RAPAMYCI N POLYMORPH || AND USES THEREOF BACKGROUND OF THE | NVENTI ON Thi s
invention relates to rapanycin polynmorph FormIl. Rapamycin is a

macr ocyclwo 2006/@p&7ant i bi oti ¢ produced by Streptonyces Rrggruss@speses, whi ch
was initially identified as having antifungal activity, particularly

agai nst Candi da al bi cans, both in vitro and in vivo (C. Vezina et al, J.
Antibiot. 28, 721 (1975); S.N. Sehgal et al, J. Antibiot. 28, 727 (1975);
H A Baker et al, J. Antibiot. 31, 539 (1978); US Patent Nos. 3,929, 992
and 3,993, 749). Rapamycin is commercially available as Sirolinmus (Weth).

Rapanycin is w del RABAMYE|NNPOTYMORRIHE SND USESITHER&OP ant

reci pients and has shown limted toxicities even in conbination schedul es
wi th ot her imunosuppressants |ike cyclosporine or corticosteroids. The

i ntracel | ul ag ,r LT [ |1 protein terned FKBP12

( FK506- bi ndi ﬁé‘%ﬂﬂ% ﬁﬁ@\/%ﬁi@@?n conpl ex inhibits the function of
a ser i ne/ t hr eoni ngnisiinaseon RIS {BpERYdiRpolyaiogst Fern IIapanyci n) , ther eby

bl ocki ng stinmulation of the ribosomal s6 kinase p70s6 ki nase (p70s6k)

P70s6k in turn phosphorylates the 40s ri bosomal protein S6, which favors

transl ation of . € h . L Lan factors.
Anot her téz;r get Wﬁé lsa%g%/-gﬁ%{hggﬁ ar -\%ﬁl{ogl%?%r}glﬁ?d;s glrr Igtgﬁz%égnsl ation
initiation tpgydrestopitaspitdelyivas fdtidiBatentiied aatbving batfuaggiraotieity) regul at ed by
insulin (PHAS-1). Phosphorylatjon of PHAS-I results in its dissociation
from eukar yoP3tHcylarly peaing Candida ¢bicensrhothin wig aoddr sy 4S- XF@n%E‘-‘degendent

translation hniiéibﬁ&kogly@gfﬂggﬁ. 'steg%g PELIY. R o 98, 127 (195K A BalearliyCl @

progression in a vari e s, inc n s an
celI's. I'n adel,ti dnsibivapanyas (19ng)s USPatért Nosah629,09%inds,993,749)t Rapgayeist a

or o s1 nlD melh COMHIECBN BYAISE e SHoBRE CAHELD- agent s. SUWARY OF THE

sy cof30sin RSB Ao bopiagy ks o yor

t ool i ng dur i regipients and has shown limited toxicities even in combination schedules with other
immunosuppressants like cyclosporine or corticosteroids. The intracellular rapamycin
receptor is a small protein termed FKBP12 (FK506-binding protein). The FKBP-

15 rapamycin complex inhibits the function of a serine/threonine kinase, mTOR
(mammalian target of rapamycin), thereby blocking stimulation of the ribosomal s6
kinase p70s6 kinase (p70‘°‘6k). P70°%* in turn phosphorylates the 40s ribosomal protein
S6, which favors translation of mRNAs that encode ribosomal proteins and elongation
factors. Another target of mTOR is a low-molecular-weight repressor of translation

20 initiation termed phosphorylated heat- and acid-stable protein regulated by insulin
(PHAS-I). Phosphorylation of PHAS-I results in its dissociation from eukaryotic
initiation factor (elF)-4E and increases elF-4E-dependent translation initiation.

Rapamycin has been reported to inhibit cell cycle progressionin a variety of
cell types, including human T cells and B cells. In addition, rapamycin has in vitro

25  and in vivo activity against a broad range of human tumor cell lines and is considered

to represent a promising new class of cytostatic anticancer agents.



conpression as conpared to Form |, providing nechanical advantages for
formul ati on and ot her processing. In another aspect, the present invention
provi des wopn@ors&7f or preparing rapamyci n pol ynor ph ForgmTius200s02%64 urt her
aspect, the present invention provides pharnmaceutical conpositions
cont ai ni ng rapanycin polynorph Formll. In yet another aspect, the present
I nvention provides kits containing rapanycin polynmorph FormlIl. In still a
further aspect, the present invention provides nmethods of preparing
pharmaceutical conpositions containing rapanycin polynorph Formll. O her
aspects and SWHAMAR¥OBTHEENYENIEON i nvention are described further in

the follow ng detgil ed description of the preferred enbodj nents_t heyreof.
BRI EF DESCRI PTI o\ﬁ’éﬁnerF@eﬁRﬂ%ﬁm&nﬁ%@nﬁfwﬁ%‘O?%&%@m{? Paiqulﬂkf?%ﬁ( XRD)

patterns of raRAMAGEMSBO kﬁ{yg&pﬁoﬁﬁ# @pldne td Qs FRRIMAL!RE fbo‘i’iﬁ% aaRggyci n

pol ynmorph Form 11l I's the top Set of peaks, a standard is provided in the
m ddl e and t lsemgRBsioaas eempatd tabemyk providing imechaticad v watages fggeaks. Fig. 2

provi des differential scanning calorimetry (DSC) thernograns for rapanycin
and rapangci °%%ﬁ§%§¥%ﬁ‘%@?ﬁ¥%¥?“¥%e DSC t her nogr am of rapamycin is |ocated

bel ow t he DSC t helfiagsthen fShedtABa pesbnt id@hio® prvides aProdess FIE piphfiky
DESCRI PTI ON OF THE_ | NVENTI The present invention provides rapanycin

pol ynor ph Forgpamycineplpmetnbdésmallnew process to make Form | from Form Il by

removi ng the solv i | ] t ed and
characterized by iﬁ§§$%%$%%%%E?P%ﬁk%&%B&%ﬁ§ﬁ¥ﬂé#%%¥?%Fh%§%%ﬁ$%g calorinetry
(DSC), and t kempogitians coRtdiniag aapaiysinspol yikéxph Heagadlyci n pol ynor ph Form | |
has a | ower nelting point than rapanycin and, is | esssticking to the tooling
than Form |, for m'hagefeﬁn@m%ﬁwe%?fwa%seaﬁdaﬁeréw%@é%lﬁts CPRIAITHRS TAPAGYFBhab| e
property of %BBH&ﬁpﬁFBHhﬁﬂis new process is that it can be converted to

In still a further aspect, the present invention provides methods of preparing
pharmaceutical compositions containing rapamycin polymorph Form II.
10 Other aspects and advantages of the present invention are described further in

the following detailed description of the preferred embodiments thereof.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 provides X-ray diffraction (XRD) patterns of rapamycin polymorph
15 FormII. The XRD pattern of rapamycin polymorph Form II is the top set of peaks, a
standard is provided in the middle and the XRD pattern of rapamycin is the bottom set
of péaks.
Fig. 2 provides differential scanning calorimetry (DSC) thermograms for
rapamycin and rapamycin polymorph Form II. The DSC thermogram of rapamycin is
20  located below the DSC thermogram of rapamycin polymorph Form II.

DETAILED DESCRIPTION OF THE INVENTION
The present invention provides rapamycin polymorph Form II and provides a
new process to make Form I from Form II by removing the solvate. Rapamycin
25  polymorph Form II was isolated and characterized by X-ray diffraction (XRD),
differential scanning calorimetry (DSC), and thermogravimetric analysis (TGA).

Rapamycin polymorph Form II has a lower melting point than rapamycin and is less
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FormlIl totally in the environnent of t-butyl nethyl ether vapor. The
followng wll provide further advantages of rapanycin pol ynorph Form |
and mnet hoat® 2066/mbd2ai ni ng and using the sane. | . Defini Prons20s/oesed
herein, the term"rapamycin” refers to the rapanmycin formcurrently
available to those in the art, which is identified by characteristic and
readily avail abl e or obtainable high performance |iquid chronmatography
retention tinmes, X-ray crystal structure, powder XRD pattern, and DSC

t hermogram The powder XRD pattern of rapanycin is readily available to
those of ski kiickimg toithe toling tithndtanind] fosmsesyesmboth sakfaceafpon @pynipraysiont Bhiesi t y

at 20 of about 7.2, 9, 10.2,.11. 12.5, 14.5, 153 15.5, 16. 2, . 0,

20. 2, and 21 SsingathaiERRON é@%_lTp%?ff‘é*Pﬁ DY PO RAL A qaﬁ’bpicam-'it.eﬁ(f)%e
X-ray CrySta'Foﬁh'iH%Ealﬂg‘?nﬁie drRRBAMEL b T RBaLyR thePlyl P Qs C Space group
P212121 with a=34.85(2) A, b=13.08(1) A, "¢c=12."25(1) (D.C. Neil Sw ndwells
et al Can. J. Cheffhe5d]ovdng will pawéie ithetradvantagsselfyapangoippelamerphiorm

ref erence). e DSC t her ram of .rapapycin is characterized by a sharp

mel ting e%dogﬂm%omgi@ﬂéaldﬂgg%%éaﬂl& ein, the term "pol ynorph"
refers to a conpound (e.g., rapamycin) which, when present as a solid,

exists as different forns. Desirably, the rapanmycin pol ynorph includes
solid forms &f a EwHpBioNS such as crystals, mcrocrystals, foams, and

ivent; on'ar e cr yetartd uEphRYb: shaplar Rt b AR e i dEudy CPT
properties du@ailabld tbehdye Ghe theQirt, Whéchni®ideatifiedby chdrberistictang eeadily tabsilable
pol ynmorph. In addition, the physical (Eropert i es_of the polynorph can differ

due to th@ preskigmadlshighypeyformanes i eirompiography Sotepizqly BEs Feiyi YLt he

| attice of t y .)di? ' I ViR g@n@r }W mg?' ' Fshed
usi ng techni gﬁ%@ﬁéguﬁ&&a% me ??ﬁ%hb%{dn]tﬁgérat eB c'lirlsahser ut |e(%n, E%tkégggg and
Raman spect r egaapyin ia nchddy mayilathid tbrtheseiod nkidlin thesmst ardycintdinsesedenabphis of

t echni ques. The term "anor phous” as used herein refers to _a conpound havi ng
no definite Vvarying intensity at 26 of about 7.2°,9.9°,10.2°, 11.1°, 12.5°, 14.5°, 15.3°, 15.5°,

16.2°, 20.0°, 20.4°, and 21.8°. See the bottom XRD pattern for rapamycin in Fig. 1.

15  The X-ray crystal structure of rapamycin has an orthorhombic space group P2,2;2,
with a=34.85(2) A, b=13.08(1) A, ¢=12.25(1) A (D.C. Neil Swindwells et al Can. J.
Chem. 56, 2491, 1978, which is hereby incorporated by reference). The DSC
thermogram of rapamycin is characterized by a sharp melting endotherm at about
194°C.

20 As used herein, the term “polymorph” refers to a compound (e.g., rapamycin)
which, when present as a solid, exists as different forms. Desirably, the rapamycin
polymorph includes solid forms of a compound such as crystals, microcrystals, foams,
and powders, among others. Preferably, the rapamycin polymorphs of the present
invention are crystalline. Polymorphs typically differ in their physical properties due

25  to the order of the molecules in the lattice of the polymorph. In addition, the physical
properties of the polymorph can differ due to the presence of solvates or other
molecules incorporated into the lattice of the polymorph. Typically, polymorphs are
readily distinguished using techniques such as melting point, rate of dissolution,
Infrared and Raman spectroscopy, and X-ray diffraction such as crystal and powder

30  techniques.



crystal structure or form In the present application, the term anorphous
refers to anorphous rapanycin that can be present in the anorphous form as
a solid owoizno623@7uti on. The term "precipitation” or "pCceaspisareing” is
meant to describe a process by which a solid formof a conpound is
precipitated froma solution containing dissolved conpound. As used herein,
precipitation is nmeant to describe precipitating rapanycin pol ynorph Form
Il froma solution of rapanycin, preferably in t-butyl nmethyl ether. The
term"roomtenperature” is meant to describe a tenperature of about 23 to
about 25C. HoweverThedersn ‘Gincsplidus” asuseddermin refers iala ceapiind havhgrmst defidite hat

the specific roomtenperature can vary depen n the cond I Qns
utilized dur CREA ABUG r{gﬁeh’ﬁlf‘?rgh lglftﬂ‘? épr g %B‘? %ﬁmwlfqus s 10
envi r onment alynfe@idnt AfycinlthatMah 'BQ??es@ﬁt if 'ﬂ’f‘eoﬁﬁérﬁﬂoﬁqgﬁﬁlﬁh BolRPbigmr ph Form

Il I'n one aspect, the présent invention provides nmethods for preparing
rapamyci n polsglutioph Form || . Preferably, rapanycin polynorph Formll is

prepared from anor us ra in,, Tjae articylar C Utilized to
produce amor phous TE"SS %’11?1 P 8b ‘gpﬁam@ ﬁso%@g? ﬁ?ﬁm © P PHESMon on
the present @M sdHa: foRﬂBﬁmé@ﬂnﬁomrﬁi i8 ‘pfﬁéiplﬁ@kd\/ﬁdrﬁ a@blukiBh tbbhinf! didlvedhat

i s capabl e of dissolving rapanycin. Typically, the initial solvent is
acet one. Thecpmpeingd. Avisgdherein provépitationdsmeant &0 describeipiseipitplinswpemycinf

el ovat et emepauPh EBRF G b3 Mpe ot RbGRh, ReriTy B kB PUEYFRAR, 1 o

sol vent, solid ragheyairrbomienpatiest,is nfeaﬁtetbalbécnbbra tefip&aRiEPSAbdut 23 M
Lower or hi gher teggeratures can be utilized to renpve the initial solvent,

but the &8e ttchéb% <hollpyeysst onsofskidkindas e wauld rgpdibyt yndsrstmditha the esent
i nventi on. }?éc‘fﬁc! J‘o\ém treHl eﬁ%é gaﬂ éﬁ?@égébt algﬂé%ﬁ‘%?@één%ﬁtldn@ Iuth?l%d cftﬁlél:étqﬂé

renoval is a foam Howev rapanyc ter Tnitia
renoval can tﬁ&nmtlpnwﬂmpamlycmrpodmhorphﬂ?bﬁn It anbbanwironmenthkecanditional sol vent,
t he anor phous rapanycin is dissolved in a second dissolving solvent. In one

enbodi nent, the second dissolving solvent is an
Il Methods of Preparing Rapamycin Polymorph Form li

15 In one aspect, the present invention provides methods for preparing rapamycin
polymorph Form II. Preferably, rapamycin polymorph Form II is prepared from
amorphous rapamycin. The particular process utilized to produce amorphous
rapamycin from rapamycin is however not a limitation on the present invention.

