WD 01130448 PCTI US00/ 29633 METHOD AND COMPCSI TI ONS FOR ADM NI STERI NG
TAXANES ORALLY TO HUVAN PATI ENTS FIELD OF THE | NVENTI ON The inventi on
rel ates to nethods and conpositions for orally admnistering to humans
phar maceuwaeasoagent s that are poorly absorbed from t RCTHEWINt est i nal
tract, and to nethods of treatnent of patients through the oral

adm ni stration of such agents. Morre particularly, the present invention
rel ates to nethods and conpositions for orally admnistering paclitaxel
and rel ated taxanes to humans. BACKGROUND OF TEE | NVENTI ON Many val uabl e

phar macol ogi cal |y achﬁgmg méggg CANRRL £BE IE; "r\éﬁ&iés adm ni stered by
"HJ‘IE‘GM"

the oral route to hufg onisi stent system c
absorption fromthe gastTo e ' phar maceut i cal
agents are, therefore, generally adm ni stered via intravenous routes,
requiring 'imnveﬁtm INyESTPRYSI ci an or other health care professi onal ,
entailing considerabl e disconfort and potential |ocal trauma to the
patient and even redth® | HyedRPnizelrEe? o MeXbRESpRPEl SBPPEAGLNS h

sur gi cal acﬁms&ra!ﬂlytﬁ@nﬂﬁsteﬂin@ewd Shutainat paaﬁm&t(uca\z hgefitsstems. One
of the | MPQidAtlogth 35 aBoPbed VERID e 1AL A Ciple 1 m'%l o

bi oavai |l abl e en a m ni stered ora £ unens are he t aXanes
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mar ket ed asdmiAXSkrdiyidir oSt shelmgenhss Squiidide Gaceloglartliyw,i shenpresent
natural di tl%zaﬁegoﬂr%tigteé soéoat aﬂtﬁs&m %H& p@csa{pfo Sy6Hs | IRe &I%ﬁga/as

brevifolia) [ he .t axane er penes

first isol aﬁdé‘& Eﬁt%}f’ﬁ chﬁﬁ?"e& agd rejafed Eﬁ?‘a%fﬁ% ansg3: 2325, 1971),
who characterized its structure by chemcal and X-ray crystallographic -
et hods. OAck@REGIMN | SFTEE! ThSvAeh Vity relates to the capacity of
paclitaxel to bind tubulin, thereby inhibiting cancer cell SUBSTITUTE
SHEET (RULE 26) WD 09D 4xBlreieUspharnsgdogically active compounds

cannot be effectively administered by the oral route to human

=)

patients because of poor or inconsistent systemic absorption
from the gastrointestinal tract. All these pharmaceutical
agents are, therefore, generally administered via intravenous
routes, requiring intervention by a physician or other health
care professional, entailing considerable discomfort and
potential local trauma to the patient and even requiring
administration in a hospital setting with surgical access in
the case of certain intravenous (i.v.) infusions.

One of the important classes o¢f cytotoxic agents
which are not normally biocavailable when administered orally
to humans are the taxanes, which include paclitaxel, its
derivatives and analogs. Paclitaxel (currently marketed as
TAXOL® by Bristol-Meyers Squibb Oncology Division} is a
natural diterpene product isolated from the pacific yew tree
(Taxus brevifolia). It is a member of the taxane family of

terpenes. It was first isolated in 1971 by Wani et al., (J.
Am. Chem. Soc., 93:2325, 1971), who characterized its

structure by chemical and X-ray crystallographic methods. One
mechanism for its activity relates to the capacity of
paclitaxel to bind tubulin, thereby inhibiting cancer cell
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grow h. Schiff et al., Proc. Natl. Acad. Sci. USA, 77 1561- 1565 (1980),
Schiff et al., Nature, 277:665-667 (1979); Kunman, . Biol. Chem,

256: 10435-10441 (1981). Paclitaxel has been approved f | use in
the tred/OW%48f refractory ovarian cancer in the Unlggﬁﬁ%w@?ég (Mar kman
et al., Yale Journal of Biology and Medicine, 64: 583, 1991; McQire et
al., Ann. Intern. Med., 121:273, 1989). It is effective for chenotherapy
for several types of neoplasns including breast (Holnmes et al., J. Nat.
Cancer Inst., 83:1797, 1991) and has been approved for treatnent of

br east ca@&gmas webhift tet SaB. PGheRt.| Mattansigal eséor UdK eapPBEigaQf
neopl asns in the skin, |lung cancer and head and neck carcinomas (Forastire

et al., SERFSONE0); BFhaEL ¢50mh-. NpKETE orABLHRFSaEEd $hOTR) pdtwmemial f or

the treatgeng; Qf . @gg“ycygggclm;;m%ﬂh_sem)(w)o et al., Nature, 368: 750,
1994) and nalaria. The poor solubility of paclitaxel in water has created

si gni fi cant. probl erBadliraseé| bps ripesupppbdeed foarcdbhdcahneke rifrugihen
formul ati @_&aaaﬁ@ﬂwl of Okre BRAEERRE BSvaEQRDIABEARY in thel NMHIALR tdigra@l Ubility

of paclitaxel.in agyueqys s ti aclltaxel si,tions '

f or mul at egﬁf gy g%f ugl bn(yﬁg've%%luﬁ%? g‘g %C&Bﬁdeﬁ%at i on

product ofs83pobyet haedhsitred ea:aszuor mhh. and:e&hhyheae oxkgde27wD| dduy)BASF) .

For exarrpl e, gacl i taxel, use i nical testi ng under the aegis of the
&&nc a

Nat i onal F 1 REETTUE ( ﬁ SMYRGF2PYor FBF at BFVEFAS0YEREMOPHOR EL
and 50% deleydiasml ahcdhding @REMPH«RM@_S hat mlvendt oNbe.t @anceand t-o

produce d|| d br.e th| | et har gy, . hypot ensi on and death

in dogs folnlsovvf nggrf/%adm i st raatndo% ?)8 e ve ifec\’/)e/dtret qm@&ﬁs 2

al | er gi c- bypesor dappersesssi wellty reactusonas poEentiPal e cahdddexe sttert hat

pacl i taxe'tr»egéﬁéﬁt PSR VRKSS) Afnid! §n teyleegﬁ%@s' foy Ogta/aﬂc%qﬁte{n%n% ) s.g.a absence.
MOPHOR an(?/aor

of CRE . Paclitaxel analogs der)vatize

posi tions “\ﬁci‘hc@?’ﬁu‘b@“at%a(tpogﬁﬁﬁﬁ’ﬁ Sath- sAMoi PREGL havel fen 19298UBSTI TUTE
SHEET (RUﬁ5e26¥ompound also shows potential for the treatment of

polycystic kidney disease (Woo et al., Nature, 368:750, 1994)

and malaria.

The poor solubility of paclitaxel in water has
created significant problems in .developing suitable injectable
and infusion fbrmulations useful for anticancer chemotherapy.
To improve the solubility of paclitaxel in agqueous solutions,
some paclitaxel compositions formulated for IV infusion have
included CREMOPHOR® EL (2 condensation product of
polyethoxylated castor oil and ethylene oxide sold by BASF).
For example, paclitaxel used in clinical testing under the
aegis of the National Cancer Institute (NCI) has been
formulated in 50% CREMOPHOR® EL and 50% dehydrated alcohol.
CREMOPHOR® EL has proven to be toxic and to produce
vasodilation, labored breathing, lethargy, hypotension and
death in dogs following IV administration. It is also believed
to cause allergic-type or  Thypersensitivity reactions.
Evidence also exists that paclitaxel itself provokes acute
hypersensitivity reactions in the absence of CREMOPHOR® EL.

Paclitaxel analogs derivatized at the 2' and/or 7-
positions with groups that enhance water solubility have been
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WO 014 30448 PCT/ US00/ 29633 synt hesi zed. These efforts have yi el ded prodrug
conpounds that are nore water soluble than the parent conpound and that
display the cytotoxic properties upon activation. One inportant group of
such prodr VPR udes the 2' -oniumsalts of paclitaxelPCIHBOUPEH: axel
particularly the 2'- nethyl pyridiniumnesylate (2'-MPM salts. Aninal

studi es have denonstrated that paclitaxel is very poorly absorbed when

adm nistered orally (less than 1% . See Eisenman, et al., Second NCI
Wor kshop on Taxol and Taxus (Sept 1992) Suffness et al., in Taxol
Sci ence and cat-l onsy, , indicate that

Ei s et  al
pacl it axel ﬁ%n ioavai l % Tt e’“ ?rtff% ﬁﬁ%‘?‘u é’?‘ﬁfga%d%ﬂfl?f? afPBRouR
Suf f ness, 't:h%ﬁ are{ EEet Wﬁﬁé? W%Hbldaogihng the t prepand] iccapehindi andothaseem

possi bl e be&asisayno wexi depescdtic arﬁﬂo&a&ﬁEie@Ctdpeﬂ y 2R3 vheuad on o5l

adm ni strat / kalda a 95(.209

(publ i shed %b%h%n%o gl’ggBQg?_lég H éf&ﬁ] rPc[i g% éppﬁ?b‘ﬂ?t%%ltrﬁat hod
for increaSfng Rard i5Psavai | 2RI i t%oceéﬁxelal I yP%rcchmlgréYed tidr ophobi ¢
phar maceut i aathyigpypddhasum Tk, 1aebhog e r saess. oral |l y adm ni stering such

compounds (o the palhgihay COIGHULRLLL HLLLA NQINIRIELLERIPLLS N 2

i nhibitor of a cto rone e ofr nh|
P- gl ycopr ot E#H¥ Rﬁ§t¥ Lyt a8saEhed arhen raéll%ﬁé?t:er%r%'tané't {(dpss whame i), -
provide viséeiatigenzo, mesnsalof, isbenhill NeDgwekkstopi avRdlcibidid yraxhanci ng

agents w || rove t aval |l ability of specific target" phar maceuti cal
conpounds, ﬁ%‘lr’g)tdoesl%gg‘?l'ndlsélg Eesﬁpe‘c’Ff i Egdosab% aFERY s, SEhansgul endor

regi nens f osppBibEtibakl atROPrRsst @osnNhanGisagaR] dardet, ageitsre Bepgt lists
dozens of potentlal enhancers (P450 3A inhi bltors) and target drugs (P450

