s@ﬁ@@]rv&iiwsr hekee slurriganay

ani mal s and pets such as cows gs and horses, sheep, goats, cats and
dogs, #ABBRRTEWFUAE ?dtf@ﬁ%rvaﬁgeaEﬁameSé&@gétabk RF@&%‘FYaPNeft megdnghrfal s.

D arrhea can r from na ransi t.i weanl hysi cal
rmverree? utafg ng nvvgfmge tohp? %Sns!éort% SE a%\e/rézrm(é 0?8 létlcr:rt1 BFI AT 5 \%9?65{%

i nfect '%ﬁ%h?ﬁ eﬁi&}& bytepscgaa&h%k@l lh&&ﬁe%ﬂbiidﬁr@%sh%fﬁuﬁf doheaiapi mal

life. nost common di arrhea causing bacteria is enterotoxogenlc
E-coli a(rSJTE@abhaanmngnt bepK38rpitives. Bnsdrge ambOoiimentsy thiedlucyusesaios ugi ar r hea
i ncl ude rot avirus and coronavirus. Qher infectious agents include

Cr ypt osteokli wif Mregfrraﬁavas |1 é‘rﬂfﬁ?hem&ﬁé@ﬁlﬂ%ﬁ’@lsﬂ‘gw&ﬁﬁ?@%ﬂﬁ ép 3 wh6024]

S ns t avi infe ncl yde,excretion. of feces,

donyar aviearrvaniSeieel Sk tne e SISO s BT | Thees i1 the
newbor rp@gé%h@es and has a higher nortality rate than rotaviral infection.
O ten, 'however, a young ani mal may be infected with nore than one virus or

with a |nat|on |ra an cteri or,gani.sns_ at tlma Thi s
dr amat .@Q?ﬁy " fisrastiug Yo pans 2t Cf egr %he d’s‘lg glgrfy[léd'éqﬂfpﬂrcn‘?e)‘?d‘ Agl y,
there igefiffieedo EBsﬁBﬁU 'T%Qie%tﬁhc@@mﬁﬁgsﬁnbﬁr}ﬁw'Eatl@eralg,ﬁélés‘(ﬂeﬁ%orﬁ”d
conpositions ther that can be used to modulate the activity of the ABC

t r anspantRrding tddthpaged, nestr ponedeafs, prophyatis ph&e2 @elsT hizvses, ilszemgrsed f or

met hods of treati ng ABC transporter mnedi ated di seases using such nodul ators
of ABC gwaAdperthelikectivity. [0027] There is a need for methods of

nmodul ating an ABC transporter activity in an ex vivo cell nenbrane of a
manmal . [0D28]28] I bane eircalimeadks, tlor demtduicacongosfticCFhRladesiug toy3twate can be
used to nodul ate the activity of CFTR in the cell menbrane of a manmal .
[0029] afitBesapsulgsivesy kotertran RO domentse Hg %ﬁémmmﬁmoattw igrksi®ses using

such nodul a TR ac it 0030] . Ther.e i nee or et hods of
odul ac Ty TR Bel e Sl S ToroB e N Eia b SRR Rl [ 00s1)
SUMVARY, og% Jdioh MENTd qﬂf kd 5 RAS% LD uflé)élﬁgr hatson T PaHRE S &ts [hkS

i nvention, and phar maceutical |y acceptabl e conpositions thereof, are useful

as rmdudlca’itdme obmpBSitiohanslmolet ewp tadtwy b of thepaapsdelshiiry. CTFR act| vity.
These conpounds areTl TLE OF THE | NVENTI ON Shel f St abl e Capsul es BACKGROUND

OF THE [oblvgNT! 91\%&;199Qﬁlbo@ﬁﬁéﬂkﬁ%é@é‘ﬁt@ﬁée%oﬁ%i@h GRAGEI Ak tePRISRICRESS are
often supplied in an

as fluoride ion sources, anti-calculus agents, buffers, abrasive materials, peroxide
sources, alkali metal bicarbonate salts, thickening materials, humectants, water,
surfactants, flavor system, sweetening agents, coloring agents, and mixtures thereof.
In certain embodiments, the dentifrice composition includes the usual components
of toothpastes, tooth powders, prophylaxis pastes, gels, rinses, lozenges, gums and

the like.

[0025] In some embodiments, a dentifrice composition includes water. In some
embodiments, the dentifrice composition includes water in an amount of 1 to 95 wt
%. In some embodiments, the dentifrice composition includes water in an amount of

1 to 50 wt %. In some embodiments, the dentifrice composition includes water in an




aqueous slurry. Oten, encapsul ated materials can diffuse out the capsule
shell through the pores of the capsules into the |iquid phase due to the
concent r avpaniogsageent . This | eakage may result in the POTAISRH08I0BI54
encapsul ated materials. In various applications, such as dentifrice
conposidrhoenst of M0 tovl) we%desierabl e to reduce the rate of | eakage of the
capsul e contents and increase the capsule stability. DESCRI PTI ON OF THE

DRAW N%oiﬁOOZ]rhEugnnﬁm%%\fﬁ% s%@ﬁ%ﬂlg@iﬂ&éd@a HArGRRGR! VaLghef | avor
capsul e d [0003] Fig ows I nitial phase release kinetics of a

coacer vahbeadimhaigthe Apmbceant BRtIEHe SEIVVARY, rbitbE: et NWENT, Bbtajr@0&84dn Accor di ng
to sone enbodi nents, a capsule slurry includes at | east one coacervated

capsul ellilenaglycehsuchias pelyothuiene glieo! atpienylansaglyecluhd semst t he humect ant

d t J I t ent 0 t
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[ 0006] ;Aﬁouﬁte@f%hbc&ghﬂ%t, ranges are used as a shorthand for describing
each and every value that is within the range. Any value within the range

can be n@ﬁb@“ edhadehAfide&dMPositiOh ntditink RGN {rQ)QgXl}uc o %q{a(#bﬁg of 0 some

enbodi , the capsule slurry contains coacervated capsules. In sone
enbodi nsmitlsetid théckeapgtidegeling agene-linsoaftetrhbodjpsents sthe[tBleB8hinghe capsul es
may contain any contents suitable for an oral environnent. For exanple, in
cert ai rgadlingagentris @reﬂenblrb@pgm%@t ebHpaPilaet ﬁvé)flhﬁg }Qé’@isetrli\ﬂﬁmab’ Ib&vorant s,
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vitam ns, enzymes, anti-flammatory agents, and combi nat thereof. More

speci f iiealdded lﬁxhﬂﬁbﬂﬁfrtdﬁ%ﬁqioshﬂil@h ey spletit! capsulagtorl abﬁrhstleél ghanuleoeli um
fluoride, tin fluoride, sodium nonofl uorop hoss)hate vitamn E, vitam n C,
gl