Rapamycin is combined with an initial solvent that is capable of dissolving

20 rapamycin. Typically, the initial solvent is acetone. The initial solvent is then
removed using reduced pressures of less than about 1 atmosphere (atm), typically by
use of a rotavap and at elevated temperatures of about 40 °C to 50°C. After removal
of the initial solvent, solid rapamycin is re-formed, preferably in an amorphous form.
Lower or higher temperatures can be utilized to remove the initial solvent, but the use

25  thereof should not be considered a limitation of the present invention. Typically, the
solid rapamycin formed after initial solvent removal is a foam. However, rapamycin
obtained after initial solvent removal can be a powder or an oil..

After removal of the initial solvent, the amorphous rapamyecin is dissolved in a
second dissolving solvent. In one embodiment, the second dissolving solvent is an

30  ether, preferably t-butyl methyl ether (TBME). The ether can be dehydrated or can

contain water. Preferably, rapamycin is dissolved in the second dissolving solvent at
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ether, preferably t-butyl nethyl ether (TBME). The ether can be dehydrated
or can contain water. Preferably, rapanycin is dissolved in the second

di ssol vi nyoxodomesd27at el evat ed tenperatures of about 45 @CI/Udewswes3ss one of
skill in the art would readily be able to utilize tenperatures bel ow or
above 45C to dissolve rapanycin in the second dissolving solvent. After
addition of rapanmycin to the second dissolving solvent, the solution is

m xed for at |east about 1 mnute. Typically, rapamycin is initially
conbined with the second dissolving solvent at the el evated tenperatures
not ed above. elvaieddéempdratess of abme dat’Gr eoveanr, bee of siill Zrethetart vpouddogadily

formation of _ra Cl. ol ynor ph rmll. and n readily be sel.egted by one
of skill in o BTN St eaerapties BOw kARG o USFaie amffﬂné?.ﬁ’e |
mai nt ai ned ake@nHMREMAIgLFepf, about room tenperature. The solution is

general |y maintained at about room tenperature for about 6 to about 12
hours. One of ski IAftdradditien af rapamytid te Swdietgndodissebiing salvehsithbe solntiont ise t ype

of m xi ng.enpl.o e periad of tipe,. and tenperatures required to

i ssol ve Smomntn o b REmperi  nibr TriclP rhERRar s oG it me
rapanycin i s sgiond @iséslingdsolv@NEatahe albeatéd AAies hbted abReN LRI wSer, 3wér0om
tenperature for about 6 to about 8 hours. After dissolution of rapan%/m n
and mai nt enafeparpuresas be vhlizedite peimote orastion of rapawiyria pobmerel Form I
rapamyci n pol I or ' ol.ut.i i recipitation.
Typi cal 1y, | AR B e Bl BT R QSR St HeAp B b, 7.
However, rapasyeatdtqaldmipihddat Mtdrhpeatreufedbm toaindedperatké. TEhOg @R S
powder. Rapanycin ;130I ynorph Form 1|l can be isol ated usi ngw';lechni gues known
to thosel®f &kganerally majatamed ahahout romygaperatite foy dout giaghout Aghours. One
centrifugati r . apibvy,; el YR : LLTraki S
i1 zed to Poan Y BrRbad AR o3RS ol iy UBk SFiting Hnpldhal, B
The resi dual pdiisdof tunacgnddtrniperbtucdstrequised tatliseslvé ambrphbuompamapciapt thenal |y be

concentrated ,and/ or cool ed_t nper at ures J.ower than about room
t enper at ur e fi&sgfww Yeph g"fﬁ%@%ﬁﬁb FRRASH iSSP bhd %tﬁ%ﬁw}%caaﬁym ph
Form Il OnCendnSRliatafifbd af RtndtbipeRRird St aboal'c REaRIBYEEsbY air-drying or

under an inert |
15 After dissolution of rapamycin and maintenance in the second dissolving

solvent, solid samples of rapamycin polymorph Form II are formed in the solution via
precipitation. Typically, rapamycin polymorph Form II is precipitated as white
crystals. However, rapamycin polymorph Form II can precipitate as a fine or coarse
powder. Rapamycin polymorph Form II can be isolated using techniques known to
20  those of skill in the art and include filtration, decanting, centrifugation and
chromatography, among others. Typically, filtration is utilized to isolate the
precipitated rapamycin polymorph Form II sample. The residual dissolving solvent
obtained after filtration can optionally be concentrated and/or cooled to temperatures
lower than about room temperature to promote the precipitation of additional
25  rapamycin polymorph Form II.
Once isolated, residual solvent can be removed by air-drying or under an inert
atmosphere such as nitrogen. Typically, any residual solvent is removed over a
period of time of at least 0.5 hours and preferably, about 0.5 to 3 hours.
In one embodiment, the present invention provides a process for preparing

rapamycin polymorph Form II including dissolving rapamycin in acetone; removing



at nosphere such as nitrogen. Typically, any residual solvent is renoved
over a period of tinme of at least 0.5 hours and preferably, about 0.5 to 3
hours. | rwoneosnb&adi nent, the present invention provi de®Ca/yse@sm®zses or
preparing rapanycin polynmorph Form Il including dissolving rapanycin in
acetone; renovingthe acetone to forma foam dissolving the foamin t-butyl
nmet hyl ether; and coll ecting rapanycin polynmorph FormlIl. 111.
Characterizati on of Rapamycin Polynmorph Form Il Characterization of
rapamyci n pol ynorph Form Il and distinguishing the sane fromrapanycin is
acconpl i shed thesdoatpne é¢e formpifesk dissslving thdhfem inft-bsikylinhethyl etlies; amdicollecting
Specifically, verification. that rapamycin polynorph Formll is present
after preci pif%@m?/&}?%@wns@ é%rf“o]i'ned usi ng techni ques including melting
point, infrared spectroscopy (IR), nuclear magnetic resonance spectroscopy
(NWR), mass spectral analysis (M5), conbustion anal ysis, Raman

spect r oscopy |llel efharactesaalion pERapamyein-RBelwnegeprYMilhcl udi ng hi gh

per formance |i qui ronat ogr aphy..  Ok:h j L pcl udi di f.ferenti al
scanni ng cal ori neg:}l%l:b(c%gé?uan rﬁﬁ%% °%§§W§%Wﬂb?ca§ﬁg§‘§%£§éB‘Iseesfaﬁ‘l% in
di stingui shi E@npRIPYARERNS aco%ﬁ%lismnisiﬂgﬁaéﬂnl'/queﬁ apewi 6 thoke effskilnpaty eitn

[

pol ynor ph Form I [. fA) dentification Using Spectroscopy HPLC can be
utilized $o VeesifigaliysXerifiepsiop tlpd sanamysingnohanomh Fesmdhisanesgat afterr apanyci n

pol ynor ph For, ot - | | i I; usi ng
PLE U {ra vebes b FEbepsfomgl 3shRATHGLR: AL BRGLE oBAF iR <, 12
t echni ques depentiobegyi(TR)-nesledr nedgnatic resbiance specChsopg (NWIR 4ibass) spedtsdl 6
(2001) and Holt, et al, dinical emstry, 46(8): 1179 (2000), which are
her eby i ncor gBrtEEMS) w@gﬁ@&@%@sﬁw §p,e<=§rﬂ opp LR ARrygE N of

rapamyci n pol iy hudi ngrﬁ?@r F Qiduf e chibl fraiRgd.aph of
rapanycin usicng ﬁgéehg}g{ﬁgrl% ilugir?? scr ioglg (%enlqt]:lr e?]ch gtr?gmll)b?? notred above.
The HPL Cllﬁ hr (bevmniqgﬁsajnhludfng;rdsiffamlti:itlrsczpmlil;gu_caﬂcp:rhnémj[1 ®3C) armlﬁiaqndiﬁ&al'ction
addi tiona p?%i))tareaélsocggerfuqﬁg %Ps%nélﬂsﬂilqg lchr)lly;[nlo?pﬁls:[ anadt sp%gi%ca?y, rraep%g{yc% from

rapamycin polymorph Form II.

o

(A) Identification Using Spectroscopy
HPLC can be utilized to verify that the product obtained as noted

15  above is rapamycin polymorph Form II. Preferably, the rapamycin polymorph is
analyzed using HPLC-Ultra Violet (UV) or HPLC-Mass Spectral (MS) Spectroscopy
using the techniques described in French et al., Clinical Chemistry, 47(7): 1316
(2001) and Holt et al., Clinical Chemistry, 46(8): 1179 (2000), which are hereby
incorporated by reference.

20 Desirably, the HPLC chromatograph of rapamycin polymorph Form II
is identical to the HPL.C chromatograph of rapamycin using the conditions described
in French and Holt noted above. The HPLC chromatograph of rapamycin polymorph
Form II may contain additional peaks that correspond to impurities that can be readily
identified by one of skill in the art. However, one of skill in the art would readily

25  understand that the presence of the impurities does not interfere with identification
and characterization of rapamycin polymorph Form II.

A variety of HPLC conditions useful for obtaining a HPLC
chromatograph can readily be determined by one of skill in the art, and should not be

considered a limitation on the present invention. These HPLC conditions include
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identified by one of skill in the art. However, one of skill in the art
woul d readily understand that the presence of the inpurities does not

i nt erferewoizods/i2e@nt i fi cati on and characterization of ra&parasesos/opwsbynor ph
Formll. A variety of HPLC conditions useful for obtaining a HPLC

chromat ograph can readily be determi ned by one of skill in the art, and
shoul d not be considered a limtation on the present invention. These HPLC
condi tions includevariations in the colum tenperature, flowrate,

det ection wavel ength, colum type, colum size, and nobile phase, anong
others. In orverletmamﬂ@rmlummtﬁnm@uwsfl@wm@tﬁ,tdmonmaWaldagﬂlhwlmnndmet ons

set forth in |t noted,abov For exa he co ns [ 15
centineter (cf’ n%lﬁzee%gﬂgpgﬁr h@s iré 3%#?2\6?5
micron (M ORgn@idbhd GtRde iR doﬂﬂm%@&wf@amfn H&l@ﬁéte@@ﬁbvea%r%xirhﬂw that e of
abouthmlllllter( m.)/ m nute. A variet |Ie$ases can

utilized to Gﬁﬂ@lilﬂnsalﬁchﬂtel@ve@tﬁn@ﬁh@@@rxaﬂp%m Stpgleesjld ﬁ%&-@ﬁwcﬂhmﬂor mil.

I di t bi t hanol t 80: 20
by Vol uney sSPURIEN SFNPRROBSTRR USRI BT n U R BN r e

sol ution or @fhBsutIqd MARLited N(éﬁn)/ﬁﬁmﬁ@ .EAGAtbfy dfenctie/phhsed icai Bé‘ﬁtﬂli&ﬂ%g

ot hers. By using the HPLC condi tions as noted above, the HPL

chr omat ogr aplebkay P ECreVedhromatogiapk obrapamyein P@lmth Form Iibdhc!bnbe obt ai ned

for raparrycm e H mat ogr a cin

pol ynor ph™ For'M ?F%&i%ﬁ@%@%pf&% Sa?glgﬁ)iag()lt‘ﬁ%t rcexl?fg%gef’ %Ba‘%@ c?rF[)‘Hn si ng
the same HPLGolMBog @ﬁﬁbﬂall?@ﬁppléﬁeﬁtb@w@th%ﬁ%ﬁhndrﬁﬁﬂﬁ&bét@!& soIliﬂl%n"o?"oﬁféIf ESerdti Me
for rapangm n pol ynmorph Form Il _should be identical to the retention tine

of about 1B nishth @xcpiopityilgradipeidipxanms, smeagiofierxRD and DSC techni ques are
o1 e oo e COB LAORIT S Lot BRIy o T
utilized to dhsmategrapsthhavanmpayetdntiopoinynattapbutominutds shoakhbeapadiyad for One of
skill in the rgpragny\églullo yrglgr% iPlo){*mtﬁ?. % Eé ﬁPi%—le/I%tc rorpﬁeg[gg}agﬁ of rapamycin

polymorph Form II can then be compared to the HPLC-MS of rapamycin using the

15  same HPLC-MS conditions. In the present invention, the retention time for

rapamycin polymorph Form II should be identical to the retention time of about 6

minutes for rapamycin.

Typically, XRD and DSC techniques are utilized as further
confirmation to verify that rapamycin polymorph Form II is present.