3A substratB3j Lifgethe By GonbPhagvIH-asilisvnarfer &%d tBPeRt ®yadt

exenplifi edadnm.ztmtmatménex;p&i | Stefifin@ks, e¥t d€NCe depolcet QRANAZLAE @RS ilnide
enhancer anvgi&}/cl 0Sporin 36_‘3 Jnt he target drug. SUBSTI TUTE SHEET (RULE 26)

pac 1taxel ot seem possiblé because no evidence of
antitumor activity was found on oral administration up to 160
ng/kg/day. , -
In PCT application WO 95/20980 (published August 10,
1995}, Benet, et al., disclose a purported method for

increasing the bioavailability. of orally administered
hydrophobic pharmaceutical compounds. This method comprises
orally adﬁinistering such compounds to the patient
concurxently with a biocenhancer comprising an inhibitor of a
cytochrome P450 3A enzyme or an inhibitor of P-glycoprotein-
mediated membrane transport. Benet, et al., however, provide

virtually no means of identifying which biocavailability
enhancing agents will improve the availability of specific
"target" pharmaceutical compounds, nor does it indicate
specific dosage amounts, schedules or regimens for
administration of the enhancing or target agents. Benet lists

‘dozens of potential enhancers (P450 3A inhibitors) and target
drugs (P450 3A substrates) but the only combination of
enhancer and target agent exgmplified in terms of experimental
evidence is ketoconazole as the enhancer and cyclosporin A as
the target drug. '

-
>

SUBSTITUTE SHEET (RULE 26)



WO 01/ 30448 PCT/ US00/ 29633 Thus, a need. remains for nethods of .
adm ni stering taxanes, e.g., paclitaxel which are cytotoxic conpounds, that
are safe ective, and particul arly methods that verse -
reactiongﬁﬂgﬂgagated wi th parenteral adm nistration ofﬁegggﬁw?ggel and
various sol ubilizers and excipients such as CREMOPHOR(r) EL. SUWMMARY OF
THE | NVENTI ON One aspect of the present invention is directed to a nethod
of reducing incidence or severity of hypersensitivity reactions -associated
wi th parenteral admnistration of a taxane. The nethod entails orally

adm ni stering a tax@hes, f ar mekdt iremawher ébn tieehdds Nnofatadmindausesng

hyper sensiddMidek, 8@cti pRs1 haR 12 BhSLEL eslywao%atcerc%'mbxunaa pfﬁé@r red
enbodi nents, the taxane I's selected fromthe group o paclitaxe

docet axel ,axe eafey aand/ cifassiveg, emdpp@mk@ﬂ@rrlmaethpdaeth@t dedecaxel

e.g., paclad@gele 2&&9&&@@ dieoeiared -wikh W&‘En&éﬁﬂﬂ%&ﬁﬂ@t%étiéna@ﬂ
pol ymor phs ri Ig%/(giat %%[ %%f scll%.ﬂ:.sl RLE Ler Jat l'%pl taxape 1s
rP%aqn itation i ouet

present noan anount -Froma e 36 aboiut 250
m g/ n2 AppCFR%?ﬁ@R abk- al so discovered that the gut is subst antially
| npervious to orally adm nistered CREMOPHOR(r) EL. That is, crenophor is

not transp&&gﬁg [ Oﬁztﬁﬁrﬁ% pithelia to achieve detectable levels in
bl ood. Accor lnEﬁaY? anot her agﬁect of the present invention is directed to
a nethod of sel ect Puel ysmadtraréi hige tieedEntaiavestiidn tis diracted to a

phar maceutggalday actfé@ca.agntmclh@né@tmdsex;éml;»/%?f Qf elrxéeﬁgltlvny
adm ni steri nﬁqﬂ:t 0 a human a bi oavaH‘abl anc s%ﬁ'nt and

for mul at i GFETITECES ng> 2P Pac ¥t caﬁ’ﬁﬁf &rla e 3T graen I‘égstaone
sol vent . PraMamer.ed Fheavedtihod | ¢atpidshaansldy azdmingstemdhade cyakaepori ns
éé é sgls hyd%&wﬂs Z'aQﬁ."Qﬁ/lr lvihe%elndltlh)édrwmﬁilﬁ%ﬂefﬂ %a@seécﬁ-%]yﬂex‘é)éﬁlaﬁﬁi)@itk}ﬂ A,
- an - r eutical. a t achi eves_therapeutic
bl ood | evels But t hegéél ve &? rﬁ%@ 4?8 @ %n%a%gg Yt he agverge gl dP a
embodlments, the taxane is selected from the group of
paclitaxel, docetaxel, a derivative, analog, or prodrug of

paclitaxel or docetaxel e.g., paclitaxel-2'MPM and docetaxel-

2'-MPM, taxane 2'MPM salts and polymorphs and hydrates - .

thereof. It is preferred that the taxane is present in the
formulation in an amount from about 60 mg/m’* to about 250
mg/m’.

Applicants have also discovered that the gut is
substantially impervious to orally administered CREMOPHOR® EL.
That is, cremophor is not transported across the gut epithelia
to achieve detectable levels in blood. Accordingly, another
aspect of the present invention is directed to a method of
selectively enhancing the bioavaiiability of a
pharmaceutically active agent. The method involves oralliy co-
administering to a human a biocavailability enhancing agent and
a formulation including a pharmaceutically active agent and at
least one solvent. Preferred bioavailability emhancing agents
include cyclosporins A-Z, dihydrocyclosporin A,
dihydrocyclosporin C, acetyl cyclospofin A, PSC-833 and SDZ-
NIM 811. The pharmaceutical agent achieves therapeutic blood
levels but the solvent that tends to cause the adverse side

4
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SUBSTI TUTE SHEET (RULE 26) WD 01/ 30448 PCT/11S00/ 29633 reactions such as
hypersensitivity does not achieve active blood |levels. In preferred

enbodi ments, the pharnaceutical agent is a taxane and the solvent is a

pol yal koxywetombd@astor oi |l such as CREMOPHOR(r) EL. | nPEEHPE00EPE3erred
enbodi nrents, the CREMOPHOR is present in the formulation in an anount from
about 3 to about 10 ng/ m. A further aspect of the present invention is
directed to a conposition containing a taxane and a pol yal koxyl ated cast or
oil (optimally including an excipient) i n the formof an oral dosage unit.
BRI EF DESCRI PTI ON OF TEE DRAW NGS FI G, raph refl ecting the

ci rcul ati ngd$3&veP8® §H°gads t%rseﬁséﬁjrfb’rré’s ‘fl‘g Kent°t a)acﬁéﬁlé? &?F\’fge over
a period dflogd- Setvelrs friomprefegredp egbodanenteini Hisst phadnapeiuricel al

pacl i t axel ag%'%@. (B) a UPRLnd Wnke the0¥8iv@ntpe.x.ré cad p@fl gfko P rRd @&L8second
group of rat, n| Stcﬁ{@% %E'L one_hour a tfgh cO-adnm ni Etratlon
of oral cy& SEBF 5 %‘acn a5987:e erfe sSEPFNSHE St EBEL i ng
the levels QRIENOEEQRl tgxarespnpl demtanfpbesfatdama inunem pacusnt £rom

adm ni st er eghou@r 8l tpamddraxel mgfder two dose of or aI cyclosporin A, the
first adm nistered e before the taxel and the second

adm ni stered i nmedi a elg;“%li—’fagre AFRE pac tailf‘ S‘—B lgwenél;'gBh

refl ecti ng dixecredel §0of 2 pgempeaidon | mqﬂtaéﬁhnganﬁl e5axawrAn aam@coad hunan

patient agulphskekfrhtdd@lcapaski baxelogtinaieys anelidigrem akadpsent ped
with respec_.LL‘,1 ttgth&?/(?ﬁf ';BGOréll Igg neldt:ref lecting a conparison of the

paclitaxel "pl asma curves over 24 hours in rats (FIG 1)
and in humans (FIGS. 2 and 3) adm nistered oral paclitaxel after two doses
of oral cyErRIEPODESCHIPTION oF TEE dRhwhkesrefl ecti ng treat nent schedul e of

oral paclitaxel and cycl osporin used in_ _Exa
P Ff/G. %.s a graph reflec n?xg the c:chulat:.ng levels

of paclitaxel in samples taken: (a) lower curve - over a
period of 6-8 hours from one group of rats administered only
oral paclitaxel, and (b) upper curve - over a period of 24
hours from a second group of rats administered orally one hour
prior to the co-administration of oral cyclosporin A and oral
paclitaxel.

FIG. 2 is a graph reflecting the Ilevels of
paclitaxel in plasma samples from a human patient administered
oral paclitaxel after two dose of oral cyclesporin 2, the
first administered one hour before the paclitaxel dose and the
second administered immediately before the paclitaxel.

FIG. 3 1s a graph reflecting the levels of
paclitaxel. in plasma samples £from a second human patient
administered oral paclitaxel by the same regimen as described
with respect to FIG. 2.

FIG. 4 is a graph reflecting a comparison of the
paclitaxel plasma level curves determined over 24 hours in
rats (FIG. 1) and in humans (FIGS. 2 and 3) administered oral
paclitaxel after two doses of oral cyclosporin A.