dext r arkesels. huserse erdsdiimensnincritable ayngeyt ol zqkﬁatr@sag@ty%y\ch@du i ¢ acid,
| dj h hol est.er ol , .chl or ohexi di hi ho |
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and | ysipzybrasle bliordthe:, wil@LbitahKkalphesnefin fyishape therbav 08@itdige My i ncl ude,
but are not limted to flavoring al dehydes, esters, and al cohols. Mre
speci f i datkepingsuagglling aghrisdof aideotifrie, copupositien mty ﬂlrmcteelnorgﬁm@ p_ear m nt
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trade name designation of Zeodent 165, Irish moss, carrageen, gum tragacant,
polyvinylpyrrolidone, xanthan gum, sodium salts of carboxymethyl cellulose,
sodium polyacrylates, hydroxyethyl cellulose, thickened silica, montmorillonite,
sodium alginate, gum guar, silicates, alkali metal silicates, such as laponite, and

pectin.

[0028]  Insome embodiments, the dentifrice composition includes at least one
surfactant. Suitable surfactants may include, but are not limited to, water-soluble
salts of higher fatty acid monoglyceride monosulfates, such as the sodium salt of the
monosulfated 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



carvone, nethyl salicylate, ethyl salicylate, eugenol, canphor oil, ginger,
ethyl acetate, diethyl ketone, eucal yptol, pepper, rose,

i sopr opylwethy/gbeaol , maltol, and anethole. [0011] Sui rablis2@s®s®st s and
dyes may include inorganic and/ or organic pignments. Mre specifically,
exanpl esulfdrere @ahdrhy sibsthodglly baturated higlierlaliphiaéd at gl arhitesgd fdwepi gnent s
such as cobalt blue, cobalt green, yellow jron oxide, titanium oxide, mca,
ZI nc poMiaticameinglcarhayhic geiHermMPPRRES, sHghen those ety 12 1 BfQ Lo fgrboms ikhd Red

Yo cottptasy ack BT oRpruRRTTaR af GRSk f bRk ot snisg Bl E85 Bidfas *"
cont entlﬁy detl‘qq%wg 1%8%1‘3@ R ARAGs Wt BolRBiGh, eﬁlcﬁé{ﬁgnéﬁrﬁlﬁé Saldgk oi | s,

waxes rocar i atty aci ds, “hi gher al cohols, esters, essentia
oi |'s, aNdagtdyicNneysikioyl, doddARilestogt saubdiabl e fats and oi I's may include,

but are not l'imited to, natural fats and oils such as soybean oil, rice
bran oi f9210] OBRsGhb enBREARALIthe dBATRRE B Pcdﬁ/é‘o% PGP0 it er
sesane % ? persfc 0|Pﬂycastor 0|e, cocon&t &?” 3 0|nS beef ta||OMl and

| ar d; Fam‘falgeaﬂat Bdothiek endloidaimeacs, By detdifeigen ualﬁ1p@n1troj‘n ddmesies 0 tor2ab witat s and

oils; and Sé@thetlc triglycerides such as nyristic glyceride,

2- et hy| hesuatestantsy| Wcsomnelembpdimantsy thecdagitifeies Ferapositigntqongaips L ogl ceri de.

Exanples gf i tabl e waxes may include, but are not |limted to, carnauba
Qﬁgﬁ beeswax, and | anoline. Exanples of suitable hydrocarbons

nay |nclude but are not limted to, liquid paraffins, vaseline, paraffins,
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el d e Binder et Rt i 5t diSaptTiulfo ek ARG o el c aci d.
l'i nol ei rlﬁﬁkﬂvmkleg&g c%?é nhﬁ@%ﬂ&h@scM%te@élﬁubl%%ilﬁﬁfs’e(‘et}?&b gucﬂz%i@”pl es

of suita y i nclude, 'but are not limted to, [auryl

al cohol hy@ﬁﬁ(ybt}@ﬂ@dhmw, cSEhBakyllnea{}doéihﬂoseQIcexyhelbd»gthqldg okgmeiplyhmethylohol |
chol esterol, and 2-hexyl decanol. Exanpl es of SU|tabIe esters may i ncl ude,
but ar ecailgdose; aﬁdtS@éFSttbere@é(eyg eumaallese sodimpn) @@wra gemasachegkyraypact at e,

t at t t I
i pat Skt SR ag i B HieEaety Shfede TR e ay i BRURY | i oi 1 s
may i nCélHPaet Qﬁfc&fo‘?dﬂ%tlhéa L8 thd OnboBMAas, Ot'hle ’bjﬁﬁﬁgo%%n@ elregﬁ@é&lg% oi I,
hi noki tohi , rue oil, turpentine oil, cinna erganot oi

citrus & hmotakanls toill5 paicaet 9 Weigltavender oil, bay oil, clove oil, hi ba
oil, rose oil, eucalyptus oil, lenmon oil, peppernlnt oil, and sage oi | .

Exanpl e 081] therh%'dehﬁﬁ‘?fe Ek_}]eﬁoélgguf’%vdzlls%fﬁ&)’&c?&éYl%bl)f’a?fﬁ‘%‘?a é{ﬁ ofl N sone

enbodi nts, the core o ca e rs a urd. In sone enbo |nents t he

core of ﬂamaﬁeg,pﬁunmmg rait@ell iod sy hthegie flagbrmresisadh e fitas orihg @ile off & @ing he
capsule is a conbination of liquid and solid. [0014] In certain
enbodi n@d@hydw@st@@ﬁpsl@prISamuhrrlmf@ru@iﬁ and ¢a wmrmhpr@ﬁegsamp&ﬁss&rre

ertod et Sy I SSEStL 0%, 808 [SFRY B acarm) ot cosceryel op process
wintergreen (methylsalicylate), peppermint oil, clove oil, anise oil, eucalyptus oil,
citrus oils, fruit oils and essences. In some embodiments, the dentifrice composition
includes flavorants such as limonene, menthone, carvone, menthol, anethole,
eucalyptus oil, eucalyptol, eugenol, cassia, oxanone, alpha-irisone, propenyl
guaiethol, thymol, linalool, benzaldehyde, cinnamaldehyde, N-ethyl-p-menthan-3-
carboxamine, N-2,3-trimethyl-2-isopropylbutanamide, 3,1-menthoxypropane-1,2-
diol, cinnamaldehyde glycerol acetal (CGA), methone glycerol acetal (MGA) and

cineole.