20 ~ (B) |Identification Using X-ray Diffraction

XRD techniques are utilized to distinguish rapamycin polymorph Form
II ﬁrom rapamycin. One of skill in the art would readily be able to determine the
conditions required to obtain an XRD pattern of rapamycin polymorph Form II. A
variety of XRD instruments are available and include the Scintag™ X-2 Advanced

25  Diffraction System instrument using the Diffraction Management Software NT
program, among others.

The powder XRD pattern of rapamycin polymorph Form II described
herein was therefore obtained using X-ray crystallographic techniques known to those
of skill in the art. In one embodiment, the XRD pattern of rapamycin polymorph

30  Form II includes multiple peaks that differ from the XRD peaks obtained for
rapamycin. In another embodiment, the XRD pattern of rapamycin polymorph Form

-



conditions required to obtain an XRD pattern of rapanycin pol ynorph Form
1. Avariety of XRD instrunents are avail able and include the Scintag(tm
X- 2 AdvarnweaomidBeact i on System instrunent using the D fCramstéosn2dganagenent
Sof tware NT program anong others. The powder XRD pattern of rapanycin

pol ynmorph Form 1| described herein was therefore obtained using X-ray
crystal |l ographic techni ques known to those of skill in the art. In one
enbodi ment, the XRD pattern of rapamnycin polynorph Form Il includes

mul tiple peaks that differ fromthe XRD peaks obtained for rapanycin. In
anot her enbodl cendins oreclargepeplatndsaverd smalpamppalisn Ip alfyrtiverpmbiedinndnt, thent ai ns

I d I | . f. h [ he XRD
DALt or n of "1 SNRRPENFSFGHEBE RYRPIR [ERULPRLE BRRES at 20 BPUROBut 7. 0.
9.7, 10.1, 1% 4, o4 31540 1443, 45.0ho 2, . o o,
1776, 181, 19 510 Tg M0 My W B tabs Brtals e s i

the XRD patt ggneofg.sapanycionpehdyspeph Form Il and correspond to inpurities
in the sanple. The other peaks typically correspond to m nor amounts of

rapanyci nd | n additi on Qtbergieaksemesofayeseaphrthe XRppitisre pprepmayen| |, XRD

aoncit oat i GROBRTRY Tt FapatorBhcd bR b RPS SRRy -

scanni ng cal eypicaty dborickiefal td afhsr Mukmicetagdnd@ime utilized to distinguish
rapanycin polynorph Form Il fromrapanycin. One of skill in the art would
readily be able to det &R afditon fchageirrizingiaparayes pakyinorph Berally

t her nrogr am of,_.r Q{a@{ﬁ' : i ifferential

scanni ng cal ngiu%e ers&r%?ogﬁg%fgﬁﬁ%{%gb%r{%%@p%l gﬁ?ﬁ%ﬁt he art and

i nclude tthe Pyris(Cin I1dgdification Weing Differentjal tSogpeairaf Caksinodtryabout 250C to
about 2200C and t enper %t e i.ncreases at ,vari Eu§ rates includjng 5C/ mn.,
10¢/ nin., and 30C/ m n. Difsateloepunng elerimpgn 2SGHechudgiascrpASe b¢he DSC

t her mogr am of,, ;3R gBRh YAREBRI 1 PhbiphfoBRAT 88m rapamycin. One of skill in
the art would readily be able to determine the conditions necessary to obtain a DSC
thermogram of rapamycin polymorph Form II. A variety of differential scanning

15  calorimeters are available by those of skill in the art and include thé Pyris™ 1 DSC
instrument, using temperatures of about 25°C to about 220°C and temperature
increases at various rates including 5°C/min., 10°C/min., and 30°C/min., among other
instruments and conditions.

The DSC thermogram of rapamycin polymorph Form II prepared

20  according to the present invention lacks the endotherm peék of about 194°C that is
present in the XRD pattern for rapamycin. The DSC thermogram instead contains an
endotherm peak of about 188°. See, Fig. 2. The DSC thermogram of rapamycin
polymorph Form II can also include degradation endotherms. Without wishing to be
bound by theory, an endotherm corresponding to residual t-butyl methyl ether can

25  also be present.

In one embodiment, rapamycin polymorph Form II can therefore be
prepared having a DSC thermogram containing an endotherm peak at about 188°C
and lacking an endotherm peak of about 194°C.

30



according to the present invention |acks the endot herm peak of about 194C
that is present in the XRD pattern for rapanycin. The DSC t her nogram

i nstead cwotadame3@n endot herm peak of about 188. See, FiPgT/UR2005l0293REC

t her nogram of rapanycin pol ynorph Form Il can al so include degradation
endot herns. Wthout wishing to be bound by theory, an endot herm
corresponding to residual t-butyl nethyl ether can also be present. In one
enbodi ment, rapanycin polynmorph Form 1l can therefore be prepared having a
DSC t her nrogr am cont ai ni ng an endot herm peak at about 188C and | acki ng an
endot her m peak of (BBoutldéséficatioh UsiegThermagiavimetsicrAnalysis f6GAavi netric

Anal ysis (TGA) TGA can 0 be utili.zed t eterm ne the presence of

sol vat e nol ecul es, suc %R/]EO&?ﬁ!ubﬁ%ﬁ%etgfaegmq?gh%%ﬁ%‘?néeBFSCﬁﬁ%ﬁnyci n

pol ymor ph Forggibduled, BudtNR THMBGAS1edulte B the Bamp RO kaHahycR pdliBofpRRRMAQLN
nol ecul e to the trapped sol vent nol ecules in the raparnycin pol ynorph Form

Il is about d2nitheprasenhmvention the md ef e sapamysitemolesulierte thedepabdsealverds of t he

lid le. f. skill in.th .ead] | | d '
he i not e ROoan Bafiepragh PEpRIul P G Ak T R o P i
Rapanyci n PoliiérefopdrincRidelabbutlags 6X the solRe: €l Onbof 5511 BaprRmvckéuld eadipr ph

Form Il can be converted to the correspondi ng esters, carbamates, sulfates,
ethers, oxi ms abledpsisteaming the mstrumguts gud eenditeansnitifjzedsduingkGAo t hose of
skill in the art. For exanple, rapanmycin polynorph Form Il can be converted

to rapanycin 42-ester with 3-hydroxy-2-(hydroxynethyl)-2-nethyl propi onic
acid (CC-779Y. Rapamersion@sRapanp/tin-Bolymdrphdforad B do QEheleRapamiyeich t o f orm
special rapanycin Forml, or a mxture of rapamycin Form| and rapanycin
pol ynor ph For"MS. Typically, Formll is converted to Form|, or a mixture

R A L R LT T T
m xture of Fearbaimatesj subfafesy ethdrs, dxymess earbbnates; thentike using techniques known to

those of skill in the art. For example, rapamycin polymorph Form II can be converted
to rapamycin 42-ester with 3-hydroxy-2-(hydroxymethyl)-2-methylpropionic acid
(CCI-779).

10 Rapamycin polymorph Form II can also be desolvated to form special
rapamycin Form I, or a mixture of rapamycin Form I and rapamycin polymorph Form
II. Typically, Form II is converted to Form I, or a mixture of Form II with Form I, by
heating solid Form II at temperatures greater than about 60° C. Alternatively, Form II
can be converted to Form I, or a mixture of Form II with Form I, by use of vacuums.

15  Vacuums having pressures less than about 1 atmosphere (atm) can be utilized in the
present invention to desolvate rapamycin polymorph Form II. Preferably, vacuums
obtained by the use of a speedvac are desirable. Such vacuums can be maintained for
short or extended periods of time. One of skill in the art would readily be able to
determine the amount of time required to desolvate rapamycin polymorph Form II. In

20  one embodiment, the vacuum is maintained for at least about 8 hours. In another
embodiment, the vacuum is maintained for at least about 2 days. In a further
embodiment, the vacuum is maintained for about 2 days to about 7 days.

Without wishing to be bound by theory, the inventors have discovered that

rapamycin polymorph Form II is a solvate, containing about 4% solvent. The solvent

25  canbe removed to produce a special rapamycin polymorph Form I which has an

9



Vacuuns having pressures |l ess than about 1 atnosphere (am) can be utilized
In the present invention to desolvate rapanycin polynmorph FormlIl.

Pr ef er ablwo 20@28628 obt ai ned by the use of a speedvac areTdmsseosakdses Such
vacuuns can be maintained for short or extended periods of tine. One of
skill in the art would readily be able to determ ne the anount of tine
required to desol vate rapamnmycin polynorph Formll. In one enbodi nent, the
vacuumis maintained for at |east about 8 hours hi another enbodi ment, the
vacuumis nmaintained for at |east about 2 days. In a further enbodi nent,
the vacuum i sdemticalO&iranedifiatioalpatiérn 2o dpymytio Eomautbu? velgysiightWy difistent wi shi ng
to be bound by theory, the inventors ve di scovered that rapanmycin

pol ynor ph FoPaY§§alp P&%I%&F@ﬁe‘ibﬂf"é{m‘ﬁg BBY&“%%{PW@@WPE‘% sol vent
can be renov | | kch has
ani denti cal Eg%tt%rgﬁ{ ?%gpfegﬁﬁga tg?(ﬂa?gl%%dgnn%g or &lep%rt;ﬁh'v?rm; slightly
di fferent phymsicotirs prvepdso diswvaed dist did spacibefam I cnbs, conertadrio ot dh

o yiror phs Rorariy i B et R Bikes pE sy B Shertinter Shisehaf s BRE AR ror m
| can be Con&f?fahﬁiéiﬂporﬁpr Bhcdd®yrioY atthdt h@eﬁxﬁbﬂcbfm'@@ély fétin faphmisih net hyl

et her vapor. This contrasts with regular rapanycin Form | produced by prior
art that doepohmorphkpirellevherf expasaddpaplyentn pol ymor ph Form Il when exposed

to solvent. Desirabl [ l: I Q MR ' o)

rapanyci n Form | E%S%%%Y$ﬁ§%§¢lﬁpwga{gnpefrié%érdgghgc} goa{aég&i"ﬁggggggtw
1000C under mhegtiperbril 18 $6 téhgRratiies gicatee tad aboutad\0e° @ usder dédiced preediréshat
rapanmycin Form | can be resolvated in the vapor_of the dissolving solvent,

pref er abll) TBREiRepiars have aler disqoxphiedt FangBYs IO M IFesnrherpsolxatedad e si t i ons

pref eral _ o prolpl _
ool yor ph-For B oLy arol g Bl Meictaef P TRARE KPRt kiRl PRent on.

Such conposi pobasorpli Eogm Epar ed by conbi ni ng rapanycin pol ynorph Form 11 and
a pharmaceutically acceptable carrier. In one enbodi nent, the invention
provi des a conposition or m xture of

V. Compositions Containing Rapamycin Polymorph Form |l

15 Compositions containing rapamycin polymorph Form II can also be prepared
according to the present invention. Such compositions are prepared by combining
rapamycin polymorph Form II and a pharmaceutically acceptable carrier.

In one embodiment, the invention provides a composition or mixture of
rapamycin polymorph Form II and/or special rapamycin polymorph Form I along

20  with one or more other crystalline, polymorphic, solvate, amorphous, or other forms
of rapamycin. For example, such a composition may comprise rapamycin polymorph
Form II along with one or more other forms of rapamycin, such rapamycin and/or
rapamycin polymorph Form I. In another example, such a composition may comprise
rapamycin polymorph Form I along with one or more other forms of rapamycin, such

25  asrapamycin and/or rapamycin polymorph Form II. More specifically, the
composition may comprise from 0.5% to 100% by weight of rapamycin polymorph
Form II or rapamycin polymorph Form I, or any amount in between. For example,
the composition may comprise less than 1%, 2%, 5%, 10%, 20%, 30%, 40% or 50%
by weight of rapamycin polymorph Form II or rapamycin polymorph Form I based on

30 the total amount of the composition. Alternatively, the composition may comprise at
least 50%, 60%, 70%, 80%, 90%, 95%, 97%, 98%, 99%, 99.5% or 99.9% by weight

-10-



rapanmycin polynorph Form Il and/or special rapanycin polynorph Form 1 al ong
with one or nore other crystalline, polynorphic, solvate, anorphous, or

ot her forwe 20d66/naganyci n. For exanpl e, such a conpositi @QTRSY0S029364 Se
rapamyci n polynorph Form Il along with one or nore other forns of

rapamyci n, such rapanycin and/ or rapamycin polynmorph Form 1. |n another
exanpl e, such a conposition may conprise rapanycin pol ynorph Form 1 al ong
with one or nore other forns of rapanycin, such as rapanycin and/or
rapamyci n polynorph FormIl. Mre specifically, the conposition may

conpri se frorf@amMycm ddddoiph Reenglhtndibr rappaygic polypeirylnbomph [ Basedohltheor
rapanycin po or .a anount. i n between. For exanple, the

I rph Form |,
conposi ti on %@P@_ﬁmpﬁgﬂawglmﬁgﬁemw%ons% 10% 20% 30% 40% or 50% by
wei ght of rapanycim J RN dEREIN drlor @ adAReI4ELA r@ﬁﬂlﬂ% Bglgﬁn%m ForgAsed

on the total amount of the conposition. Alternatively, osition may
conpri se at |lbestap&09gin okymozphFognignag b formsigted 794 phdwacagial 99. 5% or

99. 9% by i ght of .r.a cin .pol h Form. |1 and/or rapamycin | ymor ph
form 1 basoa troputioh B o BE  TBEes 8Pk o o e kB LS sReh Fi,
further enbodi amiér Fdi ik combathfilon inth! dhei(ONmored pRdviticButRally adeptabfeor m 11 or
rapanmycin polynorph Form| nmay be fornul ated as a pharnmaceuti cal

conposi tion tREIETEbNt ai ns an effective dosage anobunt of rapanmycin pol ynor ph

Form 11 and/or Fom Jii | ] . I . lcally
acceptabl e carri erh%ngiﬂ.l aﬁ%@%@?ﬁ%&h@? E’Qﬁﬁ%&?‘&%ﬁ% %ﬁ%@%ﬁ’?@%@% ftal
conposi ti on cofspiiveskBagdofef fapaiisie compagtornthatconarisry ai 16ast @p@sint i on t hat
conprises at least a certain percentage of rapanycin polymrph Forml|l or
rapanyci f9polPFFRSR3Ee mygigpebanesph Fagn Mraﬁpwemolamorﬁp&m agsdesent

in the CO”pOZ)htthé’ﬂ)’ta[l lanfunt 51*1%?51‘9%941 fégaﬂ%tkﬁfcoﬁ@BQWﬁ,i 1%, F08 PRa1RGlong HOO -
In other words, at [east a certaln Bercent age of rapanycin present wthin
t he phar naceuspangicicionpe being dN0%63i Intother svardy) andeasta cprthippergehtageofn | | or

apamyCl Pl YLD, FoL ey b he ¢ SR er of, rapalyci being I =
polymorph Form II or rapamycin polymorph Form I, with the remainder of rapamycin

15  beingin a different form, including (but not limited to) rapamycin, rapamycin
polymorph Form II, rapamycin polymorph Form I, or any other crystalline,
polymorphic, solvate or amorphous form(s).

