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WO 2004/ 026280 PCT/ US2003/ 029228 ORAL FORMULATI ONS 5

BACKGROUND OF THE I NVENTION This invention relates to
wo@e@k/0s@Bo d formul ati ons of rapamyci n 42- est er P@I/UK2083/029228

hydr oxy- 2- (hydr oxynet hyl ) - 2- net hyl propi onic acid

(CCl-779). Rapamycin is a macrocyclic triene

anti biotic produced by Streptonyces 10 hygroscopi cus,

whi ch was found to have antifungal activity,

particul arly agai nst Candi da albicans both in V|tro

and in vivo [C. Vezina et al. . Anti b| ot. 28, 721
(1975); S.N.  Sehgal 28, 727
(1975); H A Baker Oelt%&lé?/OR Lﬁﬁ?@t}%ot 31, 539

(1978); U. S. Patent 3,929, 992, and U. S. Patent
3,993, 749] . Additi onal Iy, rapanycin alone (U S

Pat ent 4, 885, M in conbination with picibanil
BA(%@QOHBILDeQF TJF'E4 Eé‘ﬁ'ﬂ? has been 15 shown to have

antitunmor activity. The inmunosuppressive effects of
r apanicihverttion eelee o Bias SdliageshulationdSERpamyciddblester with 3-

clo nd FK-506, her macrocyclic
hyﬁaxgg Mé@é égﬁ{igv”éeﬁb@@ﬁpm@'ﬁm {383 Bé%%ffective as
| MMRpANYPIneS & imeerageiit tiend Aeibestio podused By StrBptomyces
f %\é%oq%ég?/hlcﬁ %féﬁ&lfrgzr to é‘{a@é?%f%@g}“ Lg{jﬁy Fqﬂyéq%ﬂrly agginst Candida
altFPﬁnsmotH in vitkp, ardi8in Y18 1C) Vet aDkadAdtlbmit 28APRANYT78); ISSN.
e e n ergjc -
SeBHeei ki 5 QP'OP 28 e o TER bk Gt St \ngpit 31, 539 (1978);
U.schatentss, 929 99p; tahe LaElj Ratanmtt3, 893, 149]t Additioreie| ra ﬁfgmﬁjg'one (U.S.
g

Peb i FRBILT) 1 GBrbREbbd i pgﬁl@ni@@% B4R 4R TR beer

shalvs to hmefaﬁtntdmnrmc&w&ntl ng or treating systemc | upus
5. 078 999

o T 5l s s g T SRk R B R ohsen
34di¢ E88e nCydospoath dsamief K-606 othdd.nBacriycimmolc B84, MR ave been
on 1, 1, SHECHE 30 G0 2pyRR0NL 334 g RN prpn
trapsiganthejeotsn (6. S datent & 110, §98¢. aRi Martelred al. fEandl Physiol,
Ph%hggégyﬁ? _n/jfngs &?#@%g’s}é@w %%mﬁlnflig %ff%tjrvg in frRle&BEfmental
allgrgigianvriialgmyideranodel e opsishfopatuitiple sqigibsien itmadi@Gne aohritis
mo%‘d 2 rﬁ@dé??d#lrﬁéurhﬁgildadﬁ?ﬁﬁﬂé %ﬂd [e|H’e<§|veP %rﬁmedﬁ?% tri2HO8, of IgE Jike

i gnant carcinomas [ U.S.” Patent 206, 0 car di
a”t'?ﬁq'%matory di sease [U.S. Patent 5,496,832], and

anemaBamikiis alb@ L&t iR pRAENHIEr-treafing systemic lupus erythematosus
[U.S. Patent 5,078,999], pulmonary inflammation [U.S. Patent 5,080,899, insulin
dependent diabetes mellitus [U.S. Patent 5,321,009], skin disorders, such as psoriasis
[U.S. Patent 5,286,730], bowel disorders [U.S. Patent 5,286,731], smooth muscle cell
proliferation and intimal thickening following vascular injury [U.S. Patents 5,288,711 and
5,516,781], adult T-cell leukemia/lymphoma [European Patent Application 525,960 A1],
ocular inflammation [U.S. Patent 5,387,589], malignant carcinomas [U.S. Patent
5,206,018], cardiac inflammatory disease [U.S. Patent 5,496,832], and anemia [U.S.
Patent 5,561,138].
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WD 2004/ 026280 PCT/ US2003/ 029228 Rapanycin 42-ester
W th 3-hydroxy-2-(hydroxynet hyl ) -2-nmet hyl propi oni c

w@eiod/ota28l - 779) is ester of rapanycin whi ch haBCT/US2003/029228

denonstrated significant inhibitory effects on tunor
growmh in both in vitro and in vivo nodels. The
preparati on and use of hydroxyesters of rapanycin,
including CCl-779, are disclosed in U S. Patent
5,362,718. 5 CCl-779 exhibits cytostatic, as opposed

t o cRruphRYdiS 4R1eeRe With %%yd%?&-?@%dr@?#{rﬁ&hw B%éthﬂ?ro‘b%nic acid

ession of tunors or tine ecurre
(‘g%r%?’?@ eelerqf fRrarpciwhish hagdemensiistasksigrifisant inhibitpryreffects on

tdnlftﬁtgrb\ﬁthsm Bbtha v'tr@ anBad V|9$ m%'dél@' fl’ﬂla'%repggtlo%?a%dmse%? to
e_cytoplasmc proteln

h)gi}g)ﬁyes%fﬁ efﬁapﬁﬂ?@mlgd%n%ggyﬁgg WQQCI%%WS} Batent 5,362,718.

