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ORAL FORMULATI ONS 5 BACKGROUND OF THE | NVENTI ON Thj
“invention relates to oral solid formul ati ons © N

apamyci n 42-ester with 3-

9’@‘?8‘5&9"222“(’ hydr oxymet hyl ) - 2- met hyl pr opi oni ¢ BCings2003/029228
(CC-779). Rapanycin is a macrocyclic triene

anti biotic produced by Streptonyces 10 hygroscopi cus,
whi ch was found to have antifungal activity,

particul arly agai nst Candida al bicans, both in vitro
and in vivo [C. Vezina et al., J. Antibiot. 28, 721
(1975); S.N.  Sehgal Anti bi ot. 28; 727
(1975): H A Baker SR LORMU%T'PB#%L 31, 539
(1978); U. S. Patent 3,929,992; and U. S. Patent
3,993,749]. Additionally, rapanmycin alone (U S.

5 Pag &l (. onbi nati on with picibanil
(?Jé S. Pﬁ?@ﬁ?o;ﬂ%i%%ﬁoﬁas been 15 shown to have
antitu r act % The irmunosuppresswe effects of
r apany ¢ "R e '8“ beé%‘?? gretodd gmplatignasEBp@nycin32 Ester with 3-
( 1'999Xy-2-(ydionwating)i2-metbyislodt G4l mmlmag) macrocyclic

nol eculrg ffective as
Samy@InSPa h\@é’r@cfeﬁﬁpene%lﬂ orpg ug éfbdlé?eﬁtomyces

there
10 p?’?é SEPRE TP s PR o ayecrtifupmalaciy. preicas against Candics
5, akiengIth inRRitroNa tnelivodC. \&zina [e€aln J. AhtibiBys 74 (1974): s N.

Pf‘@dhaa%@!a/ y %nbétszz{ $987 Gbks r%dH S&'é%??rdet 9 %tAntlgg Y8 078):

effg g 2 % peri me
enc phaé‘? yerPY4 é”%&e‘i’afe"é?’r?aaéﬁQlf dﬂdlma*m febamnycin alone (U.S.
scPatend 4,885,171 ot iheoraigijativianith @cibahili(UisSPateMdaby,648) ARIGlen

15 T Aghowh RHARE %tﬂmﬁ%&ﬁﬁn‘t} s, and effect i vely inhibited
the fo gatlon E-1ike antibodies. Rapamycin is .

al so usét fIMYAsYp P"@ “r‘i"tqﬁﬁﬁs pfrraparevein have seestdisaipeedlinIPASES 3,
er%ﬁﬂ hé"ﬁﬁ@oﬂ@ospﬁﬂﬁ A BNETK-BEf; eiher hadidGriRFHscuips! lal¥e Rdve/been
[ I’B‘hb\ﬂrm&%bbIeﬁ@ct&@aﬁmfﬁ&ﬁﬁﬁreél@%eﬁ@Q]weref’o

s o
ol ate R Il W e 2

5 %6”‘#’3'0?5 4561/9517 | dibaiesed thekrapin®in iPatfetite ibth2@8pefimbhial
‘Sraliedgie entepbbiemgdilid modar, @lmddgrfat ﬁ\&lf‘pl@%rés%t ,n@ adj uv?nt arthritis

ghg%i}épg lffé"J rh%‘ﬂ%‘}% af%f? ul acg?ﬁetc{w[e yy I’g{lqlted the forme%tlon of IgE-like

I e"’U”R'%%’ieé/ | ynphoma [ Eur opean Patent Applicati on 525 960

Al L 3Bammyiciars alsf Usafl A bie®dhtihgloStredingd ggttemﬁl atosus
i ac
25 m5[ l@;ﬁé‘t@i&t gf@é@?@gﬂ;@nc’ Vtﬁ rgi‘amgxa'ilon u. % aﬁau in
”geftﬂ agetes pﬂ&@ Wnil-s Ragent 5,881,009, skin dlsorders such as psoriasis

[U S. Patent 5,286,730]; bowel disorders [U.S. Patent 5,286,731}, smooth muscie 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),
30  ocular inflammation [U.S. Patent 5,387,5889], 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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2004/ 026280 PCT/ US2003/ 029228 Rapanycin 42-ester with
3Moyalesozazs®- (hydr oxymnet hyl ) - 2- met hyl pr opi onietaGhds/029228
(CC-779) is ester of rapanycin which has denonstrated
significant inhibitory effects on tunmor growh in

“both in vitro and in vivo nodels. The preparation and

use of hydroxyesters of rapanycin, including CC -779,
are disclosed in U S. Patent 5,362,718. 5 CCl-779
exhi bi tEPEPYYEZestes with 3- hM?fB’éYs%@lY@foxwwtmb-éxmmhylproplomc acid

pr %477 9)dssstantrapayyctoliaoh hak RBmbAsiEtel 9 rﬂﬁé%glr |Fr?§t§1 o%ffgzts on

t (8] tl
coa g 8 b A ABTHERT 3Fe ataanendion o

si TOroxYesfsss fiapamypin §P°r"€ﬂ"19rﬁ@ 778@Ere §iFdoshi indsS .t Rateans] 362 718.
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10