The compositions described herein containing rapamycin polymorph Form II
can be formulated in any form suitable for the desired route of delivery using a

20  pharmaceutically effective amount of rapamycin polymorph Form II. For example,
the compositions of the invention can be delivered by a route such as oral, dermal,
transdermal, intrabronchial, intranasal, intravenous, intramuscular, subcutaneous,
parenteral, intraperitoneal, intranasal, vaginal, rectal, sublingual, intracranial,
epidural, intratracheal, or by sustained release. Preferably, delivery is oral.

25 The oral dosage tablet composition of this invention can also be used to make
oral dosage tablets containing derivatives of rapamycin polymorph Form II, including,
but not limited to, esters, carbamates, sulfates, ethers, oximes, carbonates, the like
which are known to those of skill in the art.

The property of less sticking to the tooling of Form II as compared to Form II

30 is anticipated to be particularly advantageous for tabletting and providing a smooth

surface area.
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pol ymorph Form 11, rapanycin polynmorph Forml1, or any other crystalline,

pol ynor phi c, solvate or anorphous forn(s). The conpositions described

her ei n combanewage2rapanyci n pol ynorph Form 1|l can be forocwhse@d/oesseany form
suitable for the desired route of delivery using a pharmaceutically
effective anmount of rapanycin polynorph FormlIl. For exanple, the
conpositions of the invention can be delivered by a route such as oral,
dermal , transdermal, intrabronchial, intranasal, intravenous,

i ntramuscul ar, subcutaneous, parenteral, intraperitoneal, intranasal,

vagi nal , rectal, smplheimgcmjti,calily\eﬁfmiwaairmhnt cﬁ”papmnwlinpcblymoqﬂr]émheﬁlcan or by

sust ai ned rel ease. Pr.efer eliver e oral dosa t abl et
conposi tion A% HPE" lﬂg%ﬁ?eo%?e g‘ﬁ C&?’EBM‘% ge P%‘I RE, STEE85HEe tabl ets
cont ai ni ng deph¥iabh ¥ig %at%@pﬁa@éﬁy BHRP hAVRIiRGr BRI ubdd in' thE l;biﬁ%wumpurhwot
limted to, esters, car bamat'es, sul fates, ethers, oxines, carbonates

|i ke which adesikgssgimencahalseboadissted to pravids giesoptimal ﬂwrameuperdswmb | ess

sticking to | ing .of For ared.to Form || ICI ated to
be partic Iaheve’f g‘g g&B%?ﬁ@’i*g%d?lé‘ﬁfeéf% geﬁnglé?"é@figo jat 413 @a(}'r’face
area. A phar mag auiﬂgreaddsy c@f b&adlivéedamiedos®éan TRISVEED rlagbm@sﬁﬂghreﬁﬁéa@dr can
vary depending on the specific compound(s), node of dellvery, 'severity of

t he” condi t i odndsedspdas indiepied bYéh@e?éﬁwcéﬁS%ﬂhQatbﬁﬁap@lﬁcﬁgﬂ@@fe _smgsed in the
conposi tion. Jhe; 00841 ﬁﬁg}eWé@ onH gl s\?fegﬁy,%%ﬁ{%tﬂ'ﬁg b%ﬁs.pﬁaov'ogleert he opt i mmal

t her apeutic response.” Several® di vi Hoses’’can IVered daily, e.g.,

in divided deamsdiindn, the délivRBy B olaydailgideBvéaiynBlosvestors daitypdodagesdahibéer ed. The
dose can_however be proportlonall reduced or increased as Indicated by the
exi genci &€ ﬂo‘t’ﬁédf’h’@ﬂsgﬂéaﬁdconsth? H@F‘P‘Bﬁdel}‘ﬁ’%ne enbodi nent, the delivery is

on a daily, weekly he delivery
Is on a daily deli vg%y%vxg}ﬂ ﬁ?n! %ng;gggléh%gnaegflﬁﬁ{jﬁ) ovver e rai sed
based on t he ppemiascitcaly Iaccbptay)le dﬁmpasrpnexmmahty mehpting; evitholit 11msta|t1d:re salodrbi ned
W o o TR A0 AR oS ARER Pl RSkl £,

I ncl udi ng,

Such carriers include adjuvants, syrups, elixirs, diluents, binders, surfactants, water

15  soluble polymers, lubricants, surfactants, granulating agents, disintegrating agents,
emollients, metal chelators, pH adjustors, surfactants, fillers, disintegrants, suspending
and stabilizing agents, and combinations thereof, among others. In one embodiment,
rapamycin polymorph Form II is combined with metal chelators, pH adjustors,
surfactants, fillers, disintegrants, lubricants, and binders.

20 Adjuvants can include, without limitation, flavoring agents, coloring agents,
preservatives, and supplemental antioxidants, which can include vitamin E, citric acid,
ascorbic acid, butylated hydroxytoluene (BHT), butylated hydroxyanisole (BHA), d,l-
a-tocopherol, monothioglycerol, and propyl gallate. Typical concentrations of the
antioxidants utilized in the oral formulations used in this invention will be used in

25  concentrations ranging from 0.0005 to 0.5% w/v.

Lubricants can include magnesium stearate, light anhydrous silicic acid, talc,
stearic acid, sodium laury! sulfate, and sodium stearyl furamate, among others. In one
embodiment, the lubricant is magnesium stearate, stearic acid, or sodium stearyl

furamate. In another embodiment, the lubricant is magnesium stearate.
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and liquid carriers that are conpatible with the conpositions of the
present invention. Such carriers include adjuvants, syrups, elixirs,

di | uent s,wbizn@bansq27sur f act ants, wat er sol ubl e pol yners, pCuhisc@antses
surfactants, granul ating agents, disintegrating agents, enollients, netal
chel ators, pH adjustors, surfactants, fillers, disintegrants, suspending
and stabilizing agents, and conbi nati ons thereof, anong others. In one
enbodi ment, rapanycin polynorph Form 1l is conbined with nmetal chel ators,
pH adj ustors, surfactants, fillers, disintegrants, |ubricants, and bi nders.
Adj uvants can incIGdﬁmkwmghgmﬁstmnMEHﬂ@GﬁﬂKmlﬁnﬁnﬁmgsﬂgenﬂkwkkoloring

agents, preservatlv pl enent ant oxli dant \A@ ch ca | ncl ude
vitamn E, ci®fio éfzﬁlane %@E‘E’FE CE\{'E ﬁla e %Haé% pﬁ?&#&? PSR EBHT) |
butyl at ed hygio@p¥ARbSD bfiochBNkrs. d, | - a-tocopherol, nonot hi ogl ycerol, and
propyl gallate.” Typical coRcentrations of the ant|OX| dants utilized in the

oral fornmul ati ons Rigdets,ifillerhiand disinsepranihcan influde starshdmapnitad eadsiemat i ons

rangi ng from Q toOS‘VW/v nesi mstearate
| Font " Snhgar creHRRR, bfkals e 6 Hugrast ido A aBtoS It BEHAIE dIBGRSRCL Bt o3

and sodi um stsgdit, rﬂdghédiﬁh%teaﬁfﬂ?@ﬁm%hﬁﬁ gnd hﬂ&bi@[‘&l&éﬁb@dﬂ tagdcanthh&edritbr i cant
I S magnesi um st earate, stearic acid, or sodium stear furamate. | n anot her

enbodi ment , i B@}b‘ﬁma@éﬁm,l1%1%9@@9$@m1@5é&amw GHF]PH%J agents can
| ud |
!stngr ghe C‘é": U&gﬁrﬂﬁtoéigngfhkﬁtehﬁgse éa'tléﬂuﬁoghrg 1cdliufdsR %B&Eﬁﬁqalr{eh{sygceﬁ'ﬁ oséngf] €

ate ovi aone one

ot hers. Bi nddmydrox@zembrheﬁulo@nﬂydibxyrnéthglrcalﬂulsseghydmmypruﬂﬁcatmwh manni tol
cal ci um hos gte sug rs such as 1;Ecrose kaol i n, Iact ose, and dextrose

croscar Byrslnlons pitthalpts, woncpshllinegsliglogngnigrogsysialline
chol est er Ol ’ cEﬂlﬁgé’cP @&BE{ea LQ@&HO‘P @f/1 dicod&l! @%&lrbste? ﬁ@)}: E&gﬁr?ﬁ@é (R

(phosphat i des), carboxymet hyl cel ose oxymet ul'ése caf ci um
car boxynet hngd:;eietyllnwmobatdeL gﬂ;yperybmblwsm@rateug}mryllpﬁhmwy&ard@d cel | ul ose,

hy oy meC L e DS AR SRMIATLL 008, Mk SrypLopu et ycel ful ose
cetostearyl @Leﬁ%wes, ﬁb@wdyem_k/féﬁa %ma%,twlﬁﬁl%ﬂ&h%§ubﬁ%8d &degn dextrin,
15  bicarbonate, calcium citrate, sodium starch glycolate, pregelatinized starch,
crospovidone, polypropylpyrrolidone, polyvinylpyrrolidone (povidone, PVP),
cholesterol, stearic acid, gelatin, casein, lecithin (phosphatides), and the like may also
be incorporated into the oral formulation.
Emollients can include, without limitation, stearyl alcohol, mink oil, cetyl
20  alcohol, oleyl alcohol, isopropyl laurate, polyethylene glycol, olive oil, petroleum
jelly, palmitic acid, oleic acid, and myristyl myristate.
Surfactants can include nonionic and anionic agents including polysorbates
such as polysorbate 20 and 80, sorbitan esters, poloxamers such as poloxamer 188,
sodium lauryl sulfate, sodium dodecyl sulfate, benzalkonium chloride, calcium
25  stearate, cetostearyl alcohol, cetomacrogol emulsifying wax, colloidal silicon dioxide,
phosphates, magnesium aluminum silicate, triethanolamine, or salts of bile acids
(taurocholate, glycocholate, cholate, deoxycholate, etc.) that may be combined with
lecithin. The surfactants can also include ethoxylated vegetable oils, such as
Cremophor EL or pegylated castor oil [e.g., such as PEG-35 castor oil which is sold,
30 e.g., under the name Cremophor EL, BASF], vitamin E tocopherol propylene glycol
succinate (Vitamin E TGPS), polyoxyethylene-polyoxypropylene block copolymers,
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gl yceryl nonool eate, glyceryl nonostearate, glyceryl pal mtostearate,

pol yoxyet hyl ene al kyl ethers, polyethylene glycols, polyoxyethylene castor
oi | deri waDI2o@323§20] yoxyet hyl ene st earates, polyvinyl alcohiskoossedsssit uted
sodi um bi carbonate, calciumcitrate, sodiumstarch glycol ate,

pregel atini zed starch, crospovidone, polypropyl pyrrolidone,

pol yvi nyl pyrrolidone (povidone, PVP), cholesterol, stearic acid, gelatin,
casein, lecithin (phosphatides), and the |like may al so be incorporated into
the oral fornmulation. Enollients can include, without limtation, stearyl

al cohol, m nlandpbloxcmblgﬁl Ttis evpasited thitdle smfagtambcan Ganitgim O65ytb 108¥%rwveof the

poLYeL e bt Shin 34 6l S BB Bl 7SR LE T BB

i ncl udi ng pol yaarabp,t Qﬁle&sucsl%@W&Qit%%@trltm%ﬂl/@(bf@lﬁ&hcﬁﬁbosﬁ%b' tan esters
pol oxamner s such as poloxaner 188, sodlun1laur%x sul f'at e, sodlun1dodecyl

sul fate, benzal konVletpd dislagors gan mchnd@ physielosisn @ccepf@blgsxhelam aggnésohol |
cet omacr ogol u?é’ﬂr'&lﬁg Eé{e}t{l aw)ﬁiath%%% icSld %ALY ﬁe e%%f%&?caatc‘?ds

th 3
magnesi um al um nu Chano! am ne, or sa biTeaci ds

(taurochol at EDFAYcaOCIGhatacids slbl astgdycimbethatyehcdpabie, ofeehﬁaﬁclﬁgnné stabitypef
conbined with lecithin. The surfactants can_ al so_i ncl ude ethoxyl ated

veget abl e oi FaPagEHPU¥mMEbkIAdL. b onsrenshodimentethe angtalshelgior iy %degc acidych as
PEG 35 castor oi | Ipﬂ]écg{fsté@ cﬁﬂ)algo & ufflized & Q&ﬁﬁgt thé‘?l\;{b%%%oﬁt@@ %g{nu@‘ BASF] ,

vitam n E tocopherol propylene glycol succi'nate
polyoxyethylenmﬂgmhymwﬁpuo@yh&m&t@lhnkwemﬂmﬂynaﬂﬂhakaﬁthhm@ﬁEbﬁwnhﬁg|s

expected that the surf t ca ai to 100% w v, of the
conposi t 18n, PR 1§ 2 T it d P8l gl 8@#? 91‘51 adsfoss sasoyde phsIalesieRlsng i v,
and prefer ablabfee @ib1d @g%ﬁ%s 1ﬁdﬁ1&‘ﬁ1§ chlc chdld%@&{)lc]&ﬂ WiMa (9501%*1?&11&:02[5&9% ption.