t ar geci-ot9 eﬂpaw@tmatw 89 oA tAsyt6tERE brogeRRAMY & ﬁ‘1ay delay
soc ated pr.ote FRAP]). Inhibition of mrOR
t péegregsl.l?n o# thOEﬁ {)r tm&e Hinef §chfregqeg ,(,ZQI -779is conS|dered to

hawﬁméunamm of aatohwaaf[sS sumlnani todhatBf i éIpkis) es@lwmmsetl@ and
rans severa

i85 = Pl e Etopls ik el Qb B A S5, MTOR

(mqmtnallarahacgelt bf 2phmgtiocalso knichhS@sr F}pBPDzlradaﬁ@'din%sé@ated protein

IFED bR o PTEH T RBa Y el MEiefS 3 yaaty af sivbd Birpsaycion

patheays] lrtcbldiilgpiyaﬂ@ebsktmmkated celbprelifefation aranskfioa bt MBANASEbr

<S8 B o B T RS RER 3R e ) 1 0

tr@@chg’uonol@ﬁdmglto indibitansof pyegressidni®e callayele, frdne BleoriSa The
m%@agﬁ%ﬁé? ?Ctl?é ??‘E‘bl %8 ﬁ—gartl 6e§ hgl‘c’r{,}ﬁg%lct gn[grirqua@)éockés novel for an

argichnger drugrhe corrpound arrested cells in the Gl phase
f I [
nave QUG SGHIP o oRdh Yo u Tttt o Hghenet
hlhtglmmaﬁwdlmrse( Bm]@‘rc&ﬂss sCeiriitral neeose systerh CNG) c:a{cet Y@ e@mia (T-
eﬂ#b‘?é'%? c¥\’r°cre? ﬁ@gtgfe‘:&éh%rj ¥nd FEREbH \flﬁeé were ?m%rﬁggth%&g%qt

ctive'rn an ort
sgngitive i Ch-?EQg TI@ @@mmpondarr@sted cells in the G1 phase of the cell cycle. -

(pl %@/\%ts'tt?cﬁéé M%F'nﬂgé’ﬁg\% Mdﬂélr%ﬁ%at%%%?@%%ctmty against

glIO astonma cel Ine I1n vit
hugugrpiugs ¥enagyaitsel-divesse mhf@logtcebwnea;fGlzﬁn@ewwadartmumm

sePBificE RACCL7IIARY ﬁle'cﬂm‘}b\égﬁd \g‘ag St iN5h lortﬁéto&ﬁ?h@%a%el in

breast cancer |1 nes In vivo

NYARHTIEF t S60WEY) Faster (P'Pbeletdﬁélv%gwcqeé stiggwikgations of & suman

glibBraBlhit delMn®fn Wb wEZ?ndrlSele @@%@e@gy @@I@??@(’FI'HQ Hv&tH of
t han makes 1ts bioavail abi

sq&g(ﬁ?ﬁwrﬁa%aanqggﬁébmow nyql@ miceAvelkas RfuRIdwe breast cancer lines
stidied mbiivol 4130 waamlbﬂadage:mfﬁa | actone bond, resulting

In tgne ot?srtén?e owaré)s theqormular%l%n of CCI-779 is its poor aqueous solubility
(less than 1 ug/ml), which makes its bioavailability low. In additional, CCI-779 exhibits
aqueous instability via cleavage of a lactone bond, resulting in the formation of the ring
opened seco-CCI-779. CCI-779 tablets prepared by direct compression of non-
micronized CCI-779 with standard excipients and fillers, in the presence or absence of
surfactants provided tablets which did not exhibit rapid and complete drug release, and
thereby provided an unsuitable formulation for CCI-779.

-2.-
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30 opened seco-CCl-779. CCl-779 tablets prepared by
di rect conpression of non mcronized CCl-779 with
W@ t@atz2680 exci pients and fillers, in the presePCEUS2003/029228
absence of surfactants provided tabl-ets whi€h did not
exhibit rapid and conplete drug rel ease, and thereby
provi ded an unsuitable fornmulation for CCl-779. -2 WO
2004/ 026280 PCT/ US2003/ 029228 SUMVARY OF THE
INVENTION Thi s invention avoi ds the aforenenti oned
SR EIBE g @ water-soluble polynmer such as
pOV|done ( and enploylng a wet granul ation process
to provide a 5 highly bioavail able non-m croni zed
Ccl I
S R e S A A
PQiyrBes Syieh awpglti@raﬁ RV mad gswleying et safan%fﬂ@ process to provide a

h@lﬁlHilb%\/gféﬁfeﬁwonarﬂfér@déﬁG@W?fQWbﬂh%lﬁ%%attd%e%Hgs%é‘d|§solutlon
bout 4 about 6. O her aspects and