15

20

25

30

m roqr F
e Do Rk i e SR i Lol SRS R we &8 Fensires o
p?’gﬁ"é ﬁ“efbarrsrﬂhﬂri]c9°" that i $nilar irthagfof ﬁfptfm% GGHTES Binds to and

acfoims a sonptexiviith tre atopshie ipyotadt FISBI Walch hm%%&i/rﬁé‘ mTOR
t
Dy e et 8 BT b p oar g apeapaggrten

pr[QFAFﬁ ‘aghg A ft ransl ation
pr'o S PN PR Enasgecivty Phibitsea ety hesigral transguction
arrpthways, inchding egtokiner stinsitatadadel pnaufe.lae@dtrmlatléh SfMRNRstsbON
Ofsepérag(e%ﬁakém R4t régh%tectﬁé B1 MR fhe%g]cG]1 di-2
p%@gr m of " {?‘rﬂ@mt ) ? ? ét A F‘taé‘ ﬁn frﬁgceél
hase B 8% H’B\%P PGPS IAYP hf53 Hi%leé@ﬁt@rw@r The
| nneqhtamsm oBRto Y FL M9 haeresws 0whe B0 td HPARE biokihie nwePéM o

ofa,ﬁcd},@gﬂc)ﬁ of hi stol ogi cally di verse tunor cell

Centrall nerv stem (CNS) cancer, |eukema (T-
cel 1), "bYEAS %’éérbeerb?’tﬁ’g’f‘é‘t'éh'@hﬁﬁee@mwdnnmb%mbrm

li W@OWIEdlmmﬁngMIlmntraBemw $y¢@n{(QN§Qa‘nZe7r9euk-£h\?a
CW)OUﬂédstaérfc%S'bFo‘Qtaféedahger' aﬂwd%‘f‘an%a 9&%%% e amotng?he most
Coehbivead cbl7 . YRe BAIS0LET aptlidiies hav
enonarrafgd’ thdfe egropn arﬁ%sé‘adééﬁ 'W'”F)Wa&ﬁ'a$9n‘§tfhe dell axie. -
t unor J('é\ﬁ\@gﬁha#qssn wfde dhicedraye démhatsthtedlinatal CIL7YPRSs actmty against
tGI HueraB Surie? &kEnog btk b\(‘c%i'\}e%el Nstolm%ﬁiv%h&ﬂasqs%re Bar?cuﬁr?g‘& |
f&%n&ﬁ%ﬁ@&!e aég%\c e %{c]jd%g a(c)tlrve inan orthotoplc glioma model in

( e B Cererth {retgy miafﬁiﬁj@eweg):-mdm:basunmrano:ﬁ ofen Hutan
glgllqithdaeasltia)ct‘m ligeeih hitrb WAE miafkedly Etﬁdbréé@e% HYRICK O YThe growth of
S URRraHeRGn pé(nc%gnc tZr7ngrs i nl?degmce as we(ﬂ as one of two breast cancer lines

" .studied in vivo also was mhnbxted by €CI-779.

One obstacle towards the formulation of CCI-779 is its poor aqueous solubility
(less than 1 pg/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.
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25 several human pancreatic tunors in nude mce as
wel | as one of two breast cancer |ines ,stu@iledAN 12007
vivo al so was inhibited by CCl-779. One obstacl e
towards the fornulation of CCl-779 is its poor aqueous
solubility (less than 1g/m ), which makes its
bi oavail ability low. In additional, CC-779 exhibits
aqueous instability via cleavage of a | actone bond,
resulting in the formation of the ring 30 opened
SUSMRRYH THE NVERTIGN 79 t abl ets prepared by direct
conpression of non mcronized CCl-779 with standard
excipients and fillers, in the resence or absence o
surfl E‘éf"é{ﬁ'it@” BYFitRRAorAsMoNed RIAPIRAS BX AMRIeHNI MR |SP'“b'e polymer
sughagsipdvidane (E\Gtipine e@pidyinge wetl gsas Bioremebess fograivly apvighlyibibawailable

noRhickihdl EaRy® fgrﬂ{uﬁgﬂb@%bmer@%e% diddotution gndanﬁabllw}bblem The-
i nve

mh%&gn 8%%9% P Icgrh@ao}_!berﬁllstgﬂ,gy &]}I ué‘?‘r‘lf)fs °8§/ Iohraorg anp ox%ants dand apH
moamngragsrdltmlaletam@ W@bo@démal@m;ovu done (PVP) and
enplray br@gerﬁm‘ﬁ@ftlorggaﬂ@ésai ﬂh@ﬁn&é@%@l&@mb&ttl@ﬁWioﬂaﬂ?a(ﬂninistration