Metal chel ators can I'hcl ude physiol ogically accept ab ating agents

i ncl udi ng eddilite hydiathlarizl dcid, and shltsfthareafi dn ané enbedinghe tie [ adjuster iset r a
acetic acid %EWA% or am no acids such as glycine that are capabl e of
enhancing th Fi1 Ity of rapanycin polynorph Formll. In one enbodinent,
the netal chel at oryitgr-8sl@ble poBeieds inBllda.divy aieiot lifARdab, SRR HHrtdIARHe t O

adj ust the pH of a sol ution cont ai ning
(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
oral formulation useful in the invention may contain multiple ingredients of each class
of component. For example, an oral formulation containing an antioxidant may
20  contain one or more antioxidants as the antioxidant component. |
Suspending or stabilizing agents can include, but are not limited to,
magnesium stearate, stearic acid, talc, sodium lauryl sulfate, microcrystalline
cellulose, carboxymethylcellulose calcium, polyvinylpyrrolidone, gelatin, alginic
acid, acacia gum, xanthan gum, sodium citrate, complex silicates, calcium carbonate,
25  glycine, dextrin, sucrose, sorbitol, dicalcium phosphate, calcium sulfate, lactose,
kaolin, mannitol, sodium chloride, talc, dry starches and powdered sugar.
Diluents can include water, ethanol, polyethylene glycol 300, polyethylene
400, polyethylene 600, polyethylene 1000, or blends containing one or more of these
polyethylene glycols, propylene glycol and other pharmaceutically acceptable

30  cosolvents or agents to adjust solution osmolarity such as sodium chloride, lactose,

mannitol or other parenterally acceptable sugars, polyols and electrolytes.
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rapamycin to about 4 to about 6. In one enbodi nent, the pH of a solution
containing rapanycin is adjusted to a pH of about 4.6. pH adjusters can

i ncl ude php2b@lmgical | y accept abl e agents includi ng cit PCt/usedd/2ss€or bi c
acid, fumaric acid, malic acid, or dilute hydrochloric acid, and salts
thereof. In one enbodinent, the pH adjuster is citric acid. Water-soluble
polynmers include, but are not limted to, polyvinylpyrrolidone (PVP),

hydr oxypr opyhnet hyl cel | ul ose (HPMC), pol yethyl ene glycol (PEG, and
cyclodextrin or mxtures thereof. It is preferred that the water-sol uble
pol ymer is PVP, aduohaemhgdimentlcempbsitionseiogtzining rdpetayeimrpolyrborahdFos 11

kil odal t . Al i | f | at | seful.in the invention contain
mul (i pl e | ngrB R Fidgre boniaBlehsaplst St ndnicrotaptiies diprublheain
fornul ation %?&?ﬁl?é, %é&nﬁ@n,%?ﬂpoéﬁﬂé@hd B&Ms&.olrﬂe@i'réblﬁrkﬁh&f co@ﬁfo@iti@ﬂé i oxi dants

as the antioxi dant conponenf. Suspéndi ng or stabil1zing agents can incl ude,
but are not Icontinéag tapamieinpolnuerpk Fern Hiase delivened eraly, d¢liveralishy tabltum

| auryl sulgf ate,.n groPr‘éagﬂi l.ine cellul ose, carboxynethyl cellul ose cal cium
pol yvi nyl pyr PBf Persh o Haditfilled capsulsSni ¢ aci d, acacia gum xanthan gum
sodiumcitrate, cowla¥ollicis6Blss caf Hchidy diraethblasettdidegiiytdtigsul eiderorn,
sucrose, sorbitol,  dical cium phosphate, calciumsulfate, |actose, kaolin,
manni tol , sodreipRiEHERT ERturesihereod anogg gthekes and powder ed sugar. Dil uents
can include water, ! I ,

pol yet hyl ene 600, ‘Ablg({’ﬁ&gﬁt@%wgﬁ% Cﬁg@ﬂdg;& ﬁ%?}e}rfllggé %lgn 81.sl %S?lj}\lég%%&gc&% #’%ﬁg of

t hese pol yet kymposeng by thel formylatgny| ene gl ycol and ot her pharnmaceutically
accept abl e cosolvents or_ agents to adjust sqlution q@snplality such as
sodi um chPori de, PRIyl SYHANE O f@’flwiqt}?@ﬁ WAy PeymesRtcitEbe sugars,

pol yol s and nétdd Bk YAiiS et i IRRAUTRIN CCEIMPRR BB AUSPEAT
rapamyci n polymorph Form 11 are delivered orally by tablet, caplet or
capsul e, m ciPobh@diohdd. UE-2QE06VH7 qnddnternatigna Pateat Pehikptos NonWGyr up,

pol ymor ph Fo P25 ¢Aaamierdat K B ERISHSPER, bl & B Sb et B ar o or

l'iquid-filledeeR8!l $ioh oral formulations contain a granulation prepared using a wet

15  granulation process. The granulation can contain rapamycin polymorph Form II, a
water-soluble polymer, a pH modifying agent, a surfactant, and an antioxidant. In one
embodiment, the formulation contains from 0.1 to 30%, from 0.5 to 25%, from 1 to
20%, from 5 to 15%, or from 7 to 12% (wt/wt) rapamycin polymorph Form II; from
0.5 to 50%, from 1 to 40%, from 5 to 35%, from 10 to 25%, or from 15 to 20%

20  (wt/wt) water soluble polymer; from 0.5 to 10%, 1 to 8%, or 3 to 5% (wt/wt)
surfactant; and from 0.001% to 1%, 0.01% to 1%, or 0.1% to 0.5% (wt/wt)
antioxidant. However, other embodiments may contain more, or less, of these
components.

In another embodiment, the compositions containing rapamycin polymorph

25  Form II can be delivered intravenously, intramuscularly, subcutaneously, parenterally
and intraperitoneally in the form of sterile injectable solutions, suspensions,
dispersions, and powders which are fluid to the extent that easy syringe ability exits.
Such injectable compositions are sterile and stable under conditions of manufacture
and storage, and free of the contaminating action of microorganisms such as bacteria

30 and fungi. Under ordinary conditions of storage and use, these preparations contain a

preservative to prevent the growth of microorganisms.
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Non- al cohol i ¢ sol vents can include di nethyl acetam de, dinethyl sul foxide or
acetonitrile, or mxtures thereof, anong others. Al coholic solvents can

i ncl ude owe 2006/02862¢ al cohol s as the al coholic sol vent cecparses/oed3cs he
fornmul ation. Particularly suitable oral fornulations for rapanycin

pol ymorph Form 11l include the sanme fornulations utilized with CCl-779 and
described in US Patent Publication No. US- 20040077677 and | nternational

Pat ent Publication No. WO 04/026280 (Application No. PCT/US03/29228), which
are hereby incorporated by reference. Such oral formnulations contain a
granul ati on pr eparAdanasieraj farmwdatiogrusefsl s the mvenideress belirepayediand singlon can

contain rapa I.n_pol r Form | | wat er - sol ubl e polyner, .a pH

modi fyi ng ag fu,tlo_ﬁ’ ?ﬁ%@@gﬁ(ﬁn b&r?aeﬁfﬁgda?ﬂ% %’)??%51?&9011? CODHINHR ment , t he
formul ation GFHnAIdNS 61511%%]@1- HorkPI 34l cdHofBsOlvent! ahdalantiok it whichd®% from
5to 15% or from7 ?o 124)(vvt_/wt3_ rapamnmycin .poiy(mrph Form fl1I; from0.5 to
50% from 1 tssbspgogntlyreombinadovidsgglilaensithat gontaing sdjluent splvent ang suiatile %

(wt/ wt) tersmggl_tnle polymer; fromO0.5 to 10% 1 to 8% or 3 to 5% (w/w)
surfactant; an romo0.001%to 1% 0.01%to 1% or 0.1%to 0.5% (w/w)

anti oxi dant. HoweW¥hen prepged esd sifipleadtisiondy dxpérsidhrapin@cin @olynesish Fofmt hese
conponents. |n. another enbodinent, the conpositions containing rapanmycin

pol ynor ph Foruﬁslwn@ﬁ%?dﬁ@tfﬁéﬁﬂw-eE o eRRASHBER Fppamytip arlsrupFoyn L is
subcut aneous| oy, BARSAEEY At %gﬁ&%lfﬂﬁfx@@%ﬂh?a%‘?ﬁkﬂgﬁt ug}é\%\lgg}rcgr% nof sterile

i nj ectabl e sol'utions, suspénsions,” dI spersions, ich are fluid
to the extentprofhddellabsy. Bigpdrsigns edn Be fdrypazed insglydsuaihliquid @olyathlytene gigeoki t i ons
are sterile and stabl e under conditions of manufacture and storage, and
free of tHe OADUNPFESthSIEHRO SN of i croorgani sms such as bacteria and

fungi. Under ordi kel ' hPRS
g Weu@ﬁ@@gﬁthﬁ@%}@étﬁﬁ& Py A fﬁ%@%@g?lgﬁn@@ 0

contain a preservative t revent the growt
formul ati on us@fdd thbse injeetableviermiletionsartilized for £ E@ indISHPatemdlublisationt i on,

or preferabl W QBOB)EI e 5PRT Eigxplzj)llslca%o%?}?o? I1 8%%,929)? %%Q}naggl‘?al %gt%}nalglmhjggtion
No. W0 03/23267 (Application No. PCT/US03/223276); International Patent
15  Publication No. WO 2004/011000; and US Patent Publication No. 20040167152-1A
(Application No. 10/626,943), which are hereby incorporated by reference. Any

given formulation useful in this invention may contain multiple ingredients of each
class of component. In one embodiment, a parenterally acceptable solvent can
include a non-alcoholic solvent, an alcoholic solvent, or mixtures thereof. Examples
20  of solvents useful in the formulations invention include, without limitation, ethanol,
propylene glycol, polyethylene glycol 300, polyethylene glycol 400, polyethylene
glycol 600, polyethylene glycol 1000, or mixtures thereof. These solvents are
particularly desirable because degradation via oxidation and lactone cleavage occurs
to a lower extent for these cosolvents. Further, ethanol and propylene glycol can be
25  combined to produce a less flammable product, but larger amounts of ethanol in the
mixture generally result in better chemical stability. A concentration of 30 to
100%v/v of ethanol in the mixture is preferred.
The stability of rapamycin polymorph Form II in the parenterally acceptable
alcoholic cosolvents can be enhanced by addition of an antioxidant to the formulation.
30  Generally, the parenteral formulations useful in this embodiment of the invention will

contain an antioxidant component(s) in a concentration ranging from 0.001% to 1%
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rapanyci n pol ynorph Form 11, an al coholic solvent, and an anti oxi dant,
whi ch is subsequently conbined with a diluent that contains a diluent
sol vent awm0 20aa/i2ad27e surfactant. Wien prepared as a si n@CE/sed0s029364 OF

di spersion, rapanycin polynmorph Formll is conbined with a diluent. In one
enbodi nent, rapanycin polynmorph Formll is conbined with water, optionally
m xed wth a surfactant such as hydroxypropyl cel | ul ose. Di spersions can be
prepared in glycerol, liquid polyethylene glycols and m xtures thereof in

oils. Particularly suitable injectable formulations for rapanycin polynorph
Form || incl ode dridg3lés kanf.6% ey, ef thecasdlvent oiscentratej athduglotow@Chor ighei n US

Pat ent Publication No. 20040 6_7%52-A Aggl_i cation No. éO/ 26, 943};

| nt er nat i onalCORSEERONSIAAY hedesipd. NBT tk\?\%e %daEs diliogopherobis prggicularly