FIG. 5 is a table reflecting treatment schedule of
oral paclitaxel and cyclosporin used in Example 5.
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SUBSTI TUTE SHEET (RULE 26) WO 01/30448 PCTI USOQ' 29633 FIG 6 is a table
reflecting the hematol ogic toxicity after oral adm nistration of paclitaxel

descri bed | nple FIGS.7A and 7B are tables reflec on-
g‘,%(ﬂp@g PEisjoiSed

hemat ol odi city after oral admnistration of paclitaxe escribed in
Exanple 5. FIG 8 is a table reflecting the pharnmacokinetics of oral
paclitaxel described in Exanple 5. FIG9 is a table reflecting the

phar macoki neti cs of CsA described in Exanple 5. FIG 10 is a graph
reflecting the area under the curve (AUC, (uMh)) of oral paclitaxel
versus dose (ng/r2)rIc.BELAl EDRDESGRIMRECChh PR He-Ehdndvielibghl roticisty aspect

of the preggat Ionwntaaamnpéwat%% >Rk aRE) PREYERIBAW B £LUMBIND
hypersensitivity and allergic reactions in human patlents recel ving

t axane the‘rapy The nmethod conprises the oral adm nistration of the taxane
to the patients. OredsS.dam andt r 2B i Greby tehbkes narefitdoridgsctivsedhomret hod i s

much | ess Hédé%bio&b@ntbﬁiéﬁéﬂﬁ@ﬁt%ﬂ haapYadn@nREOE8€Efon SHENpaEY RIS -

reactions. éoﬁ% % gnts Eered paclitaxel to human patients (see
Exanpl es Var xr?(‘)“p Fe fredi cation (e.g., no Hi H2 blockers or

st eroi ds). Therapeuﬂ% 8 dis @ulta'rlthlﬁgrﬁém%mﬁ Ghec Ipbaawarokbnetigshiafed and
no hyper sgnrgi bh&!i&aﬁﬂafaelsQBSbwl’ﬁx ehkampyeds. Appli cants have discovered

that the taxanes, v dge uajtga\ée %%gg Qgﬂ%cy%ﬁ,gtpgk% lpcilg%ggg]g#g@igcgoyof

t herapeutically abso , can stered
orally to %ﬂﬁcﬁ??@s‘tﬂﬁ"é@ﬁ? Zystenic absorption and oral
bi cavail ability achl-‘m/.ed*dmlexhu hitaphl asaflekeinysthe tdrea turdeapeatd c

range. Thecw Beoay éab' biet YraPHatiedaRe] & dhsdsLhiBES (fg/d?¢ . System c

avai | abi | i ty /'plasma | évels) of a given anount of drug
adm ni stered to a patient. Applicants have actually adm nistered the

t axane paGiatadieb pR&écdiprrionr bendie paivesitensuffering from cancers and have
° A first aspect of the present invention provides a method
of preventing or reducing hypersensitivity and allergic
reactions in human patients.receiviﬁg taxane therapy. The
method comprises the oral administration of the taxane to the
patients. Oral administration by the instantly disclosed
method is wmuch less likely than intravenous therapy to produce
such adverse reactions. Applicants administered paclitaxel to
human patients.(see Examples 2 and 3) with no pre-medication
(e.g., mno H-1 H-2 blockers or steroids). Therapeutic

circulating 1levels of paclitaxel were achieved and no
hypersensitivity reactions were cbserved. ’

Applicants have discovered that the taxanes, which
have been believed to be -characterized by therapeutically
inadeéuate oral absorption profiles, can be administered
orally to humans with sufficient systemic absorption and oral
biocavailability achieved to exhibit plasma 1levels in the
therapeutic range. The term "biocavailability" as used herein
refers to the systemic availability (i.e., blood/plasma
levels) of a given amount of drug administered to a patient.
Applicants have actually administered the taxane paclitaxel
orally to human patients suffering from cancers and have
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SUBSTI TUTE- SHEET (RULE 26) WD 01/30448 PCTI US00/ 29633 verified that
t herapeutic bl ood | evels of paclitaxel were achieved in these patients

over extengved jods of time. In a preferred enbodi nent /%9 ane is co-
adm ni st er d’%ﬁﬁqéan absorption or bioavailability enharﬂﬁT io gé’nt to a
human patient. "Co-adm nistration"” of the enhancing agent conprehends

adm ni stration substantially sinultaneously with the taxane (either |ess

than 0.5 hr. before, less than 0.5 hr. after or together), fromabout 0.5
to about 72 hr. before the admnistration of the taxane, or both, i.e.,

Wi th one or vaRiei&losesnaf dhHieapan®:or bbb €nehll s eRfFANGLBD; ARt Sw&i[‘é/en_ at
| east 0.5 hr. bef%e ar%glFone gse__given substantially’ sinultaneously wth

(ei ther tog8FREFVSH £ “6FSF MAHICREEI §V Hoforendrd peerdds ke Fi%ne.
Addi tional ly, ''co-dan B sprafexned cemprébeents adibieni $heanag h®recd-han one

dose of taxagmiddddred’drilth. aaf @so2pd0se 6f BIGBAAGIING:A9EP! ennkicSifrer
words, the enhancing aaqer};tué%}l need. not be  adm gist.ered agaLn bef or € or
with every admhi stfatdon t B Ut mayOpR IS EEEPRD i At erthG tent 1y

during the epbaRanof gemdt nepAmprehends al kiminfdtragstioned subissant tgllagent s
gsef ul in piacltaidgsipe witef efl_ﬁ@dtﬁff&@lé“ g(_eathef ltlhe%si NiieH i@DsLF}QJ.Uﬂe,Z

ut are not e osper S, ncl udi C osSpoLlL ns t.hrou

but parti ch%??f'cglcﬁ%s%é%n%Ag( %:lgél %‘Lé%%?ior'ﬁ T{%gceiéfg’faﬁzpoﬁ%m Fajab%%l%‘ orin
D, di hydro E§cRBSpBr7a Ar- dPefrie they dddpestradomeedt yihe yedxansor iar A,
PSC- 833, andofZ- N &) 8hiith .ohe, o Morkl Godp=CyEl OBROEERe S8R aNEfaidsl ., non-

i mmnosuppresii vej[ﬂ(’:%cl ospori ngébot h available from Novartis Pharnaceuti cal
Corp). The SPPARTIAELHBPESyEREEDoRFNse2EY Are Diesheiared 3¢ AR &oBehel ow.

7 SUBSTI TUFEvSHERbSROEEa2Ey 0148604451 PGI/HHISOREI2ZG633 toddBhdr vith
CyC|05p0rinérAﬁEﬁwdiately before or after) the taxane. Additionally,
"co-administration" comprehends administering more than one
dose of taxane within 72 hr. after a dose of enhancing agent,
in other words, the enhancing agent(s) need not Dbe
administered again before or with every administration of
taxane but may be administered intermittently during the
course of treatment.
The orally administered -enhancing agents useful in
practicing the preferred embodiment of the invention include,
but are not limited to cyclosporins, including cyclosporins A
through Z but particularly cyclosporin A (cyclosporin),
cyclosporin F, cyclosporin D, dihydro cyclosporin A, dihydro
cyclosporin C, acetyl cyclosporin A, PSC-833, and SDZ-NIM 811
i.e., {{Me-1lle-4} -cyclospoxrin, an antiviral, non-
immunosuppressive cyclosporin) (both available from Novartis
Pharmaceutical Corp). The structures of cyclosporins A-Z are
described in Table 1 below.

7

SUBSTITUTE SHEET (RULE 26)



k Cvc?"snor~_ Pmnoacids Cy- 1 234567 89 10 11 CyA Mebnt Abu Sar
McLeu Val MeLeu Ala D-Ala MeLeu MeLeu McvVal CyB Mebnmt Ala Sar MelLeu Val
MeLeu Ala D- MeLeu McLeu MevVal CyC Mebnt Thr Sar Malyogsoydesdvcleu Al a .
D-Ala eIV L Meval C©yD Mebnmt Val Sar MeLeu Val McLeu Ala D-Ala MelLeu
MeLeu MeVal CYE Mebnt Abu Sar McLeu Val MeLeu Ala D-Ala McLeu MeLeu Val
CyF Desoxy Abu Sar MeLeu Val MeLeu Ala D-Ala MeLeu McLeu McVal  Mebnt CyG.
Mebm Nva Sar MeLeu Val MeLeu Ala D-Ala McLeu MeLeu McVal  CyR Mebnt Abu
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_éﬁ? Mebmt | Nva | Sar | MeLeu | Val MeLeu | Ala | D-Ala | Leu MeLeu | Meval
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undecapepti des with nol ecul ar wei ghts of about 1200, and that exhibit
| mmunosuppr essi ve propérties They are produced by the menbers of the

genus Topycl adium including e.g., Topycladiurn inflatum Gans (fornerly
desi gnat eowae3s448 choder ma pol ysporun), Topycl adi um t erRGTAEI082943 ot her
fungi inperfecti. The major conponent is cyclosporin A also referred to
as cyclosporine or CsA several other |lesser netabolites, including

cycl osporins B through Z, have been found to exhibit substantially |ess
| mmunosuppressive activity than cyclosporin A, or in some cases, no

| Munosuppr essi ve act éﬁlots¥)br;};|§y aarr% ugg tratraV§%§$§'ﬂ§'1 oado(rzg&‘lfyl

i nunosuppr essant s, Fanspl an on a 5TH ot her
condi ti ons und@?éP%%‘b’cﬁqsné’ltﬁaF‘P%%H]é\fq y"eéﬁéFésﬁ%r?li’P% 1208 kABSNthahi bi tor s
of the P-glextiptot emﬂééﬂnpre[sum’peapa‘opéflﬁest r anspey t &fe PPHPSucas Ml | as

of certain to s P4 d a t no_effective
regi mens fot(rﬂéapg{%yl ng thlég p?%%e??%# cl Wﬁ%ﬁ dve ang:egla%e%el op%d’ to the
poi nt of clﬂ'qpycéhdamd 1 reftlrrteme iGatns f ¢Binimdlivt ylesﬁ.gmaﬂgid atsortzsnahpﬁemai A
nunber of nt heti ¢ agad gﬁ-s nt heti.c anal o ggve been ed See
generally §PBOT Ry AOPYChAGHE hte?ﬁrg'f:?? 57 16393935')“ Frtal |
sem - synt hemec rﬁ%rs}/éﬁnﬁﬁkﬁtarl@ Qgﬁ:l@fspaysﬁoaporal@@ fapsbeqused id the
practice of cﬁ%ﬁ%ﬁsﬁeﬂt Af'veé%pl on. se];ggafycl gsporin Iy b QBSEE' vvi t hout
it

regard as £ exhi bI't s T NMUNOSuUppr €ssi Ve act i Vin! VFVo. One
of the sur gricdPa§ndi SEFPEPPELnDB tHeronghehi ikavei beenafounide to exhibit
| MUNOS UpPpPrsRBstant: MAISEF MedsWittutafipprasEied &wiﬁmaﬁ tifad1Qfyc1bBg3t{d cabl y

l'inked to iy nprgv&qeggmé ?%ﬂe%l Pli O%%ﬁ\ﬂ: %{ﬁ% ?ve %&g_&gﬁjtlgﬁ@gents Thus,

cycl osporin’F ances Loavar Itz aclTftaxe ven t hough
it has beeiSeEpdREEHVERHISIYo OFi SPPR iyymﬁuﬁmespswwaa’@ﬁ:vama&mrt at
al . Tr ansﬂmlxanbagaﬂn Bracrddnngsid)( SuEp. c3xtlB89- 992hdrl 9%Bhditions.