co ﬂ)r%m én%%y % 9 r%nulglon%&n s% - a%erzggb polymer, a
FaE S TaR A e o

"ut’ron
SU#%@?ﬂbBPmuotOW BBl mfwhgian ?ﬁWH?’th %IH acPlH fﬂ@b‘vla@é&qnbn can
al sahdpresssinsdrtion pryvitidsen pise@sOfor pridgarid aM-&79 oral composition, which
Co,ﬁwsie xi dants, and a pH m)difyi ng agent to nmaintain a
about 4 to_about esent invention

pr o{@des dﬁsqﬁ%%%aﬁp%%m 98 §ﬂ :To/r’ B WS ayargioxidant in an alcohol;
admmi st dasahany P\EY apHinsadifgngaggniaand asurfactantsawater;

g{)lawl at b&ﬂblﬁl%‘ﬁ@'aﬁuerégs Sel a1cbhShic s@iufggﬁ }H&%é%}k)@rohol\llc\:ﬁsoluhon
b 181" & efisa G RidrorRli A o AT PR B e rsgrdnutar
pr esent ieexcieents;on provi des a process for preparing a

CCl (6§79  gfanliati@MiRosixiute?Bnd Whi ch gorrpri ses (a)

di S?’gl Vi gg{n%e fé%u%m?g%qufﬁt?w 0.001%to 3% (wt/wt) of an

antioxid n di ssol ving PVP, a pH .
modiTh§ Piegeuetion eiRtides %Qﬁ?qe&%toépﬁaquﬁg 79 qrg qogposition, which
coramfsbs ni ng t he aqueous and al coholic solutions to

pr O}/éc))de @|S§Bfmgo<ﬁ9l7'7§ aﬁ@#rc% b8b1% to(Ig)) 2(3 'd?gn Lrhﬁxuriant in an alcohol;

holic solu I Ni'ng one

| nt Rgr aﬁﬁﬁ%‘f’”g e\% ?ﬁﬁé?ﬂdéfy'"g( @F”b?"é’rﬂﬁ%?tgrﬁ IR yiter,
m x{aQ)r e; addinp thé hquepys ang aldakolic egutions stgpwjseanod iaton@or. m@®e portions

The pr eS %Ekt,h torthﬁ&ér'cGﬁ‘tauﬁanBhéj&ﬁmﬁ‘e RE-SGER%ar ERipidtepari ng
a C?I) granulatlng%henr.ﬁ|(>:)<tSL’1Ir(-:At Ianc!1 whi ch  conpri ses
) drying the resulting granulation.
Other aspects and advantages of the invention will be apparent from the following detailed
descripﬁon.

DETAILED DESCRIPION OF THE INVENTION

Accordingly, this invention provides a solid formulation comprising a granulation prepared
using a wet granulation process, said granulation comprising CCI-779, a water soluble polymer, a
pH modifying agent, a surfactant, and an antioxidant. it is preferred that the formulation contain
from 0.1-30% (wt/wt) CCI-779, 0.5-560% (wt/wt) water soluble polymer, 0.5-10% (wt/wt) surfactant,
and 0.001% to 1% (wt/wt) antioxidant.
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~(a) dissolving CCl-779 and from 0. 001%to 3% (w/w)
of an antioxidant in an alcohol; (b) dissolQikngANYe]
a pH nodi fying agent, and a surfactant in water; (c)
addi ng the aqueous and al coholic sol utions stepw se,
and in one or nore portions 25 each, to a m xer
containing one or nore intragranul ar excipients; (e)
granul ating the m xture; and (f) drying the resulting
granul ation. O her aspects and advantages of the
i Nv@&@hé foomulationimdyealsappraaie atitable ohelating afeitd, 6ilsr<) bindkas, autfanthnts,

an&jﬁé‘ﬁl(é tBtfécﬁi%te tﬁQgrQﬁJ &loh EPd Bbreti3! o7 p%cgb& GFs E@%rﬂg%l\ﬁﬁé ok

| nventl on rovi
areP KBS PEETMEB S P LYK R IE SHUFTAEYSIT I EPE etes g agonol
WIthvethalgﬂ beind the pefered elcg®é; cagiodergr anul ati on conpri si ng
-TW&an wateV&iBle poYhidR ifcinde! BUTBle noRimitd® tod mmp;rydume (PVP),