PCT/ US03/ 223 ; i ; i ' - 1 1000; d
US Pat ot - pubiFieels %ﬁ%{é@d%%%&%%@?ﬁ%ﬁ%%ﬁ% EPEiRist 013),

whi ch ar e herceimenirattmr @i, 6X586 why of e epsrivat céoogngateen f or mul ati on useful in

this inveption may, contain nultiple ingredients. of each class of co nent .
I n one enmbodi nent A@%@g@ﬁ?]@r’é‘lq a dBfFEs ggﬁh\‘?é’ﬁ’ﬁenteéﬂ fJP’FP&‘FSl%‘g‘SéISQBP

non- al cohol i (fnﬁ@'iﬂ\%ﬁftion,aﬁ?eéﬂ)i%ﬁ|&f_?ap%ﬁiy}éﬁﬂioly{xi%rpﬁ?P&hﬂﬁ?ﬁp&rﬂﬁhﬁﬁﬁiwiﬁ%( anpl es

of solvents useful in the fornulations’invention include, wthou
limtation, edweeusinfugienpniiiéons ogblandlis prsuenied Hydughehg hyaef a Sofctant

pol yet hyl ene gl.ycal .400,...pol | epe al ycol .600,. | yet hyl ene gl yco] 1000,
br it ur oo cHupags iR cuBeu St e <Ohe SRl Hsr bl dEbnERE-Ratbit.
degr adati on Qb@rwzﬂ@w@@om&mm. Ho%Vé?@n@@ﬂdlﬁlﬁiﬂtﬁe@rt'n%@acﬁ& ent for
t hese cosol vents. Further, ethanol and propyl ene glycol can be conbined to
produce &0 eselegtiothmmanitablpsustagiants. but | arger anmounts of ethanol in the

m xture general ly |t i ) . bl 0 . . at 1 on of
30"t o Tooomi v of® ErRaroret e SRt FUREheE ;oA vilye GoERSTMGRLA
rapanyci n poldjiu@itgblvemy md 4 surfactahe Wake rdpansicinpointephdola IBlsgréRrédas

cosol vents can be enhanced by addition. of an, antioxidant to the .
f ormul at i on. &cosolvent concentrate according to this invention, the concentrate can contain

concentrations of rapamycin polymorph Form II from 0.05 mg/mL, from 2.5 mg/mlL,

15  from 5 mg/mL, from 10 mg/mL or from 25 mg/mL up to approximately 50 mg/ml.
The concentrate can be mixed with the diluent up to approximately 1 part concentrate
to 1 part diluent, to give parenteral formulations having concentrations of rapamycin
polymorph Form II from 1 mg/mL, from 5 mg/mL, from 10 mg/mL, from 20 mg/mL,
up to approximately 25 mg/ml. For example the concentration of rapamycin

20 polymorph Form II in the parenteral formulation may be from about 2.5 to 10 mg/mL.
This invention also covers the use of formulations having lesser concentrations of
rapamycin polymorph Form II in the cosolvent concentrate, and formulations in
which one part of the concentrate is mixed with greater than 1 part of the diluent, e.g.,
concentrate: diluent in a ratio of about 1:1.5, 1:2, 1:3, 1:4, 1:5, or 1:9 v/v and so on, to

25  rapamycin polymorph Form II parenteral formulations having a rapamycin polymorph
Form II concentration down to the lowest levels of detection.

For the purposes of this disclosure, transdermal administrations are understood

to include all administrations across the surface of the body and the inner linings of
bodily passages including epithelial and mucosal tissues. Such administrations may

30  be carried out using rapamycin polymorph Form II, or pharmaceutically acceptable
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General ly, the parenteral fornulations useful in this enbodi nent of the

i nvention will contain an anti oxi dant conponent(s) in a concentration

rangi ng fworme/@8d% to 1%V v, or 0.01%to 0.5% w v, of trhe/useesiorsnt
concentrate, although | ower or higher concentrations nmay be desired. O the
antioxidants, d,l-a-tocopherol is particularly desirable and is used at a
concentration of 0.01 to 0.1%wWv with a preferred concentration of 0.075%
w v of the cosol vent concentrate. Advantageously, in certain enbodi nents of
the parenteral formulations useful in the invention, precipitation of
rapamyci n polsgitsothpteof;dm fatiohs, wpeamsgfdautsj paicheist suspensmosssolutionsiaod sol ut i ons
or blood is prever%t ed hrqtggl@ t he yse of a surfactant contained in the

di | uent sol uSPRPSIONGS (egtalafd vaghal)-gesirabl e surfactant is pol ysorbate 20

or pol ysorbate 801Tr§t§sd919ﬁz§qldﬁﬁﬁﬁi’&tioh'%\&racc&ﬁﬂiﬁfed%bﬁéh fhB ukderart nay

readily select other suitable surfactants. Prior to use, the cosol vent
concentrate itransdexmal pitehhcomtaihing sapamyonol wherphd'ogin/Ihand 2 eatiewthet is anedt a

surfactant. en rapa in nor.ph Form. |1, i r.epared as .a.cosol)yent
concont os e S ERESRA A HerBl FERRIR S A Breito s Bk PR Fllo R 4SBT Sl 8
concent r at i oRgerfdfforr SRRMIE bbsoRR]onBioRAe Flobdsirtanh KAThOsIAh. THé Bidirief matakeS

ng/ L, from5 ng/ L, from10 ng/nL or from25 ng/nL up to approxi mately 50
ng/ M . The c@RYEwmpenef forns wish e aeamyand ompaenip. Nastss, 265, and egsPisbigi matel y 1

part concentrsat: | 4 t | R | Vi ng
concentratio rcl1 glg?g' ?%%eadr%yggé‘%lsnﬂig o#@%oe%shlﬁ?—ég%%ﬁfﬁﬁs ?@r‘wlgf %rkrﬁ(}rr%fm %{rlnﬁgﬁrsrg? m.,
from 10 ng/ meithdrrtherod On-mterior warertin-oil ppyeo Xtaset ebiypAsedraf/abiorptiva peewdenp! e t he
concentration, of rapanycin polynmorph Form 1l in the parenteral forrmnulation
may be fiA8m AbBEIscS spiplenm pfiydrophilis RN EPRANEIEIBPABXAER RO RIS e of

fornul ations F*aﬁiiilf‘ﬂla#ﬁi%ﬁ% sﬁi@egﬁefe.”Arvéfigt?%i’oQéluéi%’wﬁ%ﬁésg%@PdeYﬁQ& Eﬁ‘re'fe%éé“ I in

t he cosol vent concentrate, an or mu ons I'n part of t
concentrate irapamycetpolymbrpirEeamdl irttdthe blogrbstteant suches disé¢miepdrmeablg. |

concentrate: diluent in.a ratio of apout 1:1.5,. 1:2, 1: 1: -5, or 1:9
v/v and so offCTIARGEAYER A TFETYHSBRERS mpﬁmytal&rp@fxr@?laﬁ FpgR AR Pbns
Ihgzlelng 2f r Sg?@g{é}lﬂ% -Qeﬁhﬁﬂ'%f B Mot SBrktdinm@Restycit pADmEpNFIa L hetpvest

15  occlusive devices are known in the literature.

In a further embodiment, compositions containing rapamycin polymorph Form
II can be delivered rectally in the form of a conventional suppository. Suppository
formulations can be made from traditional materials, including cocoa butter, with or
without the addition of waxes to alter the suppository's melting point, and glycerin.

20  Water-soluble suppository bases, such as polyethylene glycols of various molecular
weights, can also be used.

In another embodiment, compositions containing rapamycin polymorph Form
II can be delivered vaginally in the form of a conventional suppository, cream, gel,
ring, or coated intrauterine device (IUD).

25 In yet another embodiment, compositions containing rapamycin polymorph
Form II can be delivered intranasally or intrabronchially in the form of an aerosol.

It is also contemplated that compositions of this invention containing
rapamycin polymorph Form II can be co-administered with one or more other agents
including anti-rejection chemotherapeutic agents.

30 The dosage requirements of rapamycin polymorph Form II can vary
depending on the severity of the symptoms presented, the particular subject being
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For the purposes of this disclosure, transdernmal adm nistrations are
understood to include all adm nistrations across the surface of the body
and t he iwoenoda2eizngs of bodily passages including epit reritskooaneb3rucosal
tissues. Such admi nistrations may be carried out using rapanycin pol ynorph
Form 11, or pharmaceutically acceptablesalts thereof, in |otions, creans,

f oans, patches, suspensions, solutions, and suppositories (rectal and

vagi nal ). Transdermal adm nistration may be acconplished through the use of
a transdernmal patch containing rapanycin polynorph FormlIl and a carrier
that is iner tretted,)aydahy siute phddmminisprhtidero r@nd of skilbinthe att evoudd teadilyhee &e n, and

all ows delivery of the agent for syst.em ¢ absorpti into the bl ood stream
via the skinl ¥HETuLe eﬁnmo?@@%é{ﬁ?pﬂmhEgn?g[?rﬁﬁm%‘?ﬁ]cﬁnggecreams and

Ol NtMeNtS, PRFHBHmEE! boueh Mot HF) mg/dgﬂs'ffaganﬁh%o F8Af 1195 Nt ment s
may be viscous |'iquids or semsolid efulsions of either the oil-in-water or

wat er - i n- oi | atiypastered s fe sthep epbodimentsf raparawip pplyeoppindems Ilds agreinssteted n

petrol eum or dr ophi | i et,r ol.eum cont ai.ni ng_r apa i n rph Form |1

oy ol <o Do &l DI o758 Rt /SR G0N e ek RISy Rt RER waBhl ease

rapanyci n pobyimy/esy; o@stpldaynt 0 the bl ood stream such as a sem -perneabl e

menbrane covering a reservoir contai n{hgf, rapanycin pol ynorph FormI|l with

or without a car rileeatment eanibgtinitinted srthdospgey of spamyeinpdwngmpbbermEbr m | | .

O her occl usi | € i €.l f,ur r

erbodi nent - ORI BRaCiSnt AU bRk AR AR Bl sy b S g e

del i vered reeptmus ddsebliey hﬁiyﬁiano(li‘ﬁn@@h\FleﬁhiIDﬂHieréaﬂéﬁQBé d6yaye cdnlpposi tory
itiona

formul ati ons _can be made fromtra mat eri al s, i ncl udi ng cocoa
butter, Wt hirsreasped pefijithe pptimu;oficsiimder the cagumefanges is reasheds Bpsissi t ory' s

mel ting poin L - : s

pol yet hyl ane SRR KF Sl uinllb P iR Rn BRRASE Ko BF ERper O |
anot her enbodhenmadividvabsgbjit being sregiodt Bi ganeral,rthp evnipositiqpalof this piveltdomark! can

bR R IRARR R SR M X RO Ty

results without causing any harmful or deleterious side effects.

15
VI.  Methods of Preparing Administrable Compositions Containing
Rapamycin Polymorph Form Il

In one aspect, the present invention includes methods of preparing a
pharmaceutical composition containing rapamycin polymorph Form II. The

20  composition can be administered to a mammalian subject by several different routes
as noted above and is desirably administered orally in solid or liquid form.

Oral formulations containing rapamycin polymorph Form II can contain any
conventionally used oral forms, including tablets, capsules, buccal forms, troches,
lozenges and oral liquids, suspensions or solutions. Such oral formulations containing

25  rapamycin polymorph Form II can be formed by blending rapamycin polymorph
Form II with one or more of the components described above. In one embodiment,
the components of the composition are dry or wet blended. In another embodiment,
the components are dry granulated. In a further embodiment, the components are
suspended or dissolved in a liquid and added to a form suitable for administration to a

30 mammalian subject. Oral formulations can also include standard delay or time-

release formulations to alter the absorption of rapamycin polymorph Form II. The
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In yet anot her enbodi ment, conpositions containing rapanycin polynorph Form
Il can be delivered intranasally or intrabronchially in the formof an

aer osol . WO 20&/@B&e cont enpl ated that conpositions of tRCI/USRMSNLRI36H

cont ai ni ng rapanycin pol ynorph Form Il can be co-adm nistered with one or
nore other agents including anti-rejection chenotherapeutic agents. The
dosage requi renents of rapanycin polynorph Form 1l can vary dependi ng on
the severity of the synptons presented, the particul ar subject

bei ngtreated, and the route of adm nistration. One of skill in the art

woul d readi | yrddominilatidanomee alse nomsist of adraminteringobpanaycmpciymoppel Forox Bhn For m

| ired. | odi ment... about 2 .t t 100 nu/d f '
pol yror ph ForFATHor AT R Cottdinie PRroBng sOLisar B srLis pis A peelie ™ ' "
pol ymor ph Form I | d@sﬂ%ﬁygbﬁﬁﬁ%ﬁhréﬁ% ydi® pdIS TRy em HQvifipfitgy to S0

nmg/ day, 15 ng/day to 35 ay, or about 20 ng/day to 25 ng/day. Treatnent
can be initi ander dilgantoeshge theqtharmarsnijenlly agedpjabde garches (@g comppotaigrort han

those required.to produce a desired effec n nerall y..l.ess than the
ot s mum d8se O PR i, A wELEREE B8, BPREF R YIRER BB Con be
i ncreased unterystdlive @@thidvsoraftdliag celRUBEs, flolrsy pElatts; bams,asfc, desdidag hed.

Preci se dosages will be determ ned by the adm ni stering physician based on
experience wigbave: he i ndi vi dual subj ect being treated. In general, the

conpositions of thiSq ' 3 ' 1.0 . af
concentration t ha[U S\?\nfql :Pa\ﬁﬁg%;#é&gw%&as@ a?rbcf qg?(*e{a@{%l&\{}g%ﬂ{egsn Ejl (?Jgﬁ%g%hcglﬂp% Eausi ng
any harnful gramétioher dougrasildtorefnethotls andvitilizbph ez caticaBRly @peaptabie

Adm ni strabl e, Co sitions Contajning. Rapanycin Polynmorph Form 1| In. one
aspect, tfe ﬂﬂ@%@%ﬂ%ﬂﬁn&a lqh%%raé%swg%tfs%facw@&a&wgsnts (including

phar maceut | 3l iGOMRAS I fs BerE Aalind vk BRAMABLA pP ALY RE™M | | The
conposition can be admnistered to a ma I'an subject by several different
routes as noﬂigdroaboh@iicamdive!m; sybésn r:amplgis_,iagiwiate'r aném_eailcolncdj Wwith iethasalltiethgor
LIOﬂ;J:aidnf g;y'tlgl?rlefe];r%ﬁg’[’c'oﬁ%l'ic?@c?m;?o%%@' ni ng rapanycin polynorph Form Il can

. Liquid forms containing rapamycin polymorph Form II can be formed by

15  dissolving or suspending rapamycin polymorph Form II in a liquid suitable for
administration to a mammalian subject.