C g 1 Pl v L AOBAN 0 BB, 30505 L ST TUTE
hy any parﬂ o %15 P-glycoprotein efflux pump and other transporter pumps
as well as of certain cytochrome P450 degradative enzymes, but
to date no effective regimens for applying this property
clinically have been developed to the point of clinical and
commercial feasikility or regulatory approval. A number of
synthetic and semi-synthetic analogs have been prepared. See
generally Jegorov, et al., Phytochemistry 38:403-407 (1995).

Natural, semi-synthetic and synthetic analogs of cyclosporins
may be used in the practice of the present invention.

The cyclosporin may be chosen without regard as to
whether it exhibits immunosuppressive activity in vivo. Cne
of the suiprising discoveries of the invention is that the
immunosuppression observed with certain cyclogporins is not
inextricably linked to improvement in oral biocavailability of
therapeutic agents. Thus, cyclosporin F enhances the oral
biocavailability of paclitaxel even though it has been reported
not to display immunosuppresive activity. Stewart, et al.,

Transplantation Proceedings  20(Supp. 3} :989-992 (1998) ;
Granelli-Piperno, et al., Transplantation 46: 538-60S {1988).
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theory of operation, a possible explanation for the observed increased

bi oavail ability of paclitaxel is that there is interaction at the |evel of
the drug WgLAheds 2 Ng enzynmes for cycl osporine and pagldrgetsssd t iS known
that both agents are highly netabolized by the cytochrome P-450 system
(e.g., P-450 3A), which is concentrated in the liver as well as the small
intestine. It is conceivable that cyclosporine admnistered prior to the
taxane inhibits these enzynes so that paclitaxel, which is non-polar and
i pophilic, is absorbed. In the. absence of this |ocal inhibition,
paclitaxel is netabwitkzad tdantemn:lmgootar heet abahd t- > t hkmy gmrmdtulaansverse

the nmucosa.p s 4 e&éﬁ@oh”hébifaéé S SFRE2B! 'fém Qhet %%setcaé et
agent m ght %ave litt]e or n |n [easi_.ng, system c-bl ood, | evels.
LAAPHELTE: aF

when the t:FERS5Gen?I9% 34 PAE Ja‘?/@?ﬁ}usllf Mieovdierssi h€e t he
primary efimxtractibheabrthe badr ptfi drheediagcnagakgliningaenizgymas| 6ozl

effect in &ﬁﬂ&‘éﬁrlnéum pad:@.i%ﬁxé‘i“ chrearig %Héwhhéﬁé@%drp Jg%ngs akd terns
of © i mmunosu eSSIV

ective in a hi evi ? desired
effect. ThH JOT%%#PYcéiﬁé.‘a?é‘i%‘E“rr&ﬁ‘e. A~ f* s%%"s%“ e-&mahctny agents
-such as CYS?A)OSM:thS ishabnbaneratEaed Whe MiveeSWRPWeIsi we abki ¥mhyi1and can
present ¢ Okl ot poPr otliers, | docad b st eLagl byl gl slass Lauels o Mg

Appl i cant sHoBsefvat i on Such a
cycl ospori PF-’JFDI &&n the| F?X#Qﬁwéw’éhl‘a% ‘éFF?seorea‘le@ﬁﬁaﬁ%e‘Fhﬁ% Rﬂ‘-’ldr-é%lcl i ni cal
val ue. Thewhidhn isaxtorepolael udes biboplsilnet, | il taskdrbedpac| iIraxehe

paclitaxel @é]&lc%gorflst:'ﬁf.‘s afoc%chhziﬁit§$\tli %%%&ieékel is metabolized to

N-t ert-but oxycar eacet erivatives anal ogs and

pr odr ugs o‘F°ﬁEFa(Hq1F§xEFt ‘d"(?c?e % Rpe té)éflfge’:%%ctﬁ‘ea?”ﬁgéﬁ t axel - 2
met hyl pyri di ni um ( MPhjs ahbedioicasdaxdelhi®it ibPMpLt granaeRahPM sml 0§, thad

pol ynor phs, and thy%@ﬁ@smi ephive 1Rectlosage ﬂ&ngew& og gl Im&@%mhétered
t axane tar et agen

ryrvélﬁ ound, t o _conpaqun ased _on Its

ther apeut | &7 Birtl eqiirtane SUF FAFSEEndSERDn e IATPELERAT ¢ he

10 SUBST|TLn@;ngggps@y&Lfyqygpver, since the primary effect of the oral
absorption-enhancing agent may be a local effect in the gut

lumen, doses which are sub-therapeutic (e.g., in terms of

immunosuppression) should be effective in achieving the -
desired effect. This is an important consideration in the
case of enhancirig agents such as cyclosporins that have
powerful immunosuppressive éctivity and can present toxicity
problems if administered at high dose levels. Thus,
Applicants' observation that non-immunosuppressive
cyclosporins, such as cyclosporin F, can still function as an
oral enhancer is of great clinical value.

~ The term "taxane" includes but is not limited to
paclitaxel, paclitaxel analogs such as docetaxel (N-debenzoyl-
N-tert-butoxycarbonyl-10-deacetyl = paclitaxel), derivatives, -
analogs and prodrugs of paclitaxel and docetaxel e.g., salts
such as paclitaxel-2' methylpyridinium (MPM) and docetaxel-2'-
MPM, taxane 2'MPM salts, and polymorphs and hydrates thereof.
The désage range of orally administered taxane target agents
will vary from compound to compound based on its therapeutic
index, the requirements of the condition being treated, the
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WO 000448 -PCT/ US00/ 29633 status of the patient and so forth. The nethod of

the invention makes it possible to adm nister paclitaxel and other

taxanes orally ranging fromabout 20 ng/nz to about 1000,Hg/n2 %based on

pati ent boWQ0EMM48ace area)- or about 2-30 ng/ kg (basedPEHUSARIEHt body

wei ght) as single or divided (2-4) daily doses, and maintain the plasnm

| evel s of paclitaxel in humans in the range of 50-500 ng/m for extended

periods of tine (e.g., 8-12 hours) after each oral dose. These levels are

at | east conparable to those achieved with 96-hour 1V infusion taxol

t herapy (which caus?s t.he gatlent 9 I pconveni ence, di.sconfort, |oss of
efi o= p

r eat
quality timE-2Fff e PEhtHal ,n‘gt &) . S Ntheoverraes JFH0%sR 1%el s of
pacl i taxel iaventigre makes SuffdsHibide to gphunideet hmaldsirel and other

phar macol ogigahnas tdpd1tivesanbidderdanr 48bufraty, g?mg-tzo dDdRkbh b b @Nm@fw# ubul i n
di sassenbl y ¥>MI%h gccurs a IevdS,I s_of__abut_0.7] I\]/lS g{) abogt §5 r!ng) and
i nhi bition JP2PTDt 8P PATESEFeRAS: i T TARRI AFs5ec? “flevéra o™ HEgut 0. 03
AM or aboubagEd nghnicptianth bady @deighbt] yaselsingdiet ori td&ividedt ulfor)
effteC_ts b%/hatam laéi&,_oﬂﬁﬁﬂt e«&anleumttmlsﬁ»ﬁ%a Qtﬁbéis é{ g;?@éritta_sr@msg.w ng
pr ot ei ns ay.a pivotal ro r regu i on._.The nmor
does not di g?rin%b i §h ﬁ}c’ﬁ/v ?#egean?l‘?-éag-as%gef’ggfng\é\%%se g?ﬁ%dstpﬁré‘& °pPé&f erred
oral dosagetim®puh€sd{ord pec|hqursd| afhgr oadleroral adnsse .adfhesst dreagls
accor ding t g4 heel VGl Afbidfueand0out 200T0hIR 08 ABOH! o8- Ro0B/ k. !¢
may be suitable 1 n some_instances to admnister to the patient a higher
initial | oABFRYYbs&aFPlt nEReARYet WHARE t AURST etBepeBRtHIod IXEFE s,

fol | owed byibcwsremimnobenaticecddeets, IThesdefagmaldnge tdimef, heireferarienng

agent co- agatéﬁéitaqre%w.ih t R84 SANE shibn AELANAANCR YL t Br tgai ARG on s
about 0.1 t9 _about 20 ngl of jent body weight. .Two-or " noje .different
enhanci ng ag&ht s Hf OF%E‘\%% orsﬁg1 Iecﬁnf:fer’g‘ht Eg%?rvd £ agthft s rf&f’ﬁ&d
adni ni st er eghaovystdieogicalt easgtiviyies oht ethet t éarhyti ndahl, of 4.lgs,vari ous
aspects of EQE1£E§£§¥’5¥ tuimsihn&§gééég%bly {which occurs at levels of
' abut 0.1 uM, or about 85 ng/ml) and inhibition of protein
isoprenylation (which occurs at levels of about 0.03 uM, or
about 25 ng/ml} which are directly related to its antitumoxr
effects by inhibiting oncogene functions and. oﬁher, signal-
transducing proteins that play a pivotal role in cell growth
regulation. The tumor does not distinguish how the anti-
cancer drug was administered.
Preferred oral dosage amounts for paclitaxel and
other taxanes administered  according to the invention are
about 60-250mg/m* or about 2-6 mg/kg. It may be suitable in
some instances to administer to the patient a higher initial
loading dose of the target agent to achieve peak blood levels,
followed by lower maintenance doses.
The dosage range of the enhancing agent co-
administered with the taxane in accordance with the invention
iz about 0.1 to about 20 mg/kg of patient body weight. Two or
more different enhancing agents and/or two or more different
target agents mway be administered together, alternately or
intermittently in all of thehvarious aspects of the method of
the invention.