arwuvaﬁblawéobﬁmt e inhjkivan Qfmeaﬁadlatl%caabﬁa? bessistgehby the use of

d ORENdif
ori'é)or @&k%&é@&%@ﬂ?%ﬁﬁﬁgw%? | Sttl nvent | Endpgégéﬁog{e?%

a%PU%@l id fornul ati on conprising a granulation prepared
usi NGthar ¥Edectl AHARBHRGeP bOEE Ffventich Will @& pPhht #6m the

risin , a water 15 soluble polyner, a pH
foﬁ?i’g&g?ﬁﬁgda%ﬁ'pt'% surfactant, and an antioxidant. In
one enbodi nent, the fornulation contains fromO0.1 to
f 20% fromb5 to 15%
Dé?@-ﬁbn[?gée%ﬁ’iég‘ cﬁtﬁ'\ﬁt ;“Q@,‘l]r é'gg fromo0.5 to 50%
fr 0m\dcotd]ng‘l@%lsfrfvemlorﬁprbmd%%solidfomdl@tldroccﬁﬁﬂr‘dsmya §maantation

eregaied o8 i Serhict ooy A s RBUATEL oot BTl B vter
sduiid prolyintn alpHinobifig &gdrd, dsifactant, ZBid@nltibxid@ntSBbone

ol R AR conlBMENS 0.0k D5, SEREHSTE 2%, B 1 t0 20%,
férorol 804, o fromy 7 40 $206dotwRIGCISiTOL m@h@ Ao, fragn 1 to 40%, from

5 ROSEY, S '1b|t§5§é éB} #P&lﬁﬁﬁa? 289 (W )ﬁ&%?r sk %6\ ler‘ lﬁ’%m 0.5t0

Itate ranu I on an etln
10%, 1® S%r efior®se (wtlfmu) surrf@ctatmar@kfmm P01 %t0b1é/o dbGT%r’c@ré% or

0\4\"/}118 PR \gf/\%‘l ﬁﬁ&ﬁé%n‘{; ﬁ8w ﬁé(rs Fe™S TRy Shfth more, or

wat er an an’a ano el ng the pre erred’
leas, @b Hsise compapiiant . Typl cal wat er sol ubl e pol yners

i ncl ygdesorRbibtdH Mal lsol doRiziredlithBle chelating agents, fillers, binders,
surfactants, and the like to facilitate the granulation and tableting process. ltis
preferred that the wet granulation be performed with a hydroalcoholic solvent system
comprising water and an alcohol, with ethanol being the preferred alcoholic component.

Typical water soluble polymers include, but are not limited to,
polyvinylpyrrolidone (PVP), hydroxypropylmethylcellulose (HPMC), polyethylene glycol
(PEG), and cyclodextrin or mixtures thereof. It is preferred that the water-soluble
polymer is PVP, and having a molecular weight of between 2.5 and 60 kilodaltons. Any
given formulation of this invention may contain multiple ingredients of each class of
component. For example, a formulation containing an antioxidant may contain one or

more antioxidants as the antioxidant component.
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pol yvi nyl pyrrolidone (PVP),

hydr oxypr opyl net hyl cel | ul ose (HPMC), pol yet hyl ene
w@bkops02628( PEG), and cycl odextrin or m xtures tPer/Esfon3/029228

It is preferred that the water-sol uble polyner is

PVP, and having a nol ecul ar wei ght of between 2.5 and

60 kil odaltons. Any 30 given formulation of this

i nvention may contain nultiple ingredients of each

cl ass of conponent. For exanple, a fornulation

t j nre o
cont A ARKIrANb 5Gs IRNiE Ak AkdIndHif 1o BRcacia, sodium
cnzaiemltglteaz@o apd:vmgsmlgacwg@zzgsesm@g b befferingrroenlatipnng
d’ﬁgéé’ m%by@@a pbgh 1 %n'B_ICIBf é%dr?éhggﬁg&t@ tric acid,

citrate er mld acids or
bas e&coeamtﬂ @tlokldamtsmmludegblat ase hot linvteddonditaic mcidgd, 1-o-

to%ﬁhe?cz 9%ILIR I§‘H Hnbrqo F‘Ilg@g{:&ag? %rblé‘g&w atl 588@%%%&61’( ds

e’ an IOXI are n
exp@cted ithatitiee anrticidadts| of ghe f@rmujgmms@f this ineemjonBKi be used in

&T’ﬁfoﬂglréf@?r{eggﬁrorﬁa%q@pﬂoos%%/% and propyl gallate.

expe the antioxidants of the
f or nuhelatingrrgests, end stheneiarialsrcaprble ohbindingdnetal ions, such as

et@ﬁ@ﬁ@ﬂ‘ltamé {808 abARAU NI Ei TN Pd R Lafe e c%;{%l%/o%nhancmg the

el at nﬁg ents, and other materials capable of
stabilifyioh§GC i ons, such as ethylene diamne tetra

acet §GfRE s (r%?TPﬁ')uo%%lysbﬁJa%‘éd %oél[x% lﬁ@@?&llf@teogodlum dodecy!
enhancing the 10 stab of Sur f ac