In one embodiment, methods of preparing a pharmaceutical composition
containing rapamycin polymorph Form II include combining rapamycin polymorph
Form II, a metal chelator, a pH adjuster, a surfactant, a filler, a binder, a disintegrant,

20  and a lubricant.

In another embodiment, methods of preparing a pharmaceutical composition
containing rapamycin polymorph Form II include combining rapamycin polymorph
Form II, a metal chelator, a pH adjuster, a surfactant, at least one filler, a binder, a
disintegrant, and a lubricant.

25 The present invention also provides kits or packages of pharmaceutical
compositions designed for use in the present invention. Kits of the present invention
can include rapamycin polymorph Form II and a carrier suitable for administration to
a mammalian subject as discussed above. The invention therefore includes a product
containing (a) rapamycin polymorph Form II for use in treating a mammal. The

30 invention also includes a pharmaceutical pack containing a course of treatment of a
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conventionally used oral forms, including tablets, capsules, buccal forns,
troches, |ozenges and oral |iquids, suspensions or solutions. Such oral

f or mul at iwoo@mms&@rni ng rapanyci n pol ynorph Form || canPoe/usesosmebd3by

bl endi ng rapanycin polynorph FormIl with one or nore of the conponents
descri bed above. In one enbodi nent, the conponents of the conposition are
dry or wet blended. In another enbodi nent, the conponents are dry
granulated. In a further enbodi ment, the conponents are suspended or
dissolved in a liquid and added to a formsuitable for admnistration to a
manmal i an sulmjeep;lasm @rainefindivdualt inanmal; avhesdis thei pack coldains t@dapanyted ay or
tinmerel ease fo ons. t.0 alt [ t absorption of rapanycin polynorph
Forml1I. Theé’fD mﬂ[ ?em&onm st of adnministering rapamycin
pol ymor ph Form 1 | T}ﬂs%ﬁﬁﬁ ¢ @lyﬁ'[ ?HFd)ﬂrﬂ H%ftl%ﬁ%@itﬂ&h'&gnﬁe%rﬁﬁ'ldt@dﬁsa

sol ubilizers or enulsif ers as nee Capsul es may contain m xtures of
rapanmyci n polphamrashuticat eamnpositiariand; pptmngll}a,mg;smbl@ﬂ intbe faymsefzhkit Jor pe in

phar maceu$| c le'?ﬁé %c% ab a]starches (e.g. corn, potato or tapioca starch),
sugars, tifierarg “ehifig agents, powder ed cel | ul oses, such as
crystalline and mcrocrystalline celluloses, flours, gelatins, guns, etc,
descri bed above. Useful tablet fornulations may be made by conventlonal

conpr essi on, Wkt diethadsof bsing Rapgnyp@rﬁmlam%mh FetMdbs and utilize

h t |1 t
prarmceus1 i SCag e ot pRLAYRIRRER e LR pin,
preferred thaf atvhﬁet\yr/@tfcmcﬁmﬂsambm tbehgse of ﬂﬁﬂﬁdth&akﬂ‘tha rbp!zdﬁﬁihh d8kwintto

sol vent sgstem conprising water and an_al cohol, with ethanol being the
pref er r ed0al SEAMRECEFhpRIRIALYCIN P m@&q@%@ﬂ%ﬂ%ppﬁﬁﬁmc. n pol ynor ph

Form |1 can ?@%u,%@gfﬂ?g'aﬁﬁﬁéﬁ’ 13 aﬁﬁlfé’{)gn%f’%ﬂﬂ 1%&9@?%’1% Y4Rr ph Form

Il inaliqu ni strat to a nma nsu1ect I n one
enbodi nment , mnuptoﬁﬁiratfvepmcmaam ng a pharnmaceutical conposition containing

it Rbel N PR R R Al

di si ntegrant prepared as noted above can be used as an antineoplastic agent, and in particular, in

15  treatment of solid tumors, including sarcomas and carcinomas; and more particularly
against astrocytomas, prostate cancer, breast cancer, colon cancer, small cell lung
cancer, and ovarian cancer; and adult T-cell leukemia/lymphoma. Rapamycin
polymorph Form IT containing compositions and kits are also useful treatment or
inhibition of transplantation rejection such as kidney, heart, liver, lung, bone marrow,

20  pancreas (islet cells), cornea, small bowel, and skin allografts, and heart valve
xenografts; in the treatment or inhibition of graft vs. host disease; in the treatment or
inhibition of autoimmune diseases such as lupus including systemic lupus
erythematosus, rheumatoid arthritis, diabetes mellitus, myasthenia gravis, and
multiple sclerosis; and diseases of inflammation such as psoriasis, dermatitis, eczema,

25  seborrhea, bowel disorders including inflammatory bowel disease, pulmonary
inflammation (including asthma, chronic obstructive pulmonary disease, emphysema,
acute respiratory distress syndrome, bronchitis, and the like), cardiac inflammatory
disease, and ocular inflammation such as ocular uveitis; anemia; adult T-cell
leukemia/lymphoma; fungal infections; malignant carcinomas; hyperproliferative

30  vascular diseases such as restenosis; graft vascular atherosclerosis; and cardiovascular

disease, cerebral vascular disease, and peripheral vascular disease, such as coronary
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and a lubricant. In another enbodi nent, nethods of preparing a

phar maceuti cal conposition containing rapamycin polynorph Formll include
conbi ni ngwoapamesi2zn pol ynorph Form 11, a netal chel ator pca/yskhoadpassi er, a
surfactant, at |least one filler, a binder, a disintegrant, and a |ubricant.
The present invention also provides kits or packages of pharnmaceuti cal
conpositions designed for use in the present .invention. Kits of the present
i nvention can include rapamycin polynmorph Form Il and a carrier suitable
for adm nistration to a manmmal i an subj ect as di scussed above. The invention
therefore i n@rtgldlebswsqucwbutovmnlaadlsﬁasg, E(I'E)iosdgampmt}nerpmlqmms,ph Form Il for

use in treatin The | nvention als nc u arnace tlcal pack
containing a 88%}&?8@%?%8?% 0% 3??8@&‘” grﬁgl ?ﬁlﬂg‘raw&

wher ei n the pagded @Rtk Asediadd mmaﬂmnﬁhg@ogmwh BlhsEielcBN bfolifékaﬁ&h amfios age
form Thus, rapanycin pol é}llor ph Form || of the invention can fornul at ed

as a phar macéutmaldhickening illovare wasaulaoiniurrand iphibiingstrokedr mnltnmferct ormof a
kit, for ysed Hl]elltltjieat ment of a mammal. VII. Methods of Using Rapanycin
Pol ynor ph™ Form aF\’aparrym n pol ynmorph Form 1l can be utilized in the

treatment or prevepreptiatd dRayefcghhohs@hn 6o Reidily dsBritinedBaded vpbaER of skill
inthe art that rapanycin is known to treat or prevent. Rapamycin pol ynorph

Form Il can ﬂfllféﬁ@?ttﬂnd’rﬁﬂg%%remmnosuppresm ve, antirejection, antifungal,
anti -inflammat or y’Th@rH)l'I(;VH arﬂ%l% %’éﬁﬁ@&l?éd t]foelflffilﬁlla\’eeﬂl@?ﬁ\)e}ﬁngﬁ §1Rt do not

Specifically, rapanycin po ynor one or 1n a conposition or kit
prepared as thefiethe abepedheraot. enaskéltcddn thoaranili agoedias that abmmglh spédifici n

parti cul in treat nt.of solid.tu udi ng sarconmas and
car ci norrgé S5AECHIS AR %i‘?ql‘il‘?i‘lﬁlaé‘? ?‘iﬂlﬁﬁj{;’i%ﬁg? foég‘ﬁ‘f‘ 38??3 > modHicatiens caatser |

breast cance %‘e%f] ¥ Lok r ncer;
and adult T- (%%ﬁdﬁg*}g%hkéﬁl I al t)?rrp o%r?a ﬁARL‘ da%&e%ﬁﬂﬁ yno &’gﬁ"gmlh Sﬁ

e
aparfyci n° po orm cont ai ni ng
conpositions and kits are al so useful treatnent or

EXAMPLES

15 Example 1 - Preparation of Rapamycin Polymorph Form ||
Rapamycin (3 g) was dissolved in 20 mL acetone. The solvent was then
removed at reduced pressures via the use of a rotavap at a temperature of about 40 °C
to about 50 °C to obtain a foam. The rapamycin in dry foam was dissolved in t-butyl
methyl ether (10 mL) at about 45 °C and then kept at room temperature overnight.
20  The precipitated white crystals were collected by filtration and dried in open air or
under an atmosphere of nitrogen gas for about 0.5 to about 3 hours. A total 2.5 g of

rapamycin polymorph Form II was obtained.

Example 2 - X-ray Diffraction Study of Rapamycin Polymorph Form I
25 The powder XRD analysis of rapamycin polymorph Form II was performed
on a Scintag™ X-2 Advanced Diffraction System instrument (from Scintag Inc.,
USA). A normal focus copper x-ray tube at 1.8 kW scanning 1 degree/minute from
3.00 to 40.00 degree was utilized. The data were recorded by a computer with the
Diffraction Management Software™ NT (DMSNT) program. The error was less than
30 0.1°
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inhibition of transplantation rejection such as ki dney, heart, liver, |ung,
bone marrow, pancreas (islet cells), cornea, small bowel, and skin

al | ogr af twp 2006h2B@art val ve xenografts; in the treatnentcomszonsiorssss on of
graft vs. host disease; in the treatnent or inhibition of autoinmune

di seases such as |upus including system c |upus erythematosus, rheunatoid
arthritis, diabetes nellitus, nyasthenia gravis, and nultiple sclerosis;
and di seases of inflammtion such as psoriasis, dernmatitis, eczens,
seborrhea, bowel disorders including |nflannatory bowel di sease, pul nonary
i nfl anmation (i ncIThﬂSﬁglp@tWﬁmgm@hd tma ﬁnQ)D@WdQI@nd\peclf;%llmivmanaylt}dS@@se

h t t h t d the lik
cara ac | SRS P e bR R R RE R ot ekt
uvei tis; anepodideNlal d-li:ﬁ@t@ﬂldn I%aQMKﬁdﬂa@iéle ORE20 ) Wite aéportefl aRd t b&ﬂﬁared

mal i gnant car ci nomas h;:rg i ferative vascul ar di seases such a
restenosis; graft kg @ﬁ@ﬁ@ﬁ@i@ﬁpb’moélﬁ’d mﬂlcm@mdlpaaksmt@éate

cerebral yasoulas 741199ase;, oﬁggmp%'lp'ﬁrla' 146 §41haN 5Gb SRASE 6. gfgg 63517 6,

coronaryaftery tli'séase,’ cer éberdvascular’ di'séase,” "art’erios

at her oscl er 04i8sl°, 183fal NE?, QO Gind 24X eBeqFig.dr osi s, vascul ar wal | damage
fromcellular events | eading toward i nmmune nedi at ed vascul ar danage, snooth
nmuscle cell proliferation and intimal thickening follow ng vascul ar injury,

and inhibiti age regi nens
can be readi [Eg(aﬁﬁeﬁlglésn I%L 'léﬁséé(?gapon ﬂ%ﬁﬁ{rﬁdor maﬁ?@ﬁ{ pr O%% herein. The
foll owi ng exdghyraerpr Bopndlvi ded to illustrate the invention and do not

limt the scope thereof. One skilled.in t t reci teth

al t hough?Qpeci fic Aéﬁgeé?ﬂt@] Seaanpafdormsies (3SE) otk aGPn Brrbin

exanpl es, M} BdraRsnaad PAWIRASMRLE D a{a?yz@%%}hn%&e Sy SR 'ﬁlﬁﬁﬁ?d by

the spirit and scope of the invention. EXAMPLES reparation of
Rapamyci n PolAbent 419 1B ofirdpamReipgojonerph Fogh Ihass atlded ¢d slechinum pdnsvind

?gte ;\?gg a;l'hgt egl?,};érg{]eé \éfgfhtsgglﬁg%m{as egts%%ohlegy @(?90 HOQ’%SaL'érvgrswr\l/é r%te;[srzg use of a

°C/min., 10 °C/min and 30 °C/min.). The nitrogen gas was purged at 50 mL/min.

15 The differential scanning calorimetry thermogram was obtained having an

endotherm peak of about 188°. See, Fig. 2.