PSP spy R APPSR AR R B e shebapop s
pre(fexzepma) themater-pgubl@paiyrmis R\ Aud havina @arolesyloitight of between 2.5
aneb KilsB4itons). Anyldhén favniation & tHid iagnGdh may @RGinGnikple iB/grédPenls of
eac‘ﬁ’ (glygts Y\éc)mé)%n%dt o%&r%éﬁ{\pl%laqor%hﬁé |grfggn%919\a eaﬁ[égtlcjx?i a? or?tgm one
or B‘PW@@F@"daQ‘é@F Hereatxidant camgonet | i ke to facili tat e the

granul ation and tableting process. It is preferred

that the wet granulation be perforned with a

hydr oal cohol i ¢ sol vent system conprising water and an

al cohol, wth ethanol being the preferred al coholic

conponent. 5 Typical water sol uble polyners include,

but are not limted to, polyvinylpyrrolidone (PVP),

hyd roxypropyl methylcel I u lose (HPMO),

pol yet hyl ene glycol (PEG, and cyclodextrins. It is

preferred that the water-soluble polyner is PVP, and

havi ng a nol ecul ar wei ght of between 2.5 and 60

kil odal tons. Any given fornulation of this invention

may contain nultiple ingredients of each class of

conponent.. For exanple, a fornulation containing an

anti oxi dant may contain one 10 or nore anti oxi dants as

t he anti oxi dant component. -3a 2 4. JAN 2007 WD

2004/ 026280 PCT/ US2003/ 029228 Accept abl e pH nodi fyi ng

agents include, but are not limted to citric acid,

sodi um

-3a-



~citrate, dilute HCl, and other m|d acids or bases
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capabl e of buffering a solution containing Cgl - 7 0
a pHin the range of about 4 to about 6. Accze tJéé @mt

anti oxi dants include, but are not limted to, citric
aWGp4@292805- 5 t ocopherol, BHA, BHT, nonot hiPE€Fu§eras22s
ascorbic acid, and propyl gallate. It is expected

that the antioxidants of the formulations of this
invention will be used in concentrations ranging from
0.001%to 3% wt/wt. Chel ating agents and ot her
materials ¢ f ndn netal ions, such

et hyl eﬁ%ce ?@EPH ngx gaagsefém fde, OHRre E%mw%m'tvft &eid, sodium
s adittate, dilute kG parig] othep Mile adidenay ibagps tarmbleld bafteaby bisdlytionf

CQomz-m cauﬁ@staw,ﬁtmynde%@g%q@ ﬂa%x&%r bat e 80,
sodi um aur fate, sodiumd %/ﬂgltasulfate salts

of bi | B%ER é@ a@PéG?fB&WS‘P%& éutagq%lﬂa teric aqith dérpe,
detoo:qpbdsrdl BitAe BHIt @odotiiibgijcerolyaycoli: azirbnd@epyhblite. It is

éﬁ&c!?éd’lhatﬁleta‘?\{lcﬂx%hté%k the f&kDIQMEQHRQ m‘(/grQ%L WHI b% u%c? R

er ol
ol gpeaqntfgtweaaﬁ%w%fr?wogwo gortps) 15

pol yoxgetltinh epevg ahy otkgmpnagidsengabld o dlading petay as, Suchaazd
POLRYAERRine @-tﬁda%ét?b adld (ED®A)3nd ﬁ@%ltg lard J&E?c% S UnRarthig the
as_sucrose, _lactose, mcrocrystalline ~celTulose,

10 o r YR HECH B sodi um magnesi um stearate, gum acaci a,
chol estSerfatants naydgaciamblysoristtedl, sl ladryl gshtatsodium dodecy!

Caﬁﬁi‘bt@asa|tse<5?'bﬁehé<ﬂjs((ﬁ\t]|%§m 'g@@&'}\olate cholate, deoxycholate, etc.) that

b
C aPBOSMELAYA S0 il dvebal S insrisd raselohie gl such as
hy@reaepier Rl |vitarih & topher@@rapyldnaalycor spsihate (VitainmgeTGPS),
hyfial@mémyeﬁécbaﬁ&wwehg b@a@coﬁafr}a@& 3ing pone%yst al l'i ne

I ul @s al cohol , cet
esters %vvg?(rs fg%rit arngtdgsérxegéaékst ?’uc'has 7“8'@?%% Flosg e'?lﬂ%@ﬁa""}é
gl sielpsel crassamesiiesst sediugl pegnesiim sieawts, cum atasia, ghojesterg)|
palrigatangd, eBsRlRid, tnOcakeh hyditaR @oho@dh'ét{desf—‘EQSé)@methylcellulose
poLéfc?JnméLr%oxymg h}flcgllu%s? go%%uég)é%? Ig%fllPlgnee hy‘@%’{g{h?ﬂ%‘?‘%‘??% |
aI EWVPFOFHHQ‘ o oLy hym@yprp@ylm&thw"%@eunhtf»@\e;@on@ncefata"%cenulose
| NteAostdaeyl hleghon tafliaBhol, o dstirIMdxaddxbBtes,aldxthe 1FbiRp aleRfbse,

by 8|9£e§}?%Bhd&%aé”%géeﬁf?%!&és?eaﬁa% g&ée pglgn {téa%tgg: rﬁ)g:)g!ethylene

ant1 oxl d
a iyl ethers olygthweng,gycglsepolyosy ‘P'f‘ea?ﬁs&ﬁf’” degiMefivas. pH
o doljoxgethylend ste arbfels Cind pblyduyhiaitdhbly addah@lkeusdy didaeepido@brated
thﬁ,totﬁgM iosol ution to 4 to 6. Suitable al cohols
i ncl ude anol et hanol , i sopropanol, 30 and the
li ke, v‘&%‘éf%m@?tl‘?ér%!‘ bg arepggd B\f%g RIFIRGEN 2P bBkfaIolutiqmeomprising
SOCGt-Trend we amgioritiare.chnd ad aq@ddesdution eonprixiey a eatet-adlubieng