[0032] In some embodiments, the dentifrice composition may also include an

abrasive. An abrasive may act as a mechanical and physical means of exfoliation
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exanpl e, those described in U S. Patent No. 6,045,835, the contents of

whi ch are incorporated herein by reference. Average particle size for the
capsul es wayotysisoseo 3, 000 microns, 50 to 2,000 m cronspCoUS2@3/081954500

m crons. The capsul es nmay have an average wall thickness of 10 to 40

m cr onsandalichensgth depyuatasiiordf thd edahessosaylrbemes echboldd@tbis, fitecabrasive
core-to-wall ratio of the capsules may be any suitable for the desired end
pr oductis ghgiribgted e poghet g3t odlysicagpiphlesitiédes or the end product. It may
be, for exanple, of 10 to 1, 12 to 1, 16 to 1, and/or 20 to 1; however, any
rati o n@P33e sin s@bkembodinehty, ahé deplifvice dommusftiorcirehidestsilbial abrysivés.t he
capsul e during manuf actureand al |l ows for sufficient breakage during use.

[0016] IPATnBliss g seitable ohrasiNestineldsr bieleare not higniteghtq, slisa phiaseesiishaed t o

remove residual ,material. and subsequent!|y incorporated into .a )

Fepr osentat bR T SR SRR RS G SRR AP RG € filcien a,
for exal?i%s%ha?e, @ws?cﬁla ¢ dickﬁ%]plﬁ%gﬁéf& ARnkiRu$e SBicePedL A fumbPs ul es
are stored'while i'n a slurry with additional constituents. In sone

enbodi neaitenite beodleusilireoss agitiedals, particalatd dienmeebididignesiins, suchess| ur ry
contains 1 to 80 Wt %water. In sone enbodinents, the slurry contains 1 to
70 wt omstaenine) phenalis, endosearnmaldelnedes) and grassrhindiedpayerpddesandmat er .
In some_enbodiments, the slurry contains 1 to 40 wt %water. In sone
enbodi MRS “the slurry contains 1 to 30 wt %water. In some enbodi nents,
the slurry contains 1 to 20 wt %water. In sone enbodi nents, the slurry
cont ai 034k o 75 glerasiggmesy be presenein ampodtaleamoutie IRpeIEY cont ai ns no

water. [0018] In so nbodi nents, the slurr 0 i at | east an

et abtoogsmls SOUE TR TS Hpshotenie Syl et BevRBht i i ¢ oo
to, sorpy ler cRb¥aBhERs, AR AN NS P&t in BN AN A0 pestafthi T Ol
and betaine. In sone enbodi nents, the slurry contains at |east 15 w
Yhumectlantveidltt. $ooweheeeholshdiarirss, stible ablasiveg acopresensirain hawsint 3018vo
%munmectant. In some enbodi nents, the slurry contains at |east 40 w

vhumect Zhpercemt Bipweigdbodi nents, the slurry contains at |east 65 w
%unectant. I n sone enbodi nents, the slurry contains at |east 80 wt

%hunect [@G85] [ 00kRr Abdiards ngytlee Swhelcelinatie dentifricd deenpbgitioy f@orhsors
capsul es as descri bed above. In sone enbodinents, the slurry may contain 5
to 65 wef meBaisstirey, stabilipaethelies tesapeutiarifest. rongumey appealagts. 20 to 50
w %apsul es. In ne .e di s, the slur .contain 30.t0.35 wm
Ygapsul )§?mf)@652611312&?dp uﬁlﬁ atlng&i‘S%méVrﬁS%tﬁ’Pﬁ\Lﬁ?@{cﬁ@ﬁgllattleersyvﬁsﬁ?ﬁlttYdes

thi ckengkgifiel8&diRleits, Yodin6aNELR, &M aStinl@RR Fa[gleﬁ%geasgm %aqpl es of

sui tabl e thickeners may 1 nclude, but are not I|ﬁ1 ed fo, xant gum

sodi um sgdrits volfitardnd axymet drydyneed, bt eseifysagdhgmtpahyati-fdedbgents hydr oxyet hyl
cel lulose, thickened silica, inontnorillonite, carrageenan, sodium

al gi nat ®veqjemergLeploraatsd opaeitiers, and bseath feasbedingeagents.t he sl urry contains up
to 10 wt % hickener. In certain enbodi nents,the slurry contains up to 5 wt
% hi ckef®0B6] | n Azoorlingbodomernshoditreensd off thy present invention, a capsule slurry

includes coacervated capsules and at least 10 wt % humectant. In some
embodiments, storing coacervated capsules in a capsule slurry that includes at least

10 wt % humectant reduces the leakage of the contents of the coacervated capsules.

[0037] Referring to Figure 1, in some embodiments the leakage of the contents of
a flavor capsule made by a complex coacervation process demonstrates two-phase
kinetics. As shown in Figure 1, in certain embodiments the leakage occurs with an
initial fast phase with a half life in the weeks/months time scale followed by a slow
equilibrium phase. Referring to Figure 2, a detailed analysis of the fast phase

kinetics reveals that in certain embodiments the leakage rate follows zero-order




contains up to 1 w % hickener. [0021] In certain enbodi nents, the slurry
i ncl udes preservatives. The slurry maycontai n any suitabl e preservative.
Exanpl es wO 2810/05ad92e preservatives nay include, but arePamtuskeosiosm™dst o,
pot assi um sor bate, benzoic acid, sodium benzoate, parabens,

par ahy dkimetibe nxoslooves tie Figurard in femk iekdodimes tnibe élaivod composent leekshtur r y
contains any suitabl e anpunt of preservatiyes, In sone enbodi nents, the
slurry TEPRATH2R therate lwe%ﬁ?}é%%fri“étlil\?éégt ?%tfﬁﬁﬁ%lfagé* & ments, the
slurry contains up to 5 wt % preservatives. In certain enbodinents, the
sl urry [9088Jai nAcprding tevsoitepralseativanits espsyloO2@] stdwcoindi sigritydogedece
enbodi nents, the capsule slurry is incorporated in a dentifrice

conposi kﬁfsfﬁge q@é@—&@ﬂ@fﬂr ?fiféleéaﬁﬁ%lgi i é%mw%%dg@%m the sapsades e stored

i ncl udi ; t.0 I, | gxi K . gel.s,.rinses,
Iozenge@%ﬂ%ﬁ%@hgﬁgﬁﬁﬁghﬁfﬁég$ﬁg%ggfﬁFﬁ&%%%%¥é2§8§Fﬁgﬁﬁgsd¥%%ﬁgéﬁ%ifrice
CONPOSi ¢dpNldsneb @RS HPa ERirdP vt ifelQHed AEesAPIUL€%Shithbytant. NinCRIMI N
enbodi ments, the dentifrice ‘conposition includes up to 15 w %of the
capsul eersboditgent$,thetthpsulesieditomdt is, a stherydéat irfchides at degso40 witdh i ncl udes