SLﬂfagﬁ Al @ée@eadyéf@ri@gb@laf@ogly%@?@ﬁﬁ |Caaha§ﬂ d@@ﬁvpa@'ate etc.) that

Qé omemde ith IeéitHlnf aﬂélt@rneﬁlﬁély Setlﬁkfxyféltéoa/s@@té&é onls such as
hol at e, chol ate, de

é(rtop}gl? Elgltv?tgfemi,gg OPBRTR W@aylg@q alyel SHeg é( Y\?ltamln EQFGPS)
PN IGER h&-@bbﬁoxﬁé@@baﬁc&ﬂ copdginak Qn@pbl&xarﬁé@h as

gjggé) E§l§r§ @E\r’gqq%gtgg %8&?% glhcrgsreo IPa}{:toesgem%ralcrys’taIIme
cdmloy@,w@gdamhenage Beuywm@a@wm rseedphto Churs apadiy, rBbiesteasid
BeGHE SR e SRl eIy iSRS AR B houioss
caltioa cearb@tyhesieyctidiosersoditrg nasihyicelbt esar Aydroxygthylcatalose,

Jg(g)gf%ﬁotp? CSiL{I?ﬁ% hycﬁgﬁ%g%%}ﬂr?éhg%;lulgsea&l]tﬂala%e h&%ér@stallme cellulose,
ceies‘téa)’xbmmﬁmylcem hlodhud ecetyt abteisumax, dextrates, dextrin, lactose, dextrose,

gl?@err@ ely %ﬁ)c%}fl’ @é@oﬁg%bﬁ%lly ggﬂgﬁ@ étél% ?t%e%olg%gethylene
alhy@ﬂwxg/molypwwmem}welm polyesgetbiiehacaster, oihdatyatuesal | i ne
pcﬁﬁ%gﬂh%ﬁﬁe ste%%t:?ss taﬁa g}ﬁlywﬂkl ﬂl)l’ Fgﬁﬁoélslgglr@%};%%oogg fc¥iporated
intgl the doryriulationool eat e, gl yceryl rmnost earate, gl yce’ryl

pal MAORRALALEcarP YRv¥REMY F#&Saring an alcoholic solution comprising
CCI-779 and an antioxidant, and an aqueous solution comprising a water-soluble
polymer, a surfactant, and a pH modifier, in sufficient quantity to adjust the pH of the
aqueous solution to 4 to 6. Suitable alcohols include methanol, ethanol, isopropanol,
and the like, where ethanol is the preferred alcohol. The solutions were mixed and
added to a mixer containing intragranular excipients. Alternatively, the alcoholic and
aqueous solutions can be added separately without mixing with each other. Such
intragranular excipients comprise binders and fillers to promote dissolution
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al kyl ethers, polyethylene glycols, polyoxyethyl ene
castor oil derivatives, polyoxyethylene stearates, and

w@oioywea2gd al cohol, and the |ike may al so be PCT/US2003/029228

incorporated 25 into the formulation. The fornul ation
can be prepared by preparing an al coholic solution
conprising CCl-779 and an anti oxi dant, and an aqueous
sol ution conprising a water-soluble polyner, a
surfactant, and a pH nDdifier in sufficient quantity

ehifarREindat T)}b?‘capf'ﬂtrgé rahbl@r e a?%dlﬂdeo Buttdte fof Ifnifed to,

Sui t abl e al’cohol s T ncl ude net hano
micepsy epiie Felluinse alagtoss @npickescauprlioge é@wﬁoThe golidHetragranular

ei@f @é@c& RSgRinGRIR withithe ssiticHs iR A% WBEEuMI %.m/ifamd gr=Ad@R86h is

a m xer contalnln? I ntrag ranul ar eXC|p|ents

a%tr'%\@adnah? sy cap ke ad %ﬁbwﬂk& indgrepifying hiab @dow shearigsarulator or a
hi@ﬁ%hb@r elel@stop ePRg QﬁaﬂUMtldM s RPEY i Xbi BeWidhyer %ﬁﬁﬁbrommately

Suc I nt ra nul ar exci pi ents conprise binders
589t SN TACLLSHS B SR NG SB G 1o 28 AEI0b ] opthganulation
amnlymgz&?adeod’zc%m af@ mfmcgeamétor/érryt@ﬂ lcrab Wengfaaqraﬂuu t& be dried

excl ents are no 1 m

using. PE HPQ/’ gfyénq ¥\@é1 ﬁ‘éﬂpﬁl[ﬁdog@tdqeg(ﬂr%%atlogrpan %e further blended with
extragsaanareilbesmdudtiemnsudings Bﬁﬂrd)cdyﬂaltlmea@dfllam)ué atroscarmellose

oGP bR SRR SRt b5 2 Y, k] Bompressin
intd tebletcan be a bI ender with intensifyi ng bar, a | ow
oD AP 85 91 8 R L2
infrpgraoxiamaxapignts 5010, theadueriuslaad alrohnlip snllﬂlmns abtied to the mixer
oS B BBy Sten b beTrlor ey o feaatont
thgrrainel may bg dng bealf ofﬁlhe age¢ougrsmhuioat fotblawerkhy the ediireedicoholic
PR AT sk e PR R ok Pab TR ORE, Frl emn gotion
aﬂ'el Rdseibls mﬁbp&ﬁmrﬁé@iesun@um iagentioor ocrystal | i ne
[ j ;
cel | #hoRowRbP GAdTRIHAS Rl SRR oRAL TRABESALE tnis