i nbasn@fggramkaaarﬁ%m ,ﬁmam.eél d &#fﬁ%ht‘ aﬁ%htxy totalaﬁsah&amgﬂthe

separ at e

m )%W’?@C%I\ﬁ fHorbtgéHo ét %@Pbleg{}g?ﬁs lnclude methanol ethanal, 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



_intragranul ar excipients conprise binders and fillers
to pronote dissolution -4 2 4 JAN 2007 WO ZDQ4/A¢25380
PCT/ US2003/ 029228 enhancenent. Typical intragranul ar
exci pients may include, but are not limted to,
mvee weveees@l | i ne cel | ul ose, | actose, and PCT/US2003/029228
croscarnel |l ose sodium The solid intragranul ar
exci pients are granulated with the solutions in the
m xer until a uniformgranulation is achieved. The"

m xer can be a bl ender vvith intensifying bar, a | ow
she% ranul ator or a gh shear granul ator. The

gr &GP 15h Tyglca'r'mt@arapwaraexrlP'entarr@wcwwwt a¢ not limited to,

ap prianocrystetied yellubBC jacwae and br‘oaﬂrm@lbﬁgsoa|uSIUTﬁe’94b|I|c93mtragranular

m 'ekduf@xtsda%( br%ﬁulatég G fﬁ§ scﬁut%h%% t@oljn’xer J0% Lw%rm pranylation is

u can
0 BTTRVE. TP aipe Fan b gheer A enSAY T Per A B sadator or
Sus higg skzaar graaylatdr. yiiha granvietion id dried @54 figdlbeddi@r B dpp@ximately

g r @6"‘6’3' aid rﬁnﬁecpl%rh besufiabid rplﬁﬁg oLy ds%@h \9@ E?Rﬁ rﬁifftTrtheP&gAu%rtion

Cgrs and o(g)ers such as mcro rys
cePP fryngcanhs eaﬂ?eflurd&;egfe@ulgfeaﬁiwﬁ hawet gagwation gan be dried
st @singaretrayrdnangxdvendistesiresiuibl ddesi gandidnibe exhede furthef 9Eried with

co @T&Fa@?a%bl@rnﬁller‘sr%g bih@d, 8lidr ashhi Er@ér?@éll‘m‘é%%l}ﬁ’losé %c&keﬁo@g

vvate(g solg (% 8?/ r_can bge cont ai ne

i nfPaghaRLMapnel %e ¢ © 2 Bagen fe efa@é/ofej@dahaefore compression
al dyhieblets. sol uti ons added to the mi xer containing the
intr agf/ﬂféH'Iaﬂ\Felﬁ%’}&h@bfW\ﬁatéIs%lﬂ%§9ymgrq{an gé(@(mfgr%d r#tlﬂg

© g Bhud Sulbp i bl s Batadinat Sy bio b Pliedie bRaTeE
solcentaiging tha indragrapyiartehepiendmstenvdesr Fof exagleatt)el e@esof addition to
155 Okt rhidt- maPoB @he ﬁﬁpdﬂ fHRGEFecRs s@@{Qh LbRNed 93? tﬂ? Qﬁﬁg‘ LBl

an erm ssi bl t hj ention

o SoPBh bR RS R sl E B o PG b o e
t hie§ POFW%H'M RRTMIsTIRE Updeethisriamention. of CCI - 779 is

descri bEe folkwldg Brovida teprdsestatd 2xafisles dMHeGHmuBtiond f this

herrﬁlpﬁﬁoh NeQ &?ﬁa@ﬁq 9%&5%5 grg%g&% @ Jd §$ Sgagégnﬂg which is

preparation o 6Ser B

205, ForebyigeorPafpipd RY feterangs. e%iﬁgl°ﬁ%%?r“b‘biaf8?%éﬂ°byf CEIF P ésrvisesribed
Théses Batant®l, 273,983 wehich lid Hegdby aicbrp6raalby refééite dPhdi@lexamples
A %}etlllenﬁlvle BMI?%HQQ notiRfRlryention> Procedure A The

foll ow ng procedure was used to prepare a tabl et
containing 2 ng CCl-779 containing the foll ow ng
COMPEMERES; quantities are adjusted to account for |ow

25pot ency:

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:

30
Ingredient Percent Wt/Wit
CCI-779 1.77
Butylated Hydroxyanisole 0.10




30 Ingredient Percent W/W CCl-779 1.77 Butylated
Hydr oxyani sole 0.10 -5 2 4 JAN 2007 WO 2004/ 261?@%7
PCT/ US2003/ 029228 Butyl at ed Hydr oxyt ol uene 0. ,
17PF 8.85 Edetic Acid 0.01 Sodium Lauryl Sulfate 3.0
SHH U028t at e (anhydrous) 0.75 Citric Aci @CT/US2003/029228
(anhydrous) 0.25 Mcrocrystalline Cellul ose 50.4
Croscarnel |l ose Sodium 4.0 Anhydrous Lactose 30. 32
Magnesi um Stearate 0.5 Dehydrated Al cohol (ethanol)*
Purified Water* * Used in processing, but does not

appear in finpal product Mcrocrystalline cellul ose,
anhydrous | REVYGEL HydRgtyepecar mePO8se sodi umwere 5

a

screened t hPyagtvP& 20 mash screeesstransr_er dto a

V- Bl ender ﬁié‘tic‘ﬂég' ntenstyag—ba s afd—ri-xeq. Sodi um
[ auryl sulf etic acid, sodiumcitrate, |citric
acid, and PVPIyBLaYIGUEID| ved i h3Q suffici entI quagt ity
of purifi ecdswmercntae (amyu:@u@ a sgrgrion Butyl ate

roxyani g ed—hydroxytoluene, ang CCl -779

\I/qvg(rje dl)/SSO| ‘C'itrgcAér‘d*%Pﬂy ﬁ‘of'“jm ent 88 ntity of dehydrated
al cohol t o | didiecaistalipe Gellulgse on. Th@4al cohol sdl ution

was added qcroslé}mfelftﬁe BEHAGRUS SOl gpirom with :,‘! rring.
The al coholH Hi-oh—contain was washed with

dehydr at ed Aﬁ%y%ﬁoo°La° Fch was adt®e to the hydr ohol i ¢
sol uti on. THNeagrssiuptSteamateas stif08d until a dl ea(r]IOI .

> Dehydeie oIt —sotutt+orfr—wgs adde
fgl ;J}qleo\n/. r : Den dA‘MOIQ&HJ&r?rQr edients granul gted. The
hydr ohol i ¢ | S8\ cont ai ner whs washed witlh a 10%
al cohol solution that was added to the granulation.
The granul at U85% inpgecessing, but does not appear in final product.

C-

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 microcrystaliine 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.
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.15 mxed until uniformty was achieved, followed by
drying in a fluid bed dryer. The dried granu atjaQmeg
was passed through a 30 nesh screen, and any oversi zed
granulation mlled through a Fitzmi|l. The nilled
gwanulsatdazon was transferred to a V-Bl ender. pcT/us2003/029228
Addi tional mcrocrystalline cellul ose, anhydrous
| act ose, and croscarnell ose sodi um were passed
through a 20 nesh screen and added to the bl ender. The
m xture was 20 bl ended, nmagnesi um stearate (screened
through a 30 nesh screen) was added to the bl ender,
and t he'"Hdlptina takleshensce Comparisaastiheidisgolvor iniwatenmd éa) pure
c oGP E9Se capsuiby () altdlédt 8f the dfy bnd o ANs2DiRgreWiGhts contalned in

20@1@ %@I%% Erg_ { Lﬁ%g?ggf ﬂ%%?\%la-t{% Lﬁrggérédoa\@ o%g%rtbeg S?OV? }‘he |

shoms a conparison o
pufeEUS&SPI AN Rl Ry drghglic granuispref tis inverdion prpvided
5 bl em@ngHd disseutiarirewatergarediibhib@ebg piotiae ertended bldabzﬁlabillty
granul ation, and (c) a tablet of the granulation
pE escribed above The results clearly

bponst ratle that the hydr ofSIMEYr @risatedon of this

i NVERETMIBN |1V degsuBs e nhjaP@EP Ry Blswl Tabletoh CL 7 A8{eeGranuiation

nd wid [ tlhereby 4rovi de[ énhanced Di Oavaj T abrtitys

1 270 (Canciil o
T ~J

d

|

a

Percepg CO =779 rgbbui ved—Tie \4|2i ||r —CCH+79 APy e
S 7;@ Pry—Blengd—Fablet-CO-779_ Wt Granulation 10 4

3 0o 42 104 30 14 50 104° 45 21 6 104 104

Ptocetfure B 10 TRE fol | omi ng prdBedure was used 108

prepare a tablet containing 25 ng CCl-77/ contal ni ng
the foll ovvi ng conponents; quantities are adjusted to

achuni r low potency: Ingredient Percent W/W
O Butyl ated Hydroxyanisole 0.10 Butylated
10 Hydr oxyTEf@IfQIbwuag @rop&urePvR, ustd Ripradarda tdbsetdntainiag 25 Bg @LI1-779
Sodéritamihgae Yollowiy éoripBnehtsd quantities are adjusted to account for low potency:

Ingredient Percent Wt/Wt
CCI-779 4.0
Butylated Hydroxyanisole 0.10
Butylated Hydroxytoluene 0.05
PVP, 17PF 21.0
Edetic Acid 0.01