1l

SUBSTITUTE SHEET (RULE 26)



1l SUBSTI TUTE SHEET (RULE 26) WD 01/ 30448 PCT/ US00/ 29633 The present

I nvention may be enployed to treat human patients afflicted with cancers,
tunors, I?& loasg Sarcone, malignancies, uncontrolled tpcsfsposessce! | ular .
proliferation secondary to tissue injury, and any other disease conditions
responsi ve to taxanes. Anong the types of carcinoma that nmay be treated
particularly effectively are hepatocel lular carcinoma and |iver

nmet ast ases, cancers of the gastrointestinal tract, pancreas, prostate and’
| ung, and Kaposi's sarcoma. Exanpl es of non-cancerous di sease conditions
whi ch may be eff ectTheelpyresenat suvanttilont heagebacenoyesydot $radhi musdrer ed

orally inpaceeheanegrivithed Neibhes@iHcers)V Olndds ,ar Raptheond I ghi-88hnd | ssue or
cel lul ar Rllragl.l feration secot__ndgirl to tissue inju y olné(i_\éj_tl c_ki dney

di sease, TPAEPARGNGTy WRCERESLIES. FiTShE 17 { £5)LE LESTR TRl ng
chor oqui neecandayy r teetesimaniasivst o malvadtiiepadisenss. cogdétidmuvel | e,
et ?' ar J-re%bbﬁsixbélvtﬁﬁttaﬂfﬁeél?:j Ahdnd 1@&?]1)typ?g%e dﬂ&&bﬁﬁﬁm&étﬁ@&f thagpll arly
useful in,the _treatmnent_ of. Lents _wit riqrary_tunors_an t ases.
The acti B8+ iEnean: HanticRiptEy P et Mol Y ald N i A e dT L Era

co- adni ni serainepR of ARE cydi¥spori MeEAREAEES and CRACEARen W®F bythee
p?rtﬁl CL@eutabimgﬁmadl Y Erfeoyi (ﬁmr.aabi,ghpfoém andi t Lahgrongentrati on
of the ¢ rapeut.l ent | i ve Thi.s_ ganhce | on may
in fact bz‘gﬁ?’gﬁﬁ t%tgﬁeo‘?%'e concen%h‘r?pé}ﬁson %%rrgh?ll %/ng_aé%ﬁ eved !va\nﬁt:'%%i/

i nfusi on CCREEEHIYS ‘HrifiheMayebe stechireiy Laxgated WhED thepearteiver al

adm ni st r ageans meaduriati sberedf lozallzg iim | accendmttep| wivh |theel predemause of
the high fishe PSS 28! Qlcoffrbiited | ¥EEsud NGy RUNQHLT LBe i EBUENEPN, 1N
sel ecti velg pradum ng hi ﬂh bl ood, ‘concent rq.lt | ons, of gm I 'tunor,, agents, is
parti cul afBFoRartEDl E° i hi8FE ¢ rBEHRht RCYVVEFiCankifiBey e, giscase,

hepat ocel lipifarmmatexy Whimeagnd (ever. rettastinses)sndastlagiint educhadingncer s
f)fe Dhs g‘r"ézgxgﬁ?&&%é‘-') Ay 5&2%& DG - rebi b SEPRANASY thalbalilSs aspect
. See, Pouvelle, et al., J. Clin. Invest. 44:413-417 (1994).

The invention is @particularly useful in the
treatment of patients with primary tumors and metastases. The
active ingredient penetrates the gut wall as a result of the
co-administration of the cyclosporin enhancer and is taken up
by the portal circulation rapidly, providing a higher local
initial concentration. of the chemotherapeutic agent in the
liver. This local concentration may in fact be higher than
the concentration currently achieved with IV  infusion
therapy). Higher levels of paclitaxel in the liver after oral
administration may not be reflected in increased plasma levels
because of the high first pass effect of the 1liver. The
method of the invention, in selectively producing high blood
concentrations of antitumor agents, is particularly valuable
in the treatment of liver cancers (e.g., hepatocellular

carcinoma and liver metastases), gastrointestinal cancers

(e.g., colon, rectal) and lung cancers.

It is emphasized that this aspect of the present
invention does not require any particular biocavailability
enhancing agent. Nor is it restricted to any specific dosage
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I nventi on eoes not require any particular bioavailability enhancing agent.
Nor is it restricted to any specific dosage 12 SUBSTI TUTE SHEET ( RULE 26)
WO 01130448 PCT/ US00/ 29633 anpunts or reginmens. in -| e?ET@E@FZFé?ed

eribodi ment WOUBRME  axane is adninistered without a bioavailabiT | y

enhanci ng agent. Another aspect of the present invention is directed to a
conposition containing a taxane in the formof an oral dosage unit. The
dosage unit nmay be in the formof conventional tablets, capsules (soft gel
or hard gel), caplets, gel caps, pills, liquids (e.g., solutions,

suspensi ons@BPURES x PFs)XeIpBRBer s, {BzdR§Es PHATEFERT 2 PLOFARENES o5 HE

osnoti c del tursye Syist atmiahstearud ovhigiowdr a2 bdosegil fkarlik yk neardinghe
pharmaceutiggl @arts. In preferred enbodinents, the dosage unit is in the
formof a l I%UI d and_ includes paclitaxel or other taxane jn a vehicle
conpri sing CREMOPHORBPERSHRSReREr hoFhal ResaAnst avertin i 1digecged a

pol yet hoxyl abed caspoayitdicn) coatzihioly andizorana pal yhery byl afedn ambit an

mono- ol eat edgg?%ev . oMEENN 8Q,e | Ghe AP 238, HAVF e LhANSEY! Oordd of

optionally a orant E dosage unjt includes an effective anpunt of a

t axane and ﬁ"’&‘é?‘?qlé’ﬁ‘"‘&ThEgg{%ﬂri eFEREY-Sont @Phtong®br Mor SV t B8 ol | owi ng

i ngr edi ent sgaphetnm| y gehi ckeps, fi [piddis, bilidedidsor {xg.pi endslutions,

di si nt egrangs soli\éents,orsmee%}i%%ri, col 8”{359 agfnts and any. other .inert

i ngredi ent s V\ﬁ"’tﬁ’f SPE r SGul a1y TERET udBE¥ IS phat WEEE cal VdBSRGE% or ns

for oral adpewtitlestion. cspetic RARLARTN' SYFIeRnaRdt iy Sehethcesali7th

edi tion (19853agd’rRfrnse kasWNNis the efttdinketibbed )it .i N I erakredosage

form will YRbdadRRRA 8- OBoddic. a08: MR W crfl! $83RC o200 1G@0GL! LG of the

patient. For exanpl e, "paclitaxel or ~ other taXané dosage for may contain

sufficient YRekidas gaditaxele ¢4argelengeitanc I Gvi HRhEE1fai FPRFSS2HE of

about 20- 100REMOBHCR® (Hlased othepatpeivalkosylstud acestareagibr (abgut 2- 30

Mg/ kg. ng/ kgo&tr)gt%%gryggt 3 tc"a%?:%rbgl ),W%II%QQJI aa?mf)og:glaepgiyoxyethylated
sorbitan mono-oleate (e.g., TWEEN 80, ICI Americas, Imnc.),

transcutol and optionally a flavorant. Each dosage unit
includes an effective amount of a taxane and a carrier. The
carrier may contain one or more of the following ingredients,
namely vehicles, fillers, binders or excipients,
disintegrants, solvents, sweeteners, coloring agents and any
other inert ingredients which are regularly included in
pharmaceutical dosage forms for oral administration. See,
Remington's Pharmaceutical Sciences, 17th edition (1985).

Precise amounts of each of the taxane in the oral
dosage forms will vary depending on the age, weight, disease
and condition of the patient. For example, paclitaxel or
other taxane dosage forms may contain sufficient quantities of
the target agent to provicie a dailly dosage of about 20-1000
mg/m* (based on 'patient body surface area} or about 2-30
mg/kg. mg/kg (based on patient body weight) as single or
divided (2-3) daily doses. Preferred dosage amounts are about
50-200 mg/m® or about 2-6 mg/kg.

Dosing schedules will also vary depending on factors
such as the patient's characteristics and disease status.
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divided (2-3) daily doses. Preferred dosage anounts are about 50-200 ng/ nR
or about 2-6 ng/kg. Dosing schedules will also vary depending on factors
such as tWhgauRgideent’' s characteristics and disease statg;é BSTI TUTE
SHEET (RULE 26) WO 01/30448 PCT1US00/ 29633 Preferred sing schedul es for’
adm nistration of oral paclitaxel are (a) the daily admnistration to a
patient in need thereof of 1-4 equally divided doses providing about 20-
1000 ng/ ma (based on body surface area), and preferably about 50-200

ng/ m2, with the daily adm nistration being continued for 1-4 consecutive
days each Fxegewpeds, dosifd) gdhedules atfon. afoiniddmdtione dfy emedl week.