Sstearate In Suc ender

inyesitione Jdedrieraralicy af AKH8 is decEberin 5| Pategbpra67 18, yénich is
hdBbE eS8 Mok b RlryiEREe . C@Peg@@se‘?é%ﬂ@@br’éﬁgra'tﬁn Bh@CI 779 is described

I nttagranul ar _exci pi ents, and the agueous and

indy % BREIN €24 61968 \Mﬁgh dgeRbytiRcor %aWierf efegiieeail ApsRySXamRPles

aﬂeﬂﬂds@rﬁfn@“é%l?ran@%'rﬁitﬁ:‘ﬂ&%eﬁh@éﬁﬂbﬁe For exanple, the
order of addition to 15 the m xer may be one hal f of

t he aqueous solution, followed by the entire al coholic

. EXaMwLEGN, and then the remai nder of the aqueous

solution. O her sequences of addition are possible
and perm ssi bl e under this invention.
Procedure A

The following procedure was used to prepare a tablet containing 2 mg CCI-779
containing the following components; quantities are adjusted to account for low potency:

Ingredient Percent Wt/\Wt
CCI-779 1.77
Butylated Hydroxyanisole 0.10




The follow ng provide representative exanples of the
formul ations of this invention. The preparation of
wW@gl04/p7280 s described in U S. Patent 5, 362, 718PCTI51903/029228
is 20 hereby incorporated by reference. A
“regiosel ective preparation of CCl-779 is described in
US Patent 6,277,983, which is hereby incorporated by
reference. These exanples are illustrative only, and
do not Iim't the i nvention. EXAI\/PLES 25 Procedure A

The foll t@& qg@rg EluBRS USEltgg prepare o:‘ abl et
t

cont ai ni r contai ning the foll owfng
conponent ?VF’QL]ZHB ties are adj us8ed to account [for |ow
pot ency: E3yd Rggedient Percent (W W CC—=7791. 77
Butyl at ed_tydr oxyani sol e 0.10 -% VA0 2004/ 026280
PCT/ US20( $odropbairyl Biwfgleat ed Hyd|3(9(ytol uene 0.05 PVP,

A . . _~a

17PF 8. 85cRiiet Ah Sodtirem tauryt+—Sutd ate 3.0
Sodi um G Soa E{?Maﬁ (Igr O%Gsf%a ObOVSt ric Acid

(anhydroug’fri@Az@ (ampygrash y st aI I i 825Cel | ul ose 50. 4
Cr oscar mgd ¥ O ——Anhy oy gsS tactose—3{. 32
Magnesi um tea gttgfgh%.t%nm%e%vdrat 55 Al cohol (et hanol)*
Purifi ed | sessarmellogs &ddium procesdihg, but does| not

appear i MR toct—Mcroct ul ose,
anhydrou<‘'61n<'}:{¥Pii]}g'"lséeJ.L and croscar ma)rﬁ'P'lgse sodi um were
Magnesium Stearate 0.5
Dehydrated Alcohol (ethanol)*
Purified Water*

* Used in processing, but does not appear in final product.

Microcrystalline cellulose, anhydrous lactose, and croscarmellose sodium were
screened through a 20 mesh screen, transferred to a V-Blender with an intensifying bar
and mixed. Sodium lauryl sulfate, edetic acid, sodium citrate, citric acid, and PVP were
dissolved in a sufficient quantity of purified water to achieve a solution. Butylated
hydroxyanisole, butylated hydroxytoluene, and CCI-779 were dissolved in a sufficient
quantity of dehydrated alcohol to achieve a solution. The alcohol solution was added to
the aqueous solution with stirring. The alcoholic solution container was washed with
dehydrated alcohol, which was added to the hydroholic solution. The solution was
stirred until a clear solution resulted. The hydroholic solution was added to the V-
Blender and the ingredients granulated. The hydroholic solution container was washed
with a 10% alcohol solution that was added to the granulation. The granulation was
mixed until uniformity was achieved, followed by drying in a fluid bed dryer. The dried
granulation was passed through a 30 mesh screen, and any oversized granulation
milled through a Fitzmill. The milled granulation was transferred to a V-Blender.
Additional microcrystalline cellulose, anhydrous lactose, and croscarmellose sodium
were passed through a 20 mesh screen and added to the blender. The mixture was
blended, magnesium stearate (screened through a 30 mesh screen) was added to the

blender, and the mixture blended. The resulting mixture was compressed into tablets.