up to 5 t % f the capsule slurry. In sonme enbodipents, the dentifrice
conposi EWBKCRRE| idkoang pmbgdimgptspfite qapaules gegstered i # jlurpotra indlydesone

enbodi ntifrice conposition. ingl s._mterials such as fluoride
on souraaest st #aiheriai JHATRE L bPRb AR A8 e PRUEL AP TR 2, i e
sour Cesslu?t‘fy"tﬁht indRIds RI&GRE BPRALS hedhdcBant! Mh eKk@RINNINMPBARRd AL, She huNBCt ANt S,
wat er, surfactants, flavor system sweetening agents, coloring agents, and
m xt ur eapshbrsené codaarcaedai n enbodi nents, the dentifrice conposition

i ncl udes the usual conponents of toothpastes, tooth powders, prophylaxis
past es,[00895, ARSRENg hOZ6MBRInbEUTFerd)dhd RAKhiK fate DO ORSEorltBNE Wehe

enbodi nents, a dentifrice conposition includes water. In sone enbodi nents,

t he dentdpsnicseontnipabint therslionylisithes theat €2-10 M Asec atoomh tefmperdtar@Smwt % | n
sone enbodi nents, the dentifrice conposition includes water in an anount of
1 to 50°9ARe 6HDPHIEHES, Bipderirags oL Ok 1he caBITTS PF @RS CONEHNIhE thges

vt AR ] A0 o R e ORRh L0 FGRERS, RTROr L

may al so de "a _ n-sone odi ren S ncl udes
gl ycer i RakSas Ritd 6f theROWtdH bPthe RphaicdRoRfaifiH Al #¢l LG YIS KGO hSUCHe-23
pol yet hyl ene gl ycol or propylene glycol. In sone enbocynents, t he hunect ant

i s preskhtset at aonatwoperaoirel5 to 95 Wt %f the dentifrice conposition. In
ot her enbodi nents, the hunectant is present in an amount of 45 to 85 wt %

[0027] [Dogoydentdctbidifg 66 HHRBIdnhistti N, M6d 1ERASOrdthOF daésntBiits df i ural or
synthetic thickening or gelling agent. In sone enbodi nents, the thickening

or gel | tapyubgenntadisedirederduiry inkesanmamte-8M lgectad 408 wWin 86méx her | evel s
t hat may be

gmgodiments, the leakage rate of the contents of the capsules contained in the slurry
is less than 1e-10 M/sec at 40°C. In certain embodiments, the leakage rate of the

contents of the capsules contained in the slurry is less than 8e-11 M/sec at 40°C.

[0041] According to some embodiments, the leakage rate of the contents of the
capsules contained in the slurry is less than 1.5e-9 M/ sec at 49°C. In certain
embodiments, the leakage rate of the contents of the capsules contained in the slurry
is less than 1.5e-10 M/ sec at 49°C. In some embodiments, the leakage rate of the

contents of the capsules contained in the slurry is less than 1e-10 M/sec at 49°C.

[0042]  Water activity of the slurry is defined as the vapor pressure of water above
a slurry sample divided by the vapor pressure of pure water at the same

temperature and pressure. It is measured using a dew point hygrometer. In some




suitable include 0.25%to 5% 0.5%to 4% and/ or 1%to 3% by weight of
the total conposition. In sone enbodi nents, a suitable anount of thickening
agent i s woebuwdsssoen the dentifrice conposition to suspend/Uusa@so8m®s4 or
abrasive granul es or beads. In sonme enbodi ments, a suitable anmount of

t hi ckendmbodigentts,ithe shetwtesla watehactdetytdtf28PC of tapapban 0198 I cerftainm an
extrudabl e, shape-retaining product which can 025 sgijeez%d froma tube onto
a t oot HyRbediRgHsthe sluisr hagp Waiet ddnttHe bk dsedhan OPRe IhFeIR but
rather, wll. substantially maintain it 8 her.epn, [ t hi ckeni ng
o et HBOiEEHTE FER B AT R I BLA B RS o hE HA P e 1R Rt ¢

t hi ckenifgodithdiftashavRirtARhea i 08 FuRety LOBPOIANERRhakdioBO M shigw Jer sey
under the trade nane deslignation of Zeoddent 165, Irish npbss, carrageen, gum
t r agacagrhboghents,niik pyrrphbslo ne texantivigrat@3AC of delisuhas 8186s of car boxynet hyl
cel l ul ose, sodi um pol yaeryl ates, hydroxyethyl cellul ose, thickened silica,
mont norfipbaPNi t dccSREAE D 8bBieRAISHA i EHERL) YR amSluht 6Rh8fectink&h thd@hady is
silicates, 'such as | aponite, and pectin. [0028] In sonme enbodi nents, the
dent i f rietated dorpusletkage iate blidesoaterite a theorapsslesicantaned irSthetshipirg. In
surfactants may include, but are not limted to, water-soluble salts of

hi gher Soipe gymbeiEmerisoidie/edrasgaatiopidbalcoateass oktherransulends isyarsshi sal t of

h | f d id . hyd d ' il f A i ds,
B S e

cocam su es su as u a

sul f at egorfRbkithtiah ¥f hﬁleeEEé@@tiﬁ%éﬂﬁﬂ@s@@idﬁﬁ&@&qﬁéﬂkaéﬁ%@ﬁﬁtﬁéu| fonate,
hi gher al kyl sul foacetates, sodium lauryl sulfoacetate, higher fatty acid

est er s afntdntd-ofl tiwydipsuiespoopdanes it flendtiey. and t he substantially saturated
hi gher aliphatic acyl am des of |ower aliphatic am no carboxylic acid

conpou n[@%%]_s uc %c@érdiﬁg $6 sHRY I REbkFiniedtsl Bh & FBARS of RubttdrAth theadhifly i3l Kyl
or acyl radicals, and'the |ike. Exanples of suitable am des may i ncl ude