[ Sodium Launyl Sulfate 356
Citric Acid (anhydrous) 0.025
Microcrystalline Cellulose 445
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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~CGtric Acid (anhydrous) 0.025 Mcrocrysta | line
Cellulose 44.5 Croscarnellose Sodium 4.0 Anbydiansg?
Lactose 22.17 Magnesium Stearate 0.5 Dehydrat eg
Al cohol (ethanol)* Purified Water* Used in processing,
bwo de@ss2sot appear in final product. -7 2 pgTdANoZRR7s
WO 2004/ 026280 PCT/ US2003/029228 M crocrystalline
cel l ul ose, anhydrous | actose, approximtely one half
of the PVP, and croscarnell ose sodi umwere screened
through a 20 nesh screen, transferred to a V-Blender
with an intensifying bar and m xed. Sodiumlauryl
sulfate, edetic acid, citric 5 acid, and the renaining
PVP werMdicridirgstaineediiase 2andytruscdcesat, e@ldr@ﬁtn'a&aw s half of the PVP,

ue
p i:gﬁér@ééar\ﬁ@tsk%ﬁgggurp 2&@ e e% Qc*tﬁr%lj%h Q&Tﬁs-ﬁqscfgg tra]nffemto a
eélgervw\/\@ﬁn @tefs qgkﬁar arpf{ mixedy ﬁﬂd'u@\flaw[yl Sul{gtes edetisiaeiv adiric
5 BUPW anethe herorimng/RVR wereelissoladtiyh adffbntiydhey vt &Jnﬁé‘d'\ﬁater fo
an bcHigvt a €diionE e ﬁ-'-! ShAs X&f&inoh Wa?m% ufedcén%nlI I}@}%F Gt tﬁé it was

t to achieve tlon.
F ere? ?ﬁ%%qg%@é%'&a Bt r was M@VTO Balévdﬁé?ﬁ hygroxemisole,
b| Byfdeted hysredytolheneg arthTC lat7io averendisseided i & sﬁﬂﬂ@b‘r‘it qﬁantlty of

R ot R i

r enal 5 $ESBHN TiKe fRkrbodidiBinutes Theealcoholic
bl ethdier Waﬁwdﬁﬁ@ toe biendensndthe grangaliof oiixed &v@bbut4 minutes. The

m m:ﬁa?&g a&@%g& ls&ug?h (\;Vﬁ@ﬁ@d_%ﬁ‘é@tﬁe @gﬁ&gﬂd otﬁe a%ﬁglgt‘fjon J0jxed or
Wa ﬁ Eﬁhtgé Ré'lcjltloflal g/a eéﬁ‘ﬁ%?"é’%ﬁr @e&@ed&ga@ke 5g@fom|r|g@ngj5tlon
d r T REErgiuiatien msa dind ineesfiyirhisssiaityet dtradergberatu3Gf EBREN5ECT GRS,
15 anekied! omw SR ' d
s AU S B
r(EF' Addi ongﬁ RO IRV MBS MPRSiRregd? B i Rienser.
%‘PB?J §"9'%Féltsé?§'ée celiHgse roRyd e iakiosss endadscameliogy dium
pasredasdshd theybh a ZQﬂleﬁﬁsdﬁe@CdnG@ﬂUe@méjth@ggﬁ&rt ?hd Afture blended
bl %dﬂgnesTd?ﬁstQ%rét'ﬁlﬂgc??fglegm ha3d meq‘na%g \loflj%nse%jtdggtrotatpfe

20 (stcﬁr %ene s¢redhy
BiEh a'écft“e Mf% Plenderx {he esylingreldtre Wik eomprssaetiimgtablets.
m xture was conpressed into tablets. The docunents

|CInE;ed trhe QMHQME cﬁela'tﬁ'oéﬁ%ﬁtl ehik gﬁtcftig.a\rtllona L hgre I’by m¥orporated by

refer nce aI\/llnor vayatlons and modifications to the methods and materials set forth in
the foregoing detailed description and illustrative examples will be readily apparent to
25  those of skill in the art and are encompassed within the scope of the invention.
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reference. Mnor variations and nodifications to the
met hods and materials set forth in the foregojngay
detail ed description and illustrative exanpl es V\A‘M gﬂéﬂ

readily apparent to 25 those of skill in the art and

are enconpassed within the scope of the invention. -8

2 4 JAN 2007 CLAIMS 1. A pharmaceutical conposition
CJAR)I'S oral adm nistration conprising a granulation, said
=—granul ation conprising CCl-779, a water soluble

pol yner, a surfactant, fromO0.001 %to 3% (wm/w) 5
1. of  arphaiidcenticalabinposiof fo ofél'bdmﬁiktfaﬁbmgmﬁgieiﬁé a gianuldtivoR, said