-6-



5 screened through a 20 nmesh screen, transferred to a
V-Bl ender with an intensifying bar and m xed. Sodi um
wo 2008926281 f at e, edetic acid, sodiumcitrate, PCT/DF03/029228

acid, and PVP were dissolved in a sufficient quantity

of purified water to achieve a solution. Butylated

hydr oxyani sol e, butyl ated hydroxytol uene, and CCl-779
were dissolved in a sufficient quantity of dehydrated

al cohol to achieve a solution. The al cohol sol ution

was gudestiotthg t&@le%h@w@glé%ﬁﬁb‘ér@dﬂ éftth@als%lﬁttbn% W%érQﬂ {a) pure

C&Qe al.coholic solution container was washed
Hy driaparsuigscon 81tablglaf dhe drdlendd the sprigBorsdianghentained in

rahilgtion, BRg (§& tblblle%f tﬂ@g;ag‘élgdu% S%gﬁﬁ{d: e‘gnc?emsgﬁ*?&f %Poa{e The

on resulted.
r?%""? F 3 ST GRRIGIS AN NG earPaN o pf s hvetion mseided
ehirghiceli lisselusion itviaer, and Wil tRglebyVBrovitREMBEncal Hidaail g .
al cohol solution that was added to the granul ati on.
The granul ation was 15 m xed until uniformty was

achi eved, followed by dryiRegehtTa- 7I79DIs§bNQﬁd dryer rhe

T@ér(ﬁ*éh :ﬁé a7nv iovlar Size ana Ha"I'atﬁ‘et"‘”ldg‘&?%%WSB%rﬁnulanon

a BPtznilll. The4nilled §ranul ati®dn was transferredd® o
a VYoBlender. Additional mcrocragstalline[celtulosgs
anhydrodus—t+actose—and—¢roscarmellose—soedium Wer-g

passed through a 20 nesh screen a(l)nd added|to the

bl éAder .| The m3<1t ure was 20 bl erffed, nmagnesium 104

stearate (screened through a 30 nesh screen) was added
to the blender, and the m xture bl ended. The
resulting m xture was conpressed into tablets. -6 WO
PRR4URAS280 PCT/ US2003/ 029228 The fol | owi ng tabl e

sho ari son of the ssolution in water

pur \é\q‘&f‘&?%gl Rfogegyg vas US?‘JO‘)O R{epa(p adablst quﬁ%”'ﬁlg;?f’ mg CCI-779
chritainthgahe fdlewingBmMbbaERst Rdhiticsné adjngEd tdacdddft for low potency:
granul ation, and (c) a tablet of the granul ation

prepared as descri bed above. The results clearly

denonst ratr@rédiatj t he hyEr oholdl g géml@u{ wiav@n of | this
and vi 11| EREFLBy provide. enhanchd i oavar labil |ty
Corcent CBIVEE Baselvidell o (U0 OO 779 Cupsul s,
31 06 20 HVEIORTOR S0 1040085 21 56 104

PVP, 17PF 21.0

Edetic Acid 0.01

Sodium Lauryl Sulfate 3.6

Citric Acid (anhydrous) 0.025

Microcrystalline Cellulose 44.5

Croscarmellose Sodium 4.0

Anhydrous Lactose 2217

Magnesium Stearate 0.5

Dehydrated Alcohol (ethanol)*

Purified Water*

* Used in processing, but does not appear in final product.
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15

20

25

Procedure B 10 The fol |l owing procedure was used to
prepare a tablet containing 25 ng CCl-779 containing

w0 b@4/02d2Bbwi ng conmponents; quantities are adj uBCEUS1003/029228
account for |ow potency: Ingredient Percent W/W
CCl -779 4.0 Butylated Hydroxyani sole 0.10 Butylated
Hydr oxyt ol uene 0.05 PVP, 17PF 21.0 Edetic Acid 0.01
Sodi um Lauryl Sulfate 3.6 Citric Acid (anhydrous)
0.025 Mcrocrystalline Cellulose 44.5 Croscarnel |l ose
Sodi um 4.0 Anhydrous Lact ose 22.17 Magnesium
Stearate O. q Al cohol (ethanol)* Purified
Wat elM?Cmch'B tajng fe E‘?%@e@ VH@’USWO%éePfﬁﬁfnaé&Lb@m halfof the PVP,
ahtl sedscpmatioss sodiund WE Q(Q@éd&lztﬁ%%gh B esHO3L A2 924 erred to a

Vg%l%:(g vm:a%: b’t‘eﬁ%@cr%ak%qlflaga nfl rlL?rg lrﬁ Eg@%g,rqmnp gsid, citric

agddamﬂﬁhwemammg%ﬂelltdmsuw}@da? aQufieight q?tfa"nﬁ f punﬂed water to
an

B8RS SO et P 5P1uGn Moo he3Buells et hihordngs s, twas

logvesed dith rtl H@leunticarpHrof A %mmdmmdw&ﬁydrax@msole

3RS 40 CREPL ke et Tna Sulfentdaor o
dﬁh)@r@ed alsahol 40 schlee\te a\adutldmwmoadom lhehf &F.the bbth'@uslésﬁhjtlbn was

r oxyani
&Hlog{]ee @eﬁdéé\a %lﬁgatloﬁ% %ﬁ }3 :l%up\%céahollc
SQIH’“% L add,edéﬂthedvjamdar apd dfe grdewy’nh'rahexdd aircabboi 4 trinutes. The

ré‘rﬁ?tﬁlﬁygq@eo%@swu'tleﬁ‘ 28804y ﬁr{ﬁ%p é Jndtﬁ g?%g%?on mixed for

sol utton was edtot
al@ﬁ%f’rdﬂ'ﬁt‘ﬁeénAﬁﬁ'ﬂ%ﬁ' fugter atps addad rif maeded to Make alunifbioh geanulation.