N- | aur onellatsdric tsd weter antvithef slodslumy. Jotcastairuembadinettsathel vamienectsatyt s of
N-lauroyl, N-nyristoyl, or N palmtoyl sarcosine. [0029] In sone
embodi nefiths slurksisdaneisel ekated o 6a¢ hrescEsh cansrtigsiongnghe slyrry, In

surfactants. In.other e dinents, the ntifrice conposition contains 0.5
Co 2 5 eambPdBhaRt TR SR i TR otn e ek 59084 T on
cont ai NgwkerW at%e %{Jiﬂp@%gglm{rgow] The dentifrice conposition may al so
contain a binder agent. Exanples of suitable binder agents may include, but

are not; Lk ted to. manine coll oids,  carbo L.yl pol ynme rageenans,

2t ar chd0kSE; i Sne BRI e Bt e R Y 0¥ Ry R BBl R ose.
CarbOXWeHEé@Wﬁ&@bﬂMkQ%ﬁ&ﬁﬁ@bFﬁkh% &ks?%ﬁ&@%&?ﬁpﬂ%%hﬁﬁghYﬁc&ﬁ&ﬁ#'Ose and
salts thereof (e.g., carnellose sodium, natural gums such as karaya,

xant hanembuodinagrehithe avedett aapataot the sbiriry basn dicot tdadahshipgridsihem al um num
silicate, and colloidal silica. In some enbodi nents, the binding agents are
pr esent lepkagaraimplihie contants of theicapsples centaingd weihgrurryodrsemEhe dentifrice

CcOonpost ér{lggaimnear}ts, L2 G gcetvaitf; N R 1511'try QUsifte T I%Qveer%akage rate of

the contents of the capsules contained in the slurry.

[0046]  According to some embodiments, capsules are contained in a dentifrice
composition to reduce leakage of the contents of the capsule. In some embodiments,
capsules are contained in a dentifrice composition including humectant in an
amount of 15 to 95 wt % of the dentifrice composition. In other embodiments,
capsules are contained in a dentifrice composition including humectant in an

amount of 45 to 85 wt %. In certain embodiments, the capsules are coacervated.

[0047]  According to some embodiments, the leakage rate of the contents of the

capsules contained in the dentifrice composition is less than 5e-9 M/ sec at room
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flavorants, including natural or synthetic flavorants, such as flavoring
oils, flavoring al dehydes, esters, alcohols, simlar materials, and

conbi nat iwo0tdsseef . Exanpl es of suitable flavorants megTiuseéos@de29sani | |in,
spearmnt oil, cinnamon oil, oil of wintergreen (nethylsalicylate),

pepper nidthp&atureC [9¥Emeidmb@lihtdtgithe leakage yat o$ tied tontehisrai shoedsulds ui t
oil's and essences. In some enbodinments, the dentifrice conposition includes
f I avor apestainectingbe Henbfréressonmponitionés legathanrie;9 Meisenal rocansemppeture.

cu P e oL S ELIE! Bl SIS PSR AP B IR SEe
N- et hyl 1p- - 3- ; i = 2-1 | but 1 de,
o T e B80SO 217 Lk B 2o RBE Ry U ama e

th I tal (MGA d,ci | e. 032] | nbodi ts, th
et none e ol AeRt (UER el ncole, 9002l L0 s, Spbed TR the
a ”EChaFé}?ﬁlesa&)qltzfmé{&'iﬁﬁlle %’i’t ic@fcofr?go? M i PRRNHak ?E-r‘)?i@izgé’c &g@ggamt' on of

t he oral ‘mucosa. I'n sone enbodi ments, e abrasive is trib
t hr oughestihe @midaink)itsa eiaelehRbderate bi theaconk&8 3} thacgRuteseshedhedit the t he
dentifrice conposition includes silica abrasives. Exanples of suitable
abr asi vdsniifrisewdgpdsitioraisdessdhan 4ai% Mo sevat £1°Ci da capirbsembedisngrtis.dbe
precipitated silicas, sodium.netaphosphate,. t agsi ym net aphosphat e,.
r i cal ol Sl BhEApRA S CFYA LBt C Ot BHOSD I LT AP ORPS Ut e,
calcineﬁﬁghﬂﬂjﬂgghﬁgﬁ%gph g or other siliceous materials, particulate

s

thernosetting resins, such as nel am ne, phenolic, and urea-fornal dehydes,
d - |1 nk \ id d.pol 0034 b ' b

ot esent by AssPrabEds SRt T AReaTie TRiotreer o dis AOUERRaTUBS ar o

present céa[ﬂssiu@éb TRUAED P tHe & RRicRED itfoh 198t Qhthan BB- 8&c ﬁc’)}@@é' nts,

such abr ves are present 1n an anount of 10 to 40 percént weight. In

ot her esheghreiiGiineued) tiidlcakhyesatave thiy @seaitsiof tikncgimlntcoptaidéd 0 20
percent by weight. [0035] Qther additives may be included in the dentifrice
conposi theoteritdrice eermpasition irdgsathan 6e-PMd/ sestadOPCt yn semstehelddiments,

therapeytic effect, nsuner appeal , etc. Exenplary additjve include al
ot her - GHIRGRETESAT: SR FPPTELS RHdTRGasles sPREGRRd T HoAITERSE di | uent s,
foa”‘”Dgﬂh?hﬁﬁ%ni§§#§M%F?&$§Wh?&kQﬂ4§ﬁﬁnt51 desensitizing agents, whitening

agents, enzynes, pH no yi ng agents, nouth-feel agents, sweeteners,

I ifi , breath f [ t 0036] A di t
some. ontBEPhentt sbre B it tha denni on o BARaU DS Oy Fptde
coacer V%‘@oﬂ%@?ﬂﬁﬁ%.@?qli?éerdaﬁ@gﬁlb%giﬁﬁ@ﬁlg@%ﬁmiﬁe !:&Inﬁggﬁ apedi nents,

storing coacervated capsules in a capsule slurry that udes at | east 10

W Yhunectanictivesue 23°C beldse dikag@o0f it fiene entteidients, thed &adeies vat ed
capsul es. [0037] Referring to Figure 1, in sone enbodi ments the | eakage of
t he cont@npesivbndasiaaveter ealpsity et Arfeotdyssathen e X ncoareemboiionergsdbes s
demonst Gahe ictevggfr%%aslﬁleon has a water activity at 23°C of less than 0.70. In some

embodiments, the dentifrice composition has a water activity at 23°C of less than

0.60.