[ . [ 0

AR i 75 Lk MUBE Bk 5B h, £RLUED o3 o
°fiib?’{9%’t'4%’/‘¥'é%a B yeivingggerty cl odextrins. 10 3. The

conposi tion of claim2, wherein the water soluble
2. POl B EorhpsoskFof cfhim THeheRRNRORhdel QILLRS pofiiér Ryl @i ms 1

3, wh th fact ant ol ysorbate 80, sodi um
hY4f§ﬁP§9PY'@§‘F§'%em@?Se§B%fﬂﬁnﬁ%@g@'y:0?'@}5&0?’%@ S a salt o? aI )

bile acid, an ethoxyl ated vegetable oil, a :
3. POl yrax yahinekiensr-cReh ¥ CanéRsioRY WalesdlbRaeyARPRIPYFEr , Or a

pol oxamer. 15 5. The conposition of claim4, wherein

the surfactant is sodiumlauryl sulfate or sodium
4. doddb§ Fonapgsttien @f anpof ciiias pivalk wherein thecwfactantisslysqreate 89, sodium
lauginyulfefe, sdmaimBoddeyt SuifSte, AR 0CH Biletddr, fH-btRoxgiadey véyRtad@aNta

' I f t sting of sodium
po'kﬁ&ty?ta %n?%%g??%y?%pg%n%g%mg??‘%!y&%ﬁfg?g@h%yﬁ Fc acid, and

m xtures thereof. 7. A process for preparing a CCl-779
5. or alThe corp@sitibn afftjairiA vieredrohP suriemnt(iggoddinsiaad/\sulfide or sodium
do&%l's&?a?e and from0.001 %to 3% (w/wt) of an

anti oxidant in an alcohol; 25 (b) dissolving PVP, a

pH nodi fyi ng agent, and a surfactant in water; (c)
6. confihe prgmadesticaicrnmesitiand asy dolots tloSowareio e pHanodifying agent is
selPEeYirdhetha ghiip EORRtihgor$8ditth ktbte, cittiéldcid dplitd8ydtdeBloric acid, and
mixl’tlLyrdsrt%Ieﬁr%IOg c solution to a mxer containing one or nore
' TIET agranul ar excipients; (e) granulating the

m xture; and 30 (f) drying the resulting granul ation.
7. 8. A dpscRe£BBprEsHring b ECAT TG al@ofabdsition IwHishalom@@eEposi ti on,

S0 6050 PRRARFo s 3 ahY o0 L3 (AT LGN U con
(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

(f) drying the resulting granulation.

8. A process for preparing a CCI-779 oral composition, which comprises
(a) dissolving CCI-779 and from 0.001% to 3% (wt/wt) of an antioxidant in an alcohol;
(b) dissolving PVP, a pH modifying agent, and a surfactant in water;
(c) adding the aqueous and alcoholic solutions stepwise, and in one or more portions
each, to a mixer containing one or more intragranular excipients;
(e) granulating the mixture; and
(f) drying the resulting granulation.
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~(b) dissolving PVP, a pH nodifying agent, and a
surfactant in water; 35 (c) adding the aqueous and
al coholic sol utions st epW| se, and in one or nore?24é JAN 2007
portions each, to a m xer containing one or nore
i ntragranul ar excipients; (e) granulating the m xture;
and (f) drying the resul ting granulation -9

24] 007 ) in the pH
9. oD PRES2 LA s NREFE Ol ToURRd PRt aelpe =L eirb e Blokg
consistind erqtrts: agisl ehdiugoediratenhydreghiprie acithgrit otyresitheseddci d and

m xtures thereof. 10. The process of claim9, wherein

the hal ocess of any of

O alTﬁés %C?ss Ohéa'm Wnere'n trtehalcoz%ﬂt's eggﬁnggnt is butyl ated

hydroxyanisole and butylated hydr oxyt ol uene. 12. The
11pr 0qas probdss anynyf clginai7is 10 wherehlhe sMiieti@nhis bbtgiated hydroxyanisole

diumlauryl sulfate. 10 13. The

an&%}gggiwgﬁoxgtﬁlaa% 8, wherein the pH nodifying agent is

sel ected fromthe group consisting of citric acid,
12sodiToepotéss af any dipldimeghd ot,iwbedi toe sunfdctantd sod@s lauryl suifate.

ther eof. 14. The pr ocess of claim13, wher ei n the

hol is ethanq] ocess of

o1 aiTHEPISSSSE 3! A CLHNSIFB B! THLY B F95P GRS Tort tne group
cormstnyg eftcitnit achly shdawycilrdts dlydrochivdc beid ghdamigtires thereof.

hydr oxyt ol uene. 16. The process of claim 15, wherein

14.t he Tﬁg;rnioggsts%Pcla%% SSv(atgelré'{mhe%"éoIYol is elfhanceflt €. 20 -10

15. The process of any of claims 8, 13 and 14 wherein the antioxidant is butylated
hydroxyanisole and butylated hydroxytoluene.

16. The process of claim 15, wherein the surfactant is sodium lauryl sulfate.
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