TRO b URBoNRSs @ﬁ'é’c?ﬂ e”ﬂucg B@d B&Epgtee[ tefMRrdtle FSBOW 50 he
m xed for about m nut e .
dried granulation was passed through a 30 mesh screen, and any oversized granulation

milled through a Fitzmill. The milled granulation was transferred to a VV-Blender.
Additional microcrystalline cellulose, anhydrous lactose, and croscarmellose sodium
were passed through a 20 mesh screen and added to the blender. The mixture blended
and magnesium stearate (screened through a 30 mesh screen) was added to the
blender, and the mixture blended. The resulting mixture was compressed into tablets.

The documents cited throughout this specification are hereby incorporated by
reference. Minor variations and modifications to the methods and materials set forth in
the foregoing detailed description and illustrative examples will be readily apparent to
those of skill in the art and are encompassed within the scope of the invention.



remai ni ng aqueous sol ution was added to the bl ender

and the granul ation m xed for about 4 m nutes.
wedaisneasal wat er was added, if needed to nakeP@I/US2003/029228

uni form granul ation. The granulation was dried in a

fluid bed dryer at a tenperature of about 50C. The 15

dried granul ati on was passed through a 30 nesh screen,

and any oversized granulation mlled through a

Fitzmill. The nmilled granulation was transferred to a

cvABhisnder. Additional mcrocrystalline cellul ose,

drous l.act ose, and croscarnell ose sodium were

V@Eﬁ RIEA ) dtigh a 20 nesh screen and added to the

bl ender. The m xture bl ended and magnesi um stearate

(screened thr h a 30.ne s r en was added to the

120 b?‘e‘i%‘&é’?ac é‘ﬁ&gtcﬁ@m?'%%% tratipie CoIBRIigiRg A granulation,

sand)gtrammmassomrmh@mdmrﬁ Waieabblablé polyfle®, £OGFHRIM: San
his s cification are hereby

aﬁt' Bo@g?@%ﬂ&pod 3@‘?%? e. Mnor variations and

rmdlflcatlons to the msthods and materials set forth

in n iled descr t| 0

2 7' 08 coRbEARITE b RPrBEp i P intner e £V

hYd‘f@&@rQﬁylmhylbeIiut@sehl@lfﬂtmylm|)ﬁme aeowcbdpﬂss ©elmiitlire$ thereof.
the scope of the invention. -8 WO 2004/026280
PCT/ US2003/ 029228 CLAIMS What is clainmed is: 1. A

3phar Mg eempesitioncad igfaig 2t wberefrothe eraidr satiivienpeymatis BVP.
conprising a granul ation, said granulation conprising
Ca-779, a water sol uble polyner, a surfactant, an

4ant i He eempositioncf anpief efaieist 1iory whgesi theZsurfabiant is polysorbate 80,

SEIR it 's@ﬁat@fso%kﬁ/ g?r)c]ec MaRER! QS%ES Ceﬁ%é?léoénughgxylated

pol ymer’ is oxypropy e ose
vegstania ol lAcraly gy stbyiene- BOlEyPREiRDe bl@Cb coprlxnhen esa poloxamer.
thereof. 3. The conposition of claim2, wherein the
wat er sol ubl e polyner is PVP. 4. The conposition of
Sany He %crramﬁg'or of G'aﬁn 4wrereinrthe Barfaatarit i segium lauryl sulfate or

sdlny 8eddwt suidt. sodium lauryl sulfate, sodi um dodecyl
sulfate, a salt of a bile acid, an ethoxyl ated

vegetable oil, a polyoxyethylene pol yoxypr opyl ene
6.bl OCMSEWh)éB@ItbcaICHonﬁnoﬁﬁib@éﬁéﬁV@f chimd R0 ‘BOWH&%chQ'ESHOf

e surfactant is sodiumlaur
mg?}f’waedeafh %%‘&F%ﬁ] AL Y PUR BPrSistiag ogsodiya C'tratey citric acid, dilute
hyeineohiosic eid] aad mbaumee Hdrésfn of any of claims 1 to 5,

wherein the pH nodifying agent is selected fromthe
group consisting of sodiumcitrate, citric acid,
7.di | vA process for preparing a CCI-779 oral composition, which comprises

(a) dissolving CCI-779 and an antioxidant in an alcohol;

(b) dissolving PVP, a pH modifying agent, and a surfactant in water:

(c) combining the aqueous and alcoholic solutions to provide a hydroholic
solution;

(d) adding the hydroholic solution to a mixer containing one or more
intragranular excipients;

(e) granulating the mixture; and

4)) drying the resulting granulation.