All publications cited in this specification are incorporated herein by reference
herein. While the invention has been described with reference to a particularly
20  preferred embodiment, it will be appreciated that modifications can be made without
departing from the spirit of the invention. Such modifications are intended to fall

within the scope of the appended claims.
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to about 50 OC to obtain a foam The rapanycin in dry foamwas dissolved in
t-butyl nethyl ether (10 nL) at about 45 OC and then kept at room

t enper at LWe 2006émn862ght . The precipitated white crystal s werascasloessed by
filtration and dried in open air or under an atnosphere of nitrogen gas for
about 0.5 to about 3 hours. Atotal 2.5 g of rapamycin pol ynorph Form |
was obtained. Exanple 2 - X-ray Diffraction Study of Rapanycin Pol ynor ph
Form Il The powder XRD anal ysis of rapamycin polynmorph Formll was
performed on a Scintag(tm X-2 Advanced Diffraction Systeminstrunment (from
Sci ntag I nc. CIUINIS: A normal focus copper x-ray tube at 1.8 kWscanning 1
degree/mnute from3.00 to 40.00 degree was utilized. The data were
recorded by a conputer with the Diffracti on Managenent Software(tm NT

(DVBNT) program The erg efpaWdgin R¥finéph Fobn I Agnganpl es were ground to a
fine powder and packed into a cavity style sanple holder with a zero

background plate. The fehk podiffeicohial scirmingeadoninelly howdegran lackingiid f r act i on

pattern of angle,positio 20 re .reported and conpared. The powder XRD
of raparrycinegg‘i’%} B‘F?klfgf '11‘%19%%@& ned peaks at 2Qat 7.0, 9.7, 10.1,

1.0, 12.4, 131, 14. 1,34, Gn ey ifehibtion pbik fhitchfladint Pk ol 39 66728, 1.
18.3, 19.7, 20.2, and 21.2. See, Fig. 1. anple 3 - Differential Scanni ng
Ther nogr am SthRly1G2°, Ragdan2ei’nl 4%} Yot ph.5SBdiom°) 20.00, 8D #f.and@di8& scanni ng
calorinmeter (DSC) nodel Pyris(tm 1 (Perkin Elnmer) with Pyris(tm manager
software was used to anal yze rapamnmycin polynorph FormIl. About 4-5 ng of

rapanycin pol ynor ph ForAndpa ﬁlgﬁqi;dﬂ&gh%ﬁhumdwmgmerfﬁlcavwelgrchﬁa@bﬁstﬁ:g.al ed.
The sanple was heated from 25 0C to 220 OC at varying rates (5 Cmn., 10

C/mn and 30 C/nin.). TAe niXwoatdiffraghion peak palicyrepraprisioe prakspid afipbout
di fferential ~-scanni oC J i qeLr h r - QhtRi b
endot herm pegﬁ’ %? ’&@gut ?ifgs.lgge’el?g']lt:f gﬂgq“ rY\%ﬁbﬁ?’ at P%gcsqgi\ét ’ggs'ﬁ this
speci fi cati on7arerd. ngarper . #d200r aind 20Y2°! figer ence
(b) a differential scanning calorimetry thermo gram having an

endotherm peak of about 188°.

3. The rapamycin polymorph Form II according to claim 2 or claim 3,

wherein said thermogram lacks an endotherm peak of about 194°,

4, The rapamycin polymorph Form II according to any one of claims 1 to

4 which contains t-butyl methyl ether solvate molecules.
5. The rapamycin polymorph Form II according to claim 4, wherein said
solvate molecules comprise about 4 % of said Form II as determined by

thermogravimetric analysis TGA.

6. The rapamycin polymorph Form IT according to claim 4, wherein the

molecular ratio of said rapamycin to said solvate is about 2:1.

7. A rapamycin polymorph Form II obtained by recrystallizing rapamycin
from t-butyl methyl ether.
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herein. Wiile the invention has been described with reference to a
particularly preferred enbodinent, it will be appreciated that

nodi f i catwonsosmss2be made w t hout departing fromthe spiPCTtusedostokeses
invention. Such nodifications are intended to fall within the scope of the
appended cl ai ns. CLAIM5: 1. A rapanycin polynorph Form Il having: (a) a
differential scanning calorinetry thernogram | acki ng an endot herm peak of
about 194; and (b) an X-ray diffraction peak pattern |acking peaks at 2Qof
7.2, 9.9, 10.2, 11.1, 12.5, 14.5, 15.3, 15.5, 16.2, 20.0, 20.4, and 21.8.
2. A rapanyci n pol8/nor pFheFepamydin pelyinegph Fernf Blacewiling t blaimads whersin cs:  (a)

X-ray diffractio eak pattern.c isin aks at of about, 7, 9.7,
10. 1 11. 0,  fHioaphops Tpdmypinyis GjssolyEd w&?t-ﬁ%ygwe%! é{qeﬁ"’é ageleygied’ 17 6,
18.1, 18.3, }8nperate.2, and 21.2; and (b) a differential scanning

calorinmetry thernogram having an endot her m peak of about 188. 3. The
rapanycin pol ynorph Form |l according to claim2 or claim3, wherein said

Lner moram acks 3 enl g RSl OhoRlt e oL AR SRR 0!

Form Il according to any o et hyl

et her sol vat eldVatedaethpsratube is BB6utr4dp@nyci n pol ynor ph Form I I according to
claim4, wherein said solvate nol ecul es conprise about 4 % of said Forml|

as determ ned by thernogravinmetric analysis TGA. 6. The rapanycin pol ynorph

Form 11l according o0 clgim4. wherein e I | ak. ratio. aj.d r.apanycin
to said solvate i sltoabou CFARAmyPIT RO P a) é‘%y%olqﬁl lg% Cy@%l%%ﬁ‘t’ &@}pﬁ}gloﬁ Cic?ﬂ?ﬁ?ned by
recrystal | i zifighdrapaipyieing cbokp daidtbuth] methpyéthext JohitioB.to bt 23 RA ASIL N

pol ynorph Form || according to claim /7, wherein anmorphous rapanycin is
di ssol ved i n 298¢d t-butyl nethyl ether at an el evated

11.  The rapamycin polymorph Form II according to claim 10, wherein said
rapamycin polymorph Form II precipitates from said cooled t-butyl methyl ether

solution.

12.  The rapamycin polymorph Form II according to any one of claims 7 to
11, which is dried at a temperature less than about 23 °C.

13. A rapamycin polymorph Form II obtained by precipitating said
rapamycin polymorph Form II from a solution comprising amorphous rapamycin and

t-butyl methyl ether.

14.  The rapamycin polymorph Form II according to claim 13, wherein éaid

rapamycin is dissolved in said t-butyl methyl ether at an elevated temperature.

15.  The rapamycin polymorph Form II according to claim 14, wherein said
elevated temperature is about 45°C.

16.  The rapamycin polymorph Form II according to claim 14 or claim 15,
further comprising cooling said t-butyl methyl ether solution to 23 to about 25°C.
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tenperature. 9. The rapanycin polynorph Form Il according to claimS§,
wherein said elevated tenperature is about 45C. 10. The rapanycin pol ynor ph
Form |1 awoanaiogs2ro claim8 or claim9, further conpri #Cmgse@sioeysgs sai d
t-butyl nethyl ether solution to about 23 to about 250C. 11. The rapanycin
pol ynmorph Form 1l according to claim 10, wherein said rapanycin pol ynorph
Form 1l precipitates fromsaid cooled t-butyl nethyl ether solution. 12.
The rapanycin pol ynorph Form 1l according to any one of clains 7 to 11,
which is dried at a tenperature |l ess than about 23 0C. 13. A rapanycin

pol ymor ph Form || 1dbt ai apamysirepélpmomh Foymsi jaccardipg ity anynonEod fotmms H3For m

Il froma sol ut} CORPLESI NG . anorphous rapanyci n,and t-butyl methyl ether.
14. The .rapa%?zes’ﬁp%gﬁgg)n%qeéhatgé? Ffﬁr%méecg%srtggl}l%wq%aél im 13, wherein said
rapamycin is dissolved in said t-butyl nmethyl ether at an el evated
tenperature. 15. The rapamycin pol ynorph Form Il according to claim 14,
wherein sai d el evdfed tiRwgapamysinpelymambFormslEacepsding keanyagnemfelaimsdBy mor ph

Form I 1 accorgi cl.ad Or. cl.aj f i.S4 coaling said
obutyl et hyt |2 el i Bedcto Bing 1S Btk ed ok e AR P B

pol ynmor ph Fod&PC.l according to any one of clainms 13 to 16, which is dried
at a tenperature |ess than about 23 C. 18. The rapanycin pol ynorph Form |
according to any one of clainms 13 to 17, wherein said precipitating is
performed at a tenperat lﬁﬁgﬁgéﬁgﬂ :
preparing raparryciqﬁ polAjyﬁrrlg)rcggﬁ%g I'T "co rlcélﬁﬁgiygég%}}%%?%ﬁgﬁpglgl nyci n
pol ynor ph Fopmcipitating mapanyoinygalymonpbiformdl frgmt a seldticn cvetpnigingethueyl macthyl
anor phous rapar

Sad’ amorphous rapamycin.

20.  The process according to claim 19, wherein amorphous rapamycin is

‘prepared by dissolving rapamycin in acetone and rotavap to a foam.

21.  The process according to claim 19 or claim 20, wherein the t-butyl

methyl ether solution is maintained at a temperature of about 40 to about 50°C.

22.  The process according to claim 21, wherein the t-butyl methyl ether

solution is maintained at a temperature of about 45 °C.

23.  The process according to any one of claims 19 to 22, wherein said

precipitation is performed by cooling said t-butyl methyl ether solution.

24, The process according to any one of claims 19 to 23, further
comprising drying the precipitated rapamycin polymorph Form II.

25. A process for preparing rapamycin polymorph Form II comprising the
steps of:
(a) dissolving rapamycin in an initial solvent;
(b)  removing said initial solvent in step (a);

(c) dissolving the product of step (b) in t-butyl methyl ether; and
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20. The process according to claim 19, wherein anorphous rapanycin is
prepared by dissolving rapanmycin in acetone and rotavap to a foam 2 1. The
process awoanainge2ro claim 19 or claim 20, wherein the tchatsgdosmesshyl et her
solution is maintained at a tenperature of about 40 to about 500C. 22. The
process according to claim 21, wherein the t-butyl nethyl ether solution is
mai ntai ned at a tenperature of about 45 O0C. 23. The process according to
any one of clainms 19 to 22, wherein said precipitation is performed by
cooling said t-butyl nethyl ether solution. 24. The process according to
any one of clainms 19 tqdp3, dolle¢thgrsaioapamyiimgolympirpigFernelipr eci pi t at ed
rapanycin polynorph Formll. 25. A process for preparing rapanycin

pol ymorph Form 1l conprising the steps of: (a) dissolving rapanycin in an
initial solvent; (fg) r efﬁé‘ﬁrg&ﬁ@dcgrdlﬁ‘gfo'cﬁmﬁﬁ Wﬁﬁ}elﬁ Qal&hﬁﬁal(s%)venﬂﬁ)

di ssol ving the product of 'step (b) Int-butyl "nethyl ether; and(d)

col l ecti ng sacefon@panyci n pol ynorph FormIl. 26. The process according to
claim 25, wherein said initial solvent is acetone. 27. A process for
preparing rapanycin polynmorph Form 1 conprising desol vating rapanycin

pol ynor ph Form I1.2728. Arbﬁ)cegsqﬁﬁﬁl@paﬁfgqrasarﬁgmﬁg oBhitirph Bdrm Y@hSiigingai d
desolvating is performed using a vacuum The process according to claim
27, wherein sasdvaigorpamysigpolymont kel at el evated tenperature. 30. A
process for preparing rapamycin polynorph Form | conprising the steps of:
(a) dissolving rapanycin in an initial solvent; (b) renoving said initial
solvent in step (&@B:.  The process according to claim 27, wherein said desolvating is

performed using a vacuum.

29.  The process according to claim 27, wherein said desolvating is

pefformed at elevated temperature.

- 30. A process for preparing rapamycin polymorph Form I comprising the

steps of:
(@ dissolving rapamycin in an initial solvent;
(b)  removing said initial solvent in step (a);
(c) dissolving the product of step (b) in t-butyl methyl ether;
(d)  collecting the precipitated rapamycin polymorph Form II; and
(e) desolvating said rapamycin polymorph Form II.
31.  The process according to claim 30, wherein said desolvating is

performed using a vacuum.

32.  The process according to claim 32, wherein said desolvating is

performed at elevated temperature.

33.  Arapamycin polymorph Form II having an X-ray diffraction pattern of
Figure 1.
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(c) dissolving the product of step (b) in t-butyl nmethyl ether; (d)
collecting the precipitated rapanycin polynorph Formll; and (e)

desol vat iwQ 2@/d362apanyci n pol ynorph Form1l. 31. The protassoEnessdi ng to
claim 30, wherein said desolvating is performed using a vacuum 32. The
process according to claim 32, wherein said desolvating is perforned at

el evated tenperature. 33. A rapanycin polynorph Form Il having an X-ray
diffraction pattern of Figure 1.34. A rapanycin pol ym)rph Form 11l having a
differential scanning calori rretry t her nogram of, Figure 2, 35. A

phar maceut i cal cohbosi firapanessippel¥magphr Egant ?Yingél%}frﬁﬁﬁlﬁkﬁlﬁﬁﬂnmﬁgl and a

phar maceuti c ah&l{m&?\g&%ﬁﬁ%ﬁm{ﬁ%{ i er36 A kit conprising (i) rapamycin

pol ymor ph Fo¥ suitable for admnistration to a
manmal’'i an subject. 37. A nethod of prepari ng a pharmaceutical conposition

conprising a rapanycin polynorph Forml| rising conhini e_of nore
of: (i) rapanyci nr%ol yfrphafmacghtigal Pom?‘?ﬁlt)‘orhc THNEHRIEY G POE”%?QYQ% Bormy,

adj uster; (iph, aﬁg% ?t?lf'agy%%epf’a%lé E@sdr. one filler; (vi) a binder; (vii)

a di sintegrant; I cant

36.  AKkit comprising (i) rapamycin polymorph Form II; and (ii) a carrier

suitable for administration to a mammalian subject.

37. A method of preparing a pharmaceutical composition comprising a
rapamycin polymorph Form II, comprising combining one of more of:

@A) rapamycin polymdrph Form II;

(i)  ametal chelator;

(iii)  apH adjuster;

(iv)  asurfactant;

(v)  atleast one filler;

(vi)  abinder;

(vii)  a disintegrant; and

(viil) alubricant.
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