[0051] According to some embodiments, the amount of humectant in the
dentifrice composition is related to the leakage rate of the contents of the capsules
contained in the dentifrice composition. In some embodiments, the leakage rate of
the contents of the capsules is inversely related to the amount of humectant in the
dentifrice composition. In certain embodiments, a higher concentration of
humectant in the dentifrice composition results in a lower leakage rate of the

contents of the capsules contained in the dentifrice composition.
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ki netics. As shown in Figure 1, in certain enbodi nents the | eakage occurs
wth an initial fast phase with a half life in the weeks/ nonths tinme scale
fol | owed W9 2a108158@2equi | i bri um phase. Referring to Fi guPeTaiS2@8081984 | ed
anal ysis of the fast phase kinetics reveals that in certain enbodinents the
| eakage[00aREe f Adcovsinged sontedankodigidrts thdanshowof hontdcgatiténZhe i N sone
enbodi nents the flavor conponent |eaks at a constant rate; the rate is the
sl ope oflentifgiceicammositian isfrelated teteayetedactivity obw]denddseeromgresitionne

enbodi nents, .capsul es are, stored i slurry to reduce | eakage of the

cont ent I GFAIREMERSERERS e WaRRY Ashistu i dendliise CapRmo Pt d in a
sturry tiated Beht HeeBtark ESLertrath HIHERER ARlce dfinsONiBoEMROL)HTENt S, L he
capsules are stored in a slurry that includes at |east 20 wt % unectant. In
sonme enbedodintsts, 4 hgheapsikdedraaion ctlamgectamt ia thk wehyiftittadompeditioes at

| east 40 Wt % hunectant. In sone enbodinents, the capsules are stored in a
slurry tdsaltsimalleeswater|astigityss the domtifrisetcampositiosone enbodi ment's, the
capsules are stored in a slurry that includes at |east 80 w %unectant. In
cert ai n[@6Bpdi MeRBLS e dnisodiapsits, ehe aratecaniceryvstiad dehOO03& codapeyidomé t o sone

enbodi ments, the | eakage rate of the contents of the capsules contained in
t he sl urelgtefgolteeleakpgmraie of thaworderts#f theernsuéssreoniinead in the dentifrice

enbodi nents, the | eakage rate ..of the contents. of t o l.es contained in
the sl urpppalips LY B TAR drfpfafhertadng P St Byt Be SRBRME s

embodi NgSH B ositiBR Ha8 kARt FALBoRALhibREiHE B RAkSeOfatt BEURARTILGAS of A @i ned in
t he sl urryl%iog1 Iessfl t han 1.5e-‘IJI }\I/F sec at roogn taerrperature%I‘?(F(%)Og‘E)éjt

Accor di cegpstbessoneai ned adilteddrgifricheotrpokiage. rMatsenaf erhbedienaite i Dwasr t he
capsul es contained in the slurry is |less than le-9 M sec at 400C. In sone
enbodi niatey, actiity |0 dradentifzice compasitieioresuhis & afowheleekpgatate ot et ai ned in
the slurry is |l.ess than [e-10 Msec¢ at 40 C In certain enbodi nents, the

I eakagecc?%tfﬂétssé}f%]t%%‘éapcsblﬂffsecrﬂ“%alblﬁdt”Pughecg‘b%tﬁff]§§ CRBMOSIHEY in the slurry is

| ess than 8e-I1 Msec at 40 C. [0041] According to sone enbodi nents, the
Ieakage@iﬁﬂél_e&f the contents of the capsules contained in the slurry is

| ess than 1.5e-9 Msec at 49C. In certain enbodinents, the | eakage rate of
t he coni08htk oflheHellcapygibesnplntiartheddéstribhensl damynitsate essddiaents. 5e- 10

M sec at 49C.. In sorTE enbodi ments, .the_| eakage rate of the contents of the
capsul e¥itohihs sreae ioh thgrespit iy entonedesamamples aragiyen satelwtne the 0042]

Wat er LVi . slur i i S_the_vapor,. pressure of water
above alartieyr EloialicR At iy YPGB FEa LR BERE el St "t e
sane t efRehabHRS nt PAIRaRIHsGhetdof afe PBABYIE ‘%\Qtlﬁlﬁltrtgzp%rgﬁ%’f&% Me dpige oneter.

I n soneenbodi ments, ‘the slurry has a water activity at 23C of |ess than
0.97. landecdr® n enbodi nents, the slurry has a water activity at 230C of

| ess than 0.95. In some enbodi ments, the slurry has a water activity at 23C
of | essEkhapllr: Mapddle SRITey ERPAdIRIMsS, the slurry has a water activity at
23C of Tess than 0.90. Tn sone enbodi nents, the slurry has a water activity

o bomeozsees cialelafity bARGRRPRAL D! ParR WpSHRObATRERy 1 Ne amount

of hume
flavorants were prepared with no sorbitol, 20 wt % sorbitol, and 40 wt % sorbitol, A,

B and C respectively. Table 1 lists the contents in weight percent and the water

activity (Aw)at 23°C for each capsule slurry formulation.

Table 1: Water Activity for Capsule Slurry Formulations

Formula (wt %) A B C
Water 66.2 46.2 26.2
Sorbitol (active) - 20 40
Flavor capsule 33 33 33
Xanthan Gum 0.2 0.2 0.2
Potassium Sorbate 0.5 0.5 0.5
Aw @ 23°C 0.97 0.91 0.84
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related to the | eakage rate of the contents of the capsules contained in
the slurry. In sone enbodi nents, the | eakage rate of the contents of the
capsul es wo 20rwvsBel y rel ated to the anount of hunect antPCiruseevs/ 081984 ry.
certain enbodi ments, a higher concentration of humectant in the slurry
resul t s[poBsla | oner dateakags that £ hafher kenaontativirsofGorbhel aapspoeds edth ai ned
in the slurry. [0044] According to sone enbodi nents, the anount of

hurrect alewdrdeakipgeghigratyeails terapeaddres o t he water activity of the slurry. In
certain enbodi nents, the water activity of the slurry is inversely rel ated
to the f0OBECt aMabkdhiss thaldaknge rateh@Mghen) oy thd flasommeneeritedf thent s, a hi gher
concentration of hunectant in _the slurry results in a |ower water activity

In

of the efageryateq

omps]es| gpnsyped diblarit HEHeSSAt RO URGEBIPCRRIISA ty of the slurry

is related to the | eakage rate of the contents of the capsul es contained in
t he sl uTalple 2:nLednapaiRatendiobiaven Conterte of@iagsubastinGluyryofMisee) sl urry has a

direct rel

ationshin wth t he
T T A\"ARE~ANEI wr L"BLEL CIre

aalkana r o

a nf thna ~

cont ai ned

ry AI"IQ

Tempesatare

w ATV A LI %Y
NP pﬂhndi

A>3 \Y A

nts>~a lo

L LA Y2 A2

ontents of the capsul es

r water activity of the

Sviex 108akafe title bl.4vHH)Eont ¢

w5 x [0046H . 8AcTEYLdi

slurry resiloos Temg |
cont ai ned| yn°ct he sl ur

ent s of the capsul es
ngotlBonme énbodi nents, capsules are
cont ai ned [yBe@ dent i1 Ce1§9Mposl{i®n T pgFedire 'eakage of the contents of
t he capsul-e—tn——sonme—enbodinents,—capsutes are contained in a dentifrice
conposi [(058] i ndhediaty dbonoestratt thiaha diglerzoenterafaticn bos@bitat indddapshie
dentifrice conposition. In other enbodi ments, capsules are contained in a
dent i f rplearcepserpsiowiihe lAehyakimsEY dhet 2h At diegapsulsslusyi o 85 wt %
In certain enbodi nents, the capsul es are coacervated. [0047] According to
sonme enBrainphn?: sDettieidedakagesitiane CohtdihngCapedesand Lehleageddsasd es
contained in the dentifrice conposition is |less than 5e-9 M sec at