hydrochloric acid, and m xtures thereof. 7. A process
for preparing a CCl-779 oral conposition, which
weovpeees (a) dissolving CC-779 and an ant i PXT/Us2903/029228
in an al cohol; (b) dissolving PVP, a pH nodifying
agent, and a surfactant in water; (c) conbining the
aqueous and al coholic solutions to provide a
hydroholic solution; (d) adding the hydroholic
solution to a m xer containing one or nore
Bi nt 1 Agiraseshdor EEEAPOENCSLT (EraBécHsHon bR Eoffled
and ; ) d %L@%@r 8§ul £ n% ﬁr anul ation. -9
2004/0262 d63£02 85 Zgtioxdaniinanaleahol or
?r )epébOi ngdias@ahg PU, aipal modiyirgsident Bnd WY ABoG AR
a SSol Vi - and an anti oxi dant in an
al coﬁ%l ; %%(gln%thgé‘g(ﬂu\??%sgarﬁ%?&é?ﬂﬁPP'HW?%’?RY@S%@QMQ orger more
a surfact ertionseavdt &ra mpe) carddining dner atie HiagAMar excipients;
al copgl | o3l MRS MiEpNEAg, and 1n one or more
portions %ap , O a mXer containing one or nore
i nt r@yr andving tex edspltispigsanulatien. gr anul ating t he
m xture; and (f) drying the resulting granulation. 9.
A CCl-779 oral conposition prepared by wet
9.gr anfyC&tli7dA oralgomposition pregaredly ved pmsidtiben pr epar ed
the process conprising (a) dissolving CCl-779 and an
antioxidant in an al cohol; (b) dissolving PVP, a pH
18vodi 4 ¢ 78 §& comaasitien rraparad tizenprocess/mangirisingc )
combigni Noyidami Leosol utions to
pr gJ\C/)('b ge a h%ﬁ%???g %o@%?%@ﬁ’?%h@”%gcﬂ%ﬁggphe
hyd r@nm i %S%)Mfl& P¥R @ eH anadifyieg agenit ancha sgrfantant ar waer:e
| Nt r@gr ardshiiniy HeRi@Bb S id i XE W&
and ((?) dryin ﬁ%(he r@gﬁﬁ?@?laﬁoﬁggggﬁ %Hr%go%gogldﬁlhaeﬁyc{r&om
conposi t is8ﬁ1t'88’ claim 10, wherein the pH nodifying
ager) i s asalngahedydrbRdTicisBRition to a mixer containing one or more
intragranular excipients;
(e) granulating the mixture; and

() drying the resulting granulation.

11. The composition of claim 10, wherein the pH modifying agent is selected from the
group consisting of citric acid, sodium citrate, hydrochloric acid and mixtures thereof.

12. The composition of claim 10 or claim 11, wherein the alcohol is ethanol.

13. The composition of any of claims 10 to 12, wherein the antioxidant is butylated
hydroxyanisole and butylated hydroxytoluene.

14. The composition of any of claims 10 to 13, wherein the surfactant is sodium lauryl
sulfate.

-10 -



group consisting of citric acid, sodiumcitrate,
hydrochl oric acid and m xtures thereof. 12. The

W@ oopo2i280 on of claim 10 or claim1l, wherein PE&EUS2003/029228
al cohol is ethanol. 13. The conposition of any of
clainms 10 to 12, wherein the antioxidant is butylated
hydr oxyani sol e and butyl ated hydroxytol uene. 14. The
conposition of any of clainms 10 to 13, wherein the
surfactant is sodiumlauryl sulfate. -10 WO

18004A020RBMD GElTiolina L 1189488 by IR prBcdds! cofbrisfp al

formylati né%}r/.eg%?g gy the process conprising (a)

di ss&Pvi ng's n A d 2af 28 snHieddanin an Acehlal cohol :

(b) di)ssobissolging'¥RP, a pPHnmg'ﬁrfg\’ég%t,%ﬁQ Rtsurf@B@nfin water:

surf Ctang11 I,.N ¥Hater; 60%)’_'\/951% |n0§ t he aqueous and

al cofdl i ¢ 24Ang fepvegs gohalp golutionsysieryyisengng in one or more
porti ons epardibns éax;hajcd’ré wider combining dhe defor@intifd@Fdhular excipients;
i ntragran #‘aﬁﬁ XCLpl ent s ge) granul ating the

m xture; &an kafyg JPH %’ﬁ@ resulting granulation. 16.

The @bnpodivirigadhe ofsuttingignarilistionher ei n t he pH nodi fyi ng

agent is selected fromthe group consisting of citric

acid, sodiumcitrate, hydrochloric acid and m xtures
18.her ¢ corpositidmeof ctairp d§ whesindhe pHahmifymgaiger igisBled@d from the

oS RS BIAOR 5 HB08! ny o TR GOTRIR A L leor

butyl ated hydroxyani sol e and butyl at ed

Thydr ‘Pl_’fé’E(?hH@S‘?t%n ok Yain 18 of QARP 35 LR iin lgl%{)l?rp)éilsgéthaqoi.l

wher ei n e surfactant is sodi umladryl

18. The composition of any of claims 15 to 17, wherein the antioxidant is butylated
hydroxyanisole and butylated hydroxytoluene.

19. The composition of claim 18, wherein the surfactant is sodium lauryl sulfate.
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