The fOFZTTgrpa&QheQidéE iaﬁc?] ¢Qypahabkgiip Haﬁlﬂsﬁ'a%Q.Oﬁ]?LHo ’ |\}[?§&| tl nfr{rsr on
every che i 5 consi referre r eat nen

regi men. %11'%? 5t ratlrson aﬁ‘g %égilﬁlﬁ‘?%sgﬁ@é”ﬁn‘?% akgi i3frent i on
actual |y d@@Pe&gé@ t daiseds icde befiyesusfage rawraa) ,c a9ds pasfepalphy exbatitt h
currently sotehozad/mV, theeRpas. da\ﬂﬂ_g,h(yatnlh@gggg&{gh tﬂeﬁ?g bosnd A4t heory,

Appl i cant e v ose to_ IV infusion oduces a sudden
and rapr% E i Ec%%%ée%trtat%?oﬁ n ebaf bd” I3e\‘7'8‘i5£I S ol (badﬁémgﬁ%ﬁartdﬁn results
i n absor ptfP&n 6?°¥%e%|¢éyag%ﬂ@htmﬁ9lfgh t hehgutfommier phedmiteed sy t he
enhanci ng cagpatadle acdiise gd&ﬁdarabs&m&arpmq_&takalt hesbsoad dwigl $-and a

% o VRS “hALER TELNLEARNAE O b) N0Sfe | £VBLEEALQL £ RSB e 1 doa!

range for ﬁg peri asma | S
admi ni st eFEF*PF- accordance with preferred enbodi ments of the present
i nvention are remfredbl adwind ssuraplosi gl asdaniekarin caddtrdatiel sighser ved

fol I owi ng ¢hY %ﬁ%ﬂt%ﬁa&b@uﬂalﬁr Séféé sefs Hodiees 1Wet @ff%égs“ rental ani mal's

showed t hat steady state E .asnp | evels pacl i t axel "were acC i eved upon
oral co- afAFRFstFat iGHEREER CERER bf‘irﬁénFﬁYrd‘%Fal;}z@Fl t R¥ rejpnAmiesThe
| evel s of Wikboutyr getendigmnt tache ebedndt byt ¢hdyrsgt abpplixramtasomaaiakke t o

t hose that as .opposed to IV infusion which produces a sudden and
rapid high concentration in blood levels, oral administration
results in absorption of the active agent through the gut wall
(promoted by the enhancing agents), a more gradual eppearance
in the blood levels and a stéble, steady-state maintenance of -
those levels at or close to the ideal range for a long period
of time. _

The plasma levels of the taxanes administered in
accordance with preferred embodiments of the present invention
are remarkably and surprisingly similar to the levels observed
following IV administration. A series of studies with
experimental animals showed that steady state plasma levels of
paclitaxel were achieved upon oral co-administration with Csa
by the third day of the regimen. The levels of the target
agent achieved at steady state were comparable to those
achieved in patients by a 96-hour IV infusion of paclitaxel.
A 27% response rate was found in patients with metastatic
breast cancer treated with a continuous 96-hour infusion every
three weeks (Siedman et al., J. Clin Oncol., 14:1877, 1996)

who had previously failed 3-hour infusions of taxane (taxol or
taxotene) . Comparable blood level results can be achieved with
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achieved in patients by a 96-hour IV infusion of paclitaxel. A 27%
response rate was found in patients with nmetastatic breast cancer treat ed
wi th a continuous 96-hour infusion every three weeks (Siednan et al. .
din OncoWwQuBMLs77, 1996) who had previously fail ed PETHSM263 usi ons of
taxane (taxol or taxotene). Conparable blood |evel results can be-achieved
with 14 SUBSTI TUTE SHEET (RULE 26) WD 0150448 PCTJUS00/ 29633 the treatnent
met hods of the present invention without the disconfort, inconvenience and
risks of prolonged IV infusions. The data reflected in FIGS. 1-4 are

especi al | 00! SHOLLINGY MiathBeOlor NS URII I MAUABROT, B E Ol s AS

described in nore deta In t

reflected AhSEPREorE: V\k‘F“é’r@’ F&F"eoﬁrg) GHEEE Ut e%rQJPngﬁéth’a'ifé}swns
adm nistration to rahs, data thefdattedr efh ediad.i n1-&| GSe 2egpetihlinef | ect

act ual CO”ES@&&@C&%” ﬁ'xe‘(reile§ QE Cls'ufr.‘?%fél Sadd /T df1 e ,p;_%ﬁr%eof t wo

human patlents ni stered ora Rac axe I n accordance wt present

i nvent i on, ¢, §esckided 8- BART nfetaat itoh B E¥BPARS c§RY ofPETH PeiéMhanci ng
agent . Thethemaatalatef lece ederar K36l elneeraeyehyratizel airzen tdrmdieef lofct for

the first bhiPied@il haneXifladioundo iicbhophi (el uie thalediagl hbaxel uas

adm ni stered oral human. gel ngs re | rn acl 1t ax t herapy, but al so

because tﬁé?sorpeu?t i c?quVQI gk co?fé atTOBRERTERE At hi MEd San &t
mai nt ai nedpaskitadedutoverl Ocimrur iperthed;pliasteedhf t hwol éwwlanofpatdramgsseen i n

the lolI 35 ”ga%lﬁ:{&e?éaaaraﬁt bﬁei&éﬁéﬁg J'Q‘Pni)é’céo%@ad Bcet Qutthe dxﬁveﬂr%ts@a@ eved
upon adm ni st.,ratl on_an Q, use | ou Seril ous
ooa o SRR e B e R R esrRb e I M sRrh et ter P

pl asma | evenbancing ®geatl ectThen Tymaph edaten caret regnankabilepaeti teerslyi n
tissue. itplesudtdWHegeRedBaBNStdalARd ket Bemé Al to PhRE NBkitn&cugapr of i | e
of paclitaxgl,go- rQEﬁ:E?re&a ?chglgxelcyv(r:ailisﬁsa%?nlhgs@ered “o‘i»aE{iX d%”par abl e

to the prof“nleln uman rece eed, FIG
4 reflect sh“‘aafsub%ﬁfr}g@po%q%%hn%npﬁﬁbl@d@é gﬁf%%ffr e rﬁlﬁrrdoecause

therapeutic-level plasma concentrations wet¥e achieved and
maintained over about a 10-hour period; indeed, the level of
drug seen in the plasma of the human patients were comparable
to the levels achieved upon IV administration and the methods
used did not bring about serious local or systemic side
effects. PFurthermore, it should be noted that plasma levels
are a reflection of the concentration of paclitaxel in tissue.
It has now been demonstrated that the rat

. pharmacockinetic profile of paclitaxel co-administered with
oral cyclosporin A is quite comparable to the profile in human
patients receiving the same regimen. Indeed, FIG. 4 reflects
a superimposition on the same graph of the plasma
concentration curves for paclitaxel over a 24-hour period
following oral co-administration of two doses of enhancer
{cyclosporin A) spaced on hour apart with oral paclitaxel
administered after the second dose of enhancer (cyclosporin A)
spaced one hour apart with oral paclitaxel administered after
the second dose of enhancer, said data being derived from the
24-hour rat study reflected in-FIG. 1 and the studies on human
patients reflected in FIGS 2 and 3. It may be observed that
the three curves on the graph in FIG. 4 (one rat and two
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concentration curves for paclitaxel over a 24-hour period follow ng oral
co-adm nistration of two doses of enhancer (cyclosporin A) spaced on hour
apart with oral paclitaxel admnistered after the secgg@gg&%ﬂsf enhancer.
(cycl ospBYAN3MI8 spaced one hour apart with oral pacli Pni stered
after the second dose of enhancer, said data being derived fromthe
24-hour rat study reflected inFIG 1 and the studies on human patients .
reflected in FIGS 2 and 3. it may be observed that the three curves on the
graph in FIG 4 (one rat and two E5 SUBSTI TUTE SHEET (RULE 26) WO 01/ 30448
tF’E]JT 1 U300/ &&ﬁ&%lt 2) E&aaat &é?yoéilyﬂ{aﬁzk ?z‘o’ﬂi‘f? _rmh ﬂ,gl'ﬂhlat.i.%:QE%né" n@!&ali??téﬁ&_grht hatt
e results i,n_hu e consistent w e aninmal .test Tesults. era
is an accepted fodel " :%Jrn aasrse.escgflrslbsnt%eht wﬁ'ﬁér MRE GHHedi E§SE PG pt i on
profiles of chenot hER@p&REi cis ag@ntaccented) smedplal Egrwaissegstiangl iteed,

however, thiairmaeskihétids and Nabsorstd onOtprioredist b¥e dembeRetiSeddiIUMans

due to Kk peckgesst Qs ] riall.qns hus. no._cl ipician ar.  nedical
practiti o%gg%v%_ul dkﬁ'a%/;e %%qﬁ'?sﬁgj{(gd% %aa(ﬁqilf g?(‘-é-f ur(l)drwévgtrhekg?'éxlé?lse %t al | y to
humans wi 1 r ¥2WHE| R oRPF deRedicHiedobnresel thi Hal hymens adyse b4 t hout
any human ielowhi Gfdeciexpest specied-rddiarioas, datiuel,S iy ec1iHiidiahy dx0

experi men ' 2GS 5 Lie- ateni-ng &Qﬂﬁi i N =3 cer, when
data are td“r?%%?a% e. %ﬁgogé{ésg{??&ianv}grﬁ% 0?1., t estrtgggée,ﬂacﬁéggﬁgg é’fnet hod
wher eby t &s TARIRE oPBRTYY adfi MuAgse vitdht Zpgsonabler f eerfidance o
humans. Friemetheorst bhelpenamadf datapalonei arithbhe @myr énimanvehinigal S a
vast inprQugRitne¥er rubeheihd¥e AldodRetaUsel intl I e Idd zation
of the benefirc?ilrél pr.opgr.%ie%&ofea toaxane ,ughhggktgﬁfiégx%%ﬁ%ﬁ t he
necessi ty "B AEPEGenBudttaT HAGATERARG CPREEORRr Pn®ar FRRGR% -alvhsm
cherméI her agtaC| iaftieC, vaavaeldbis. t hmeavgkbaéki.u% i _tﬂ'?ve@lft_:i.angl iﬂﬂl&hr@ﬁ&'e_t,he
~attendant e, i e a nfection tq the patient,
pr e- medi catteeigt%ﬁg o] aav'ﬁ(;éﬁggﬁh)%hgei}%gxs P’g fcéiﬁ% Sgn alb?ero ﬁlaicl:.fyr gg%ﬂuo% e,reéind
potenti al SRfrd¥s@nderEELEEITRbM P el RARSedi TeAm dihe (Framserias. of a

physiqian, the current invention is a vast improvement over
the prior art because it allows for the utilization of the
beneficial properties of a taxane such as paclitaxel without
the necessity of intravenous catheters and time spent in a

hospital or chemotherapy clinic, as well as the availability
of a clinic and the attendant expense, inconvenience and risk
of infection to the patient, pre-medication to avoid
hypersensitivity or allergic reactions, and potential adverse
effects from the pre—medications themselves.