roont enfesaf Ur @enltitrisOFEMPEBRIdINTRAARInihEFladveafARE dat&vafed hpsarRBbATES Of
t he capsules contained in the dentifricé conposition is less than le-9 M
sec at poeparedmpdr wnipws athnustsng rembhedamentdswyatdre Thedkawe-filkdeapsulehe
contents of the capsules contained in the dentifrice conposition is |ess
t han 3ehave Mn%éeraﬂoapasﬂ@é%@ét%éhﬁ%%@ﬁ% r73/°1960f§81=re

nbodi ) . : . | o rod
e dentleuadE  EREORFULEICupL LR RRT SN A P AP R R BTl o 1
embodi neffistile. t1a6ld RR&LIURe EdiBnafinthEghopéRBhSad tli&@a?e&&%ﬁbﬁ? (AQNARI ned in

the dentifrice conposition is |ess tﬁan 4e-9 Msec at 40 C 1n certain
enbodi n2#i(sforteheh Healdage coatposdfion.he contents of the capsul es contained in
the dentifrice conposition is |less than 2e-9 Msec at 40C [ 0049] According

to someTaphosli Dehtifricd DRjdidahage Aahpoditiohbe contents of the capsules

contained in the dentifrice conposition is less than 8e-9 Msec at 49C. In
certai n enbodi mreriamulhdwit§akage rate ofA t he| conBents| of €he g¢apsul es
cont ai ned | iWatehe dentifrice conpositiondds | pss 2than |6e-90M sec at 49C. In
sone ?”bOdUE’tférﬁl .f h?_ L eakage rate of tfp@ cont er;_t§ of| t hqocaps,ul es
cont ai ned "L G REMTALLIER 20 20 20

Dental Silica - Thickener 4.2 4.2 4.2

Sorbitol 14.6 14.6 14.6

PEG 600 3 3 3

Pluronic F127 1.5 1.5 1.5

CAP Betaine 1 1 1

SLS 1 1 1

CMC Gum 1.5 15 1.5

Mint Flavor 0.7 0.7 0.7

Na Saccharin 0.5 0.5 0.5

Tetrasodium Pyrophosphate 0.5 0.5 0.5

Sodium Fluoride 0.3 0.3 0.3

Parabens 0.1 0.1 0.1

Flavor Capsule 1 1 1

Aw @23°C 0.88 0.78 0.59
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conposition is less than 5e-9 Msec at 49C. [0050] In sone enbodi nents, the
dentifrice conposition has a water activity at 23C of less than 0.95. In
certain ewbadiomsatog, the dentifrice conposition has a waCEmSaaBiosissy at 23C
of less than 0.90. In sonme enbodi ments, the dentifrice conmposition has a
wat er afpoe8] t y Thie B34 slodwltRssa hipgier Qoléentiationwthienbashnert dentiffiee
dentifrice conposition has a water activity at 23C of |ess than 0.70. In
some entodpasilips correepeiutn Withiadlewsspast astorthats2BCOmittbe dgptifnidet y at 23C of
| ess than 0.6Q0. [0051] According to sone enbodi nents, the anmount of

hunect aff™PRSHRB dentifrice conposition is related to the | eakage rate of
the contents of the capsules contained in the dentifrice conposition. In
sone ent¥9blhententiftiee c@aragjsioname theoachey aterh capudespfortpi@ing gavpasts s
inversely related,to.the.anmount o mectant, in, th entifri onpoEsi tion.
| cer ¢ HFH RGeS STCHR HRRr ol O b T B T B

denti frB%ﬁd@ﬂ’PQﬁbhugg, {l\%ﬁ@%}lﬁasgg'ﬁt@{fl\lfl%&ﬁ of BRKAAR Bnferff of fife contents of

t he capsules contained in the dentifrice’ conposition.[0052] According to
sone entgderendéd cajstbesamdiained fin lurdeitinice conipesitttenid faries conposition is
related to the water activity of the dentifrice conposition. In certain
enbodi niemperatiges.wat er activity of the dentifrice conposition is inversely
related to the humectant concentration in the dentifrice conposition. In
sone enbablenkrienkage Ragéeof Elawoe Qonddnts nf dapsuhlmdhddéentifrideh€omiotitian ce

corrposi{ign results in a lower water activity of the dentifrice
conposi <) [ 0053] In sone enbodi nents, the water activity of the

dentifri cegconpositionis regtated to the ffeakage ratepf—the—contents of

t he capsul dengmmataireed in the denti¥rice ¢onposiBion. |n cdftain

enbodi nents; Fvi-ty—of the deptifriece—conrppsitionhas a direct
rel ati onshirpow ré}nplgg,t{lﬁz_akage; xape of the|ganients of [he jgapsul|es

contained|in the dentifrice |conposition. Iln sone enbodi nents, a || ower water
activity of e dentifrice cobnyci?_igti on resulfs;dn a Iovufg( 1Iogakage rate of
the contents of the capsul es| contained in|the dentifrijce conposifion.
Exanpl es 08§4] The follow ng7 ex rgrpfes funther gescrl be and denonstrate
enbodi ment 8 W thin t he scope o¥ 1he present % Hiention. | 45488 exanpl es are
gi ven sol ety—for—the purpose of THtustrati omand—are not—tobe construed as
a limt@0b2h oflhehkatpslesesthatmieighororasniratipn vl ghatrionortdspords wathea

possi bl e w t hout departi ng fromthe spirit and scope. Exanple 1 : Capsule
Sl urry avenieakaggnatea@as] teapeiateres| urry fornul ati ons with coacervat ed
capsul es containing flavorants were prepared with no sorbitol, 20 w
%orbitol, and 40 vt %orbitol, A Band C respectively. Table 1 lists the
contents in weight percent and the water activity (Aw)at 230C for each
capsul e slurry formul ati on.
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Table 1: Water Activity for Capsule Slurry Formul ati ons[ 0056] The data
shows that a higher concentration of Sorbitol corresponds with a | ower

| eakage raibeosrosemeh tenperature. [0057] Table 2 |ists Pha/uSeakagmdss at es
(M sec) of the flavor contents of the coacervated capsul es contained in
the slurries at various tenperatureSLATMS e 2: Leakage Rates of Flavor
Contents of Capsules in Slurry (Msec) [0058] The data denonstrate that a
hi gherv\g&g&gl iti on of sorbitol in a capsule slurry corresponds with a