Paclitaxel use is associated with a variety of
toxicities and side effects. Two of the wmost noteworthy
toxicities are neutropenia and neuropathy. A variety of
clinical data have shown that it would be desirable to keep
‘the circulating plasma concentrations within a certain
"window” in order to maximize the anti-tumor activity and
minimize the side effects, especially neutropenia. For many
tumor types, it is believed that low, but long-term exposure
of tumor cells in the body results in better clinical results.
Thus, plasma levels of about .03 micromolar would be expected
to block cell division. There are clinical data showing that

constant intravenous administration over several days to
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Pacl i.taxel *use is associated with a variety of toxicities and side
effects. Two of the npbst noteworthy toxicities are neutropenia and
neuropathy. A variety of «clinical data have shown that it woul d-be
desirabl e PORBY the circul ating pl asma concentrat i on@CHUSHIA6R cert ai n
"W ndow' in order to maximze the anti-tunor activity and mnimze the
side effects, especially neutropenia. For many tunor types, it is believed
that | ow, but |ong-termexposure of tunor cells in the body results in
better clinical results. Thus, plasma |evels of about .03 mcronolar would

be expect edachiavidl OCK gl doud v6§|ggoutThgr@5 aLge gl i nlmg_%% g%%rshovm ng that

constant i ntrav OUS adm ni st I’at | On over sever al UTE
SHEET ( RULESZ6)*53-14P 0193§044'81fﬁé’?f2t9sooim§le§ch|%% acagfFhdowumet about
0.05 to 0.lregusseiohar Fometigescievenl dhi patdan: s whole & untisCidigeaoand

cause {UMDIrediRiaess Glkous OTREIIS QUANEsPAl ifD! 8.400%E } WIS, dlyd not
respond to 3-flour jnfusion iﬁ‘@g rrenfly approve

i nf usi on r ey Be¥s B Hachi t% f“eﬁﬁhl%vepaﬁgﬁ%aﬁ?ﬁsﬁ‘&hléﬁ?lc@ﬁf"?‘atﬂlé‘ﬁ@at hat
greatly excedwenhestionydibat Fheatpheseweeiinvisend dmvezmkes | t p033| bl e to

give paclitaxel in epaparabémel xn«reﬁéf&yeahkgél iy do5&s g§
tw ce/ day)vﬁaa;:ﬁor ? to schedul es tg &J ot herwi'se not be Ssli bI e or
practi cal T ntTav ERRE I DNEEY THETSRIERDF $3dYenAamRer ((eeggr

cygl ofsporl mb@ptpmmteqfaap)r aAccoamﬁgpttborscatadaﬁ@é Itlt.@ae:elw&ﬁra thctﬁgfrh&% dﬁse
and if a seg@n g given later in t ay t he
use of adgﬁ%l gjr?a %)L;% %gorr &%%%Rﬁai btt%1 n BETRESHBE T BHEI I taxel
can be gi vél?S nPér e eARPFRGAT i ﬁgFef dﬁ@léﬁp‘ar i %ed Btmse ewekkl vy,

bi weekl y, %o)rp@ﬁ.oﬁhBPr‘bE@ii%erV%ror tthrflls}QtOE gQ“éﬁ&UEEVS %%Xé ?Q]e- g, 4
days) ever)i)ac s.wmth keepl n ﬁ e safe

R oAt e (R iR CoRroRe 8o :
and ef f ect iR7e—{h %nﬁsr ARG ek et §‘ dfi§¥us§€% upodvel
Anot her aspeiitapnahe dyshemApsin i 3 diayecnet teorea be needed.’ Thus,

paclitaxel can be g_lven intermittently as single dose on a
fixed schedule (weekly, biweekly, etc.) or chronically, over a
period of consecutive days (e.g., ¢ days) every 2-4 weeks with

. the goal of keeping the levels within the safe and effective
"window" and reducing-the toxicities discussed above.
Another aspect of the invention is directed to a
method of selectively enhancing the bicavailability of a
taxane or other pharmaceutical agent. The method entails
orally co-administering to a patient a bicavailability
enhancing agent and a formulation containing the
pharmaceutical agent and a solvent. The pharmaceutical agent
achieves 'therapeutic blood 1levels but the solvent is not
absorbed. Because of its physico-chemical properties,
paclitaxel has been typically dissolved in Cremophor for IV
administration. The speculation has been that Cremophor is
responsible for some of the allexrgic-type reactions
experienced by patients receiving paclitaxel therapy. As a
result, patients are pre-medicated to avoid or reduce
hypersensitivity reactions. Paclitaxel must be given slowly
to patients, with medical personnel in a state of constant
vigilance for severe hypersensitivity reactions. For standard
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met hod of selectively enhancing the bioavailability of a taxane or other
phar maceuti cal agent. The nethod entails orally co-admnistering to a

pati ent SY‘?WI labi ity enhancing agent and a formubagiRsheast ai ning the

phar mace gent and a solvent. The pharmaceutical agent achieves

t herapeutic blood I evels but the solvent is not absorbed. Because of its
physi co-chem cal properties, paclitaxel has been typically dissolved in
Crenophor for IV admnistration. The specul ati on has been that Crenophor
is responsible for sone of the allergic-type reactions experienced by
pati ents reeceavemsuspacigimerel plreragiicaddioa regsmehs pét Heat singdr ¢i-2

pr e- nedi C%tlﬁg,céf Wsd SRerbead!Chre G)éﬁ@féﬂ'&?'zte' ljkugreactions. Paclitaxel
nmust be given slo alen di cal, per nneI |nastate of

constant vigil anceglﬁp&'lcg bere ﬁ?%eer se ’s?cﬁv\?irf'? r edlfFons °Bor stSidard 17
SUBSTI TUTEGSHEESt(RUICE 26§ A0 bi¢aE448bPTTYYSenhagesty iagergyermdis a

regi nens, tl&EcﬁnEEQb%ﬁlﬁhd@%éﬁlﬁn@ﬁgl‘&kea&ﬁxbha RiReMOHORP! BE SRl Oi dS.

are general ﬁ% g L Appl i cant Ealpéave % verz:d t hat raI g_ﬁ ve -

adni ni st r &8R° 5 SH)% Vai Fabi PPty enhdhci 8 AE2BRd a° t &

f or nul at i hacvaceledinglie etféﬁaheve %Mﬂtlcﬂbw leviedsolwitdsul ts in

glot aléel of —{w%ﬁp&ﬁ.&mabm BLEOEV Bevglnas FrEERE ogrsad:ﬁxyo»efé@chsveoorcatdw apeutic.
ood levels wt recia ey, s to

cause advéif §&5S; %I1 eg}ctc gg A(?%%cr%d%‘g& 1s° %QQF%E%QO%IESS% it '

i nvent i on iGyBphéeR %“#é—'atﬁ?é Bhe Jie ﬂ#a?ﬁﬁc@%ﬂ%e“égéﬂ% RERAE | t'seha“:'sd-lsubl ein
a sol vent szaehilasim.a peilyehkosydlataad ac pol pallaityliatatl chetos dil adiaze

adver se S'ﬁ%‘aasf kectans aCQd@érgynﬂd%er&ftewgtgucﬁeggth S-yben: iy st er ed

par ent er al The enhanci ng facili1tates uptake”or absorption of the
phar rraceut‘ﬁe@&FPﬁnS atReR & tFﬁ?%uEﬁ‘F?nr'f@r@M'Ybu? ¢t SHRRCINR 38E™T this
action wiflakiléspeets tuptishe scofveslisorpaiemesofar ehsr epbarmaceawticad lygent s.

Quher agenfct jvknghidle dRuBROPhE St UGS G it ehBER! BRIANRIMIIG agent s

with respect to the solvent.

Taxanes are preferred active agents. Other agents
include antineoplastic drugs such as chemétherapeuﬁic agents
(e.g;, etoposide, camptothecin,' CPT-11 (Pharmacia/UpJdohn), . *
doxorubicin, vincristine, davnorubicin, mitoxanthrone and
colchicine), and - ganciclovir and foscarnet. In preferred
embodiments, fixed quahtitie‘s of the bicavailability enhancing
agent and the pharmaceutically active agent are formulated
together in a combination oral dosage form. Such dosage forms
can consist of tablets, capsules, caplets, gel caps, pills,
liquids or lozenges. One such combination product includes
from about 0.1 to about 20 wg/kg of one or more of
cyclosporins A, D, C, F and G, dihydro CsA, dihydro CsC and
acetyl CsA together with about 20 to about 1000 mg/m* (based
on average rpatient body surface area), and preferably about
50-200 wmg/m?, of paclitaxel, docetaxel, other .taxanes or
paclitaxel or docetaxel derivatives such as paclitaxel 2'-MPM
or docetaxel 2' -MPM. _

In other preferred e.mbodimen_ts, the solvent contains
a polyalkoxylated castor oil such as CREMOPHOR® EL in an
amount of from about 3_ mg/ml to about 10 mg/ml.
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(e.qg.., etoposide, canptothecin, CPT-11 (Pharmaci a/ UpJohn), - doxorubicin,
vincristine, davnorubicin, mtoxanthrone and colcficine), and, ganciclovir
and foscar preferred enbodinents, fixed quantiti th
bi oavai | ab%oﬁg&g%hanci ng agent and the pharnaceuti cal Irﬁﬂ'%ﬁq/%?gﬁagent are
formul ated together in a conbination oral dosage form Such dosage forns
can consi st of tablets, capsules, caplets, gel caps, pills, [liquids or
| ozenges. One such conbi nation product includes fromabout 0.1 to about 20
ng/ kg of one or nore of cyclosporins A, D, C, F and G dihydro CsA,
((Jlibhyd(rjo CsC and acetmy tﬁ&A&afkgfv‘tdmil‘tmitﬁhﬁb&ﬂeu%@c&Dlﬁbﬁaﬁi@O%éfgfszgo 200
ased on a e e_are a r r out
ng/ n2, of pg)é%;tg%el?g{%o%ﬁ%g%p&g%%g% faéa‘?li)etg O%eo 4%%3%?5 P ocet axel
derivatives® u%‘FPaé'sCﬁé’gcFHF%Re‘Fn}?I’-CWPI\/PC‘@*VWcéFaﬁéFe% highisy PﬁO‘é%‘#@fd
preferred ehspodamené;:g 1 hehsokeetds candiaithe A-aial yathayylwiedpeasdny oi |
such as CREMOPHOR n an anmount of fragm about 3 /m to about 10
mg/ i . 18 SBBEY féﬁE%‘rtf("F&iEtfé?tW?m%M BRPET/ £208%31 | 2%t he
case of thegphebisteora saltifamte.ve agents that exhibit anti-neoplastic