| ower Cti'vity at 230C of the capsule slurry. Exanple 2 : Dentifrice
Conposi tions Containing Capsul es and Leakage Rates [0059] Dentifrice
conposi ti onsAcepsaliers WEY CPEVSHSRE | | ed coacervated capsul es were prepared
wi th various anmounts of hunectant and water. The flavor-filled capsul es
have a an outer _coating of i i u hain triglycerides and 7% protein
surroundi ng ?ﬁ%a§f§§5Pg?%Eﬁ%%h%%§€k%gﬁ%rises bet ween 20 and 30% by wei ght
of the capsule. Table 3 lists the contents in weight percent and the water
activity (AWt [@bstABGvT Brhvaaekadentifrice conposition. Table 3: Dentifrice
Li qui d Phase Conpositions[0060] The data show that a hi gher concentration
of humectant in a dentifrice conposition corresponds with a | ower water
activity. at 2Bocistule slergent ¢laim dewbsrpioshe hemectamoéagorbiati fri ce
conpositions with coacervated capsul es containing flavorants were prepared

wi th vari ous..amunt f _hunmectant and water,listed. in Tabl.e 3 as A Band C.
Table 4°1 | st Sh¢ HET-anags pacent b PDeestR 4R it Ry i 8 8fidn s "of 1 ne
coacervated capsules contained in the dentifrice conposition at various

t enper afur esThd apiléslukBrEPASINRA! fheffin th@MOmeERIH: 8NASleRdt JARRsEUl es i n
Dentifrice Conposition (Msec) [0062] The data shows that a higher

concent patyietiylefie glygok propyglene ghpohdylivelt éryahtitoleor bataloege rate at each
tenperature. CLAIMS WE CLAIM 1. A capsule slurry conprising at |east one

coacervat ed psul e; and at_ least 1Q wt % wunectant. 2. Th apsule slurry
of claimi, &E%F%H’WI? %@%ﬂfe@mﬁfecreglrs%oqlw/avﬁe@m ﬁ*}?eca@éﬁﬁetﬂ?‘é‘% lurry of
claim1l I el el | ycerin. 4. The capsule slurry of claim
1, V\herg?l)ﬁ@?]ﬁgé %&%%EQW?S at eéftéggt one of polyethylene glycol, propylene

glycol, xylitol, erythritol, or betaine. 5 . The capsule slurry of any

precedi 8g cl @harapdies eliunryt beclaap Sivdesdin thy ca; blsesy edmpeastat2€aseii0
Y% unmectant. 6 . The capsule slurry of claimb5, wherein the capsule slurry
conpri s&d ‘ahumestant40 w %hunect ant .

7. The capsule slurry of claim 6, wherein the capsule slurry comprises at least 65

wt % humectant.

8. The capsule slurry of claim 7, wherein the capsule slurry comprises at least 80

wt % humectant.

9. The capsule slurry of any preceding claim, wherein the capsule slurry has a

water activity of less than 0.94 at 23°C.
10. A dentifrice composition including the capsule slurry of any preceding claim.

11.  The dentifrice composition of claim 10, wherein the capsule slurry is present

in an amount of 0.1 to 10 wt %.

12.  The dentifrice composition of claim 10, wherein the capsule slurry is present

in an amount of 0.5 to 5 wt %.



7. The capsule slurry of claim®6, wherein the capsule slurry conprises at
| east 65 wt % wunectant. 8. The capsule slurry of claim7, wherein the
capsul e sworpw/oseepri ses at | east 80 wt % wunectant. 9. Ph@/uSa@soB®ss| urry
of any preceding claim wherein the capsule slurry has a water activity of
l ess than 0. 9He dbn2BCe chthpdiiti@nti flnim e0owipash thommpsadd sdiygs hesenapsul e
slurry of any preceding cIa|n1 11. The dentifrice conposition of claim10,
wher ei nint freavepatbel sitdpry is present in an amount of 0.1 to 10 wt % 12.
The dentifrice conposition of cIa|n110 wherein the capsule slurry is

present _jn an ampunt of 0.5 denty fri i.tiQ of
Ol o m 16+ wh B BF R e pe Rl Ecsy A G PR RO SPHbR 5,
A et hogh,of ofEBACLRG L P& U ﬁifae g yat ﬁk’i‘n tGOERND ity storing at
| east one coacervated capsul e in apsul npr|S|ng at least 10 wt

% hunechafiectan®. The nethod of claim 14, mhereln t he hunectant is sorbitol.
16. The nmethod of claim 14, wherein the hunectant is glycerin. 17. The

met hod of claim 14, wherein the hunmectant is at .| east one of polyethylene
gl ycol , I%rop?h@ﬁéﬂb¢@@6dﬂnéﬂﬂtHﬂ?%%Pfh%PUHE¥§FHéSSq itokhe et hod of any of
clainms 14 to 17, wherein the capsule slurry conprlses at least 20 wt

%hunect ant . Wg%[ sule slurry
conprlsgg at Beaé?ﬁ%g%wpggnhuheg%hg?%ﬁaa’ %Egﬁggﬁ'clain119, wherein
the capsule slurry conprises at |east 65 w % hunectant. 2 1. The nethod of
cl ai m 207, whghehiethbie of dlasul 1@, siherdiy tho hphieeemtas al kastor@biviol pethyleeet ant .
22. The nmethod of any of clainms 14 to 21, wherein the capsule slurry has a
wat er agbmvlmyopybheggmphamvﬁugﬂlawtﬁemnezs The nethod of any of clains 14
to 22, mhereln the capsule slurry is added to a dentlfrlce conposition. 24.

Th t | 3, wh | ded t .d ifri
T e e o g b E Bt o oF Cloinb 48 r§32 W hely Hid ansBEHISET defuadifeS A o' ©°

capsul e|skusd Yt oshaddednto a dentifrice in an amount of 1 wt %

19. The method of claim 18, wherein the capsule slurry comprises at least 40 wt %
humectant.

20.  The method of claim 19, wherein the capsule slurry comprises at least 65 wt %
humectant.

21.  The method of claim 20, wherein the capsule slurry comprises at least 80 wt %
humectant.

22.  The method of any of claims 14 to 21, wherein the capsule slurry has a water

activity of less than 0.94 at 23°C.

23.  The method of any of claims 14 to 22, wherein the capsule slurry is added to a

dentifrice composition.

24. The method of claim 23, wherein the capsule slurry is added to a dentifrice in

an amount of 0.1 to 10 wt %.

25.  The method of claim 23, wherein the capsule slurry is added to a dentifrice in

an amount of 1 wt %.
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