activity, the co-admiy stdealbQier ofraUAAG! WRBESHACNN A SeARLIMLY ot

testes and .the brain.. Thus,” the

sites hlghl rotected
present é%%?tr off* f&f?F‘PT"}/%tt’é? t‘?%a‘f‘%ﬂc’l&ﬁ REEPRS &ﬁor‘??&@ﬁma%tered
gl i obl ast omstlml th¢ okrbget nagent ooher grebénatabne mid ot argets ,agehgserfanci ng

agent or Compbhiedd Ofrdr efdlancbia:-2@ant Siks, Canadubnicst ehed (M thhbhe

target agen conbl pat L on of rg t agent s m or. to,
concur r ent gf‘?%r ha-ap fat’f% S )] f’}‘ﬁour <t FF&P%g%’m n:}g’t ?gf'?o‘% A Phe
t ar get agenﬁb%)ma*mfhléo-‘feasﬁ WCIQSN@IMXIBR@M%@G.:CWJI ageokn ofnhancer

e.g., an aggﬂ&ir Ofmsﬁ’?}%u&f 9 BBdfax{vé ?:aftgé% N 1GR3 TRV

adm ni st er exanpl es ari ous aspect s of the
i nvention and denonst'rlhﬁt BRI iR9e /5BEPERE IPFLERIR tATIPHP aspects of

the invention and demonstrate the unexpected, very substantial
increase in the oral absorption of paclitaxel achieved. These
examples are not intended, however, to limit the invention in
any way or tc set forth specific enhancing or target agents,
dosage ranges, testing procedures or other parameters which
must be used exclusively to practice the invent:;.on.

EXAMPLE 1

Six (6} healthy Sprague Dawley rats, all weighing
f*f'om 225-275 grams and approximately six to eight weeks old,
received a single oral dose of paclitaxel at 9 mg/kg. Blood
samples were collected from the tail vein of each rat at 0.5,

i1, 2, 3, 4 and 6 hours after the paclitaxel dose. The
individual samples were centrifuged and the serum was
separated. For each time interval, the six samples were
composited to produce a single representative sample. All

samples were assayed for unchanged paclitaxel by LC/MS with a
lower limit of quantitation of 50 pg/ml.

The results of the study are graphically illustrated
in the. lower curve of FIG. 1, which indicates that the
bicavailability of the orally-administered paclitaxel in serum
was less than 1%.
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increase in the oral absorption of paclitaxel achieved. These exanples are
not intended, however, to limt the invention in any way or to set forth
specific enhanC|ng or target agents, dosage ranges, cedures or
ot her paWdBMI& which nust be used exclusively to prgéﬂhgﬂmﬁﬁg i nvention.
EXAMPLE | Six (6) healthy Sprague Daw ey rats, all weighing from 225-275
grans and approximately six to ei ght weeks oId recei ved a single oral
dose of paclitaxel at 9 ng/kg. Blood sanples were collected fromthe tai
vein of each rat at 0.5, 1, 2, 3, 4 and 6 hours after the paclitaxel dose.
The individual sanples were cent rF¥RIE and t he serun1mas separ ated. For

each tinme interval he, 13y X S jted ngl e
qietn & z%h heam; sPEiSue stgméi d Q ancu%e

representative sa tgl'o es were assag for taer
by LC/ NB \ﬁhﬁﬁa%te’f‘o%ércsl |?ﬁ’t S§uan®s? atifonthe SEEYAY rrfiesTﬁeb‘F su‘lr’c s of
t he study Exmaple aphiweale| \trdaltedt ndtdd 5 mgllt@ oEowaalc wyed oagpoklits. AL, which

i ndi cates fbh%wé&lelat@rowahlamdﬂetry SOE%{JTE S o 2090 NELessshPaL A t axel
in serun123g es %no 19 UBS SHEET ( RULE 2b) 01/30448

PCT/ US00/ 288383 m%é%@vﬁLE althy Sprague Dawl ey rats with the
sane characteri st iBoods Sanpées userk i el kectedudiradeddiel bad li veibxafpl e 1
mereht reafe%@ﬂ“r&h écnlé]/c.bg ob. Qralh cycl QSIOQII n;,A 6f013| Oﬁﬁé hat %lrnd\M2t4h . I
anot her g dgse o cl ospor.i ora i axe :
Bl ood sa ng§swe3 Col PRT O{ftcf ’?éi ?'ﬁlemtsqﬁrat\}gf‘h of rﬁ{&fgh PRPT "8‘

1, 2, 3, Aregrmgnt gof aﬁ&elfaaaae%anﬁoﬁhe smeatipaclatt ons m%lsﬁer at | on
Aft er applsappiat eorttﬁﬁatgmnp othé helsar | fom 2adh! BEmMPL € k9 Nasda @i

conposite ogagg&e %Fglg%% the plasnma fromeach sanpl e was assayed
for unchanged pa e results of this study are graphically
results of this study are graphically

illustrated in the upper curve of FIG. 1. It may be observed
that the plasma levels of paclitaxel in this group of animals
was several times higher during the first six hours than in
the rats of Example 1 who received paclitaxel alone, that
levels at or above the ‘"target" therapeutic levels were
maintained for (8) eight hours after dosing and that
significant plasma levels were maintained thfoughout the 24-
hour period. .
EXAMPLE 3

A 71-year old man with prostate cancer for three
years agreed to receive an oral dose of paclitaxel and an
enhancer in the form of cyclosporin A. His body surface area
was 2.04 square meters and his weight was approximately 84
kilograms. After an overnight fast, he received two doses of
cyclosporin A (Sandimmune 5 mg/kg) one hour apart. Just after
the second dose, the patient drank a Cremophor/alcohol-based
solution dose of paclitaxel containing 180 mg dissolved in 120
ml of 5% dextrose in water, i.e., about 2.0 mg/kg of body
weight or about 90 mg/m* of body area. Standard
premedicatiohs, as one would use for short-term infusion of
taxanes, were not given. After drinking the solution, the
patient remarked that the taste was unpleasant. He
experienced some loose stools for a few hours. He also
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illustrated in the upper curve of FIG 1. It may be observed that the
plasma | evel s of paclitaxel in this group of animals was several tines

hi_.gher dur first six hours than in the rats of who
recei ved pgﬂ?ﬁ?gﬁé al one, that levels at or above theﬁéﬁggéﬁp&”

t herapeutic levels were maintained for (8) eight hours after dosing and
that significant plasma | evels were naintained throughout the 24 hour

period. EXAMPLE 3 A 71-year old man with prostate cancer for three years
agreed to receive an oral dose of paclitaxel and an enhancer in the form

of cycl ospordeRofced &d@cblu%ﬁﬁfl CEevHRA HMRSs2aPe:S PLY:G nﬁ fél? %—ﬂ: hi's

wei ght was Lo te Il ograns, After an overnig
recei ved two%ll'}l s)eiaseg%f éia% 8slé:or| LRRAAT U %a@?ﬁgffoﬁﬁshdﬁtﬁpart

Just after - h&'ﬁé*émvﬁo%dmh@?}a{lm chigriicad Coemsphwad abchémbidmsed
sol ution- dosmreﬁaﬂeamlel axel containing 180 ng dissolved in 120 mM of 5%
dextrose in water, b /kg of .body | ght about 90 ng/ n
of body areg St andar grge(r%%\(tﬁ?ca?lons %tﬁ?gg\ﬁﬁvﬁrggge‘?‘br:‘%’ﬁ%?‘faltserm
i nfusi on of Oﬁé%&f& thfepdministyardan of tracldtankl mpd wersokssayed Hyhe
pati ent rerm,clms/mmat Tthe baabga WBsvelNPLEASIAR! .ovide r@MRERL-RNCREWwHONE, | 0Ose

stools for ag &eV\Q howy, 0 1) TUTE _SHEET ( RUL E 26 V\D 1130448
PC1/ US001296 repor%é‘dwgﬁfr{eé%he Fﬁéj‘??e‘lvégf hBTF i ch

m ght have 8’6?1 PePat Bicrmelae teksoraahyieveds fxicon abpuhi Qnanttp- flve
hyper sensi t hoersedi datvieds. ddmpachble Cab ‘¢BGESE AMARAOLHRACIINSRE WYRMR kabl e.

Plase sanphes S lkdl il Ak IuERlaydl g‘évﬂﬁtsdo%é ”%%fgtpqxggm

adm ni strati,gn acll axe wer e assaye
(8"a

| evel resul S5OMe aﬂe s”ﬁfmpirﬁselﬁ (§°r2 abF’é‘éklw heurs ctfeiisoan 4
hours post @&&8s&hg andClégel®ncadbove: 0807 mgsespnol ar were achi eved from
about one to five hours. Levels co%%%to'thdse found in breast cancer

A 75-year old man with prostate cancer for several
years received an oral dose of paclitaxel and cyclosporin A.
His body surface area was 1.82 square meters and his weight
was approximately 72 kilograms. After an overnight fast, he
received the same regimen of cyclosporin A (Sandimmune 5
mg/kg) and oral paclitaxel (180 mg) as the patient in Example
1, which equaled about 2.5 mg/kg or about 100 mg/m* of
paclitaxel in this patient. Again, standard premedications,
as one would use for short-term infusions of taxanes, were not
given. After drinking the solution, the patient remarked that
the taste was unpleasant. He experienced some loose stools
for a few hours. He also had a modest decline in blood
pressure after dosing which may have been related to a vaso-
vagal reaction secondary to his fasting state and blood draws.
As a precaution the patient received about 100 ml of saline
intravenously. After eating lunch he felt much better and the
remainder of his clinical course was otherwise remarkable.

Plasma samples were obtained at frequent intervals
following the administration of paclitaxel and were assayed by
LC/MS/MS. The plasma level results over time are shown in
FIG. 3. The peak level was almost 0.3 micromolar and occurred
at 4  hours post dosing. Levels above 0.07 micromolar were
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patients receiving 96-hour intravenous infusions of paclitaxel (0.05

m cronol ar), were present for about 10-12 hours (Seidman et al., J, din.
Oncol . 1qiolfiAdass 1996) . EXAMPLE 4 A 75-year old man W t bepiged29é8 cancer for
several 'years received an oral dose of paclitaxel and cyclosporin A. His
body surface area was 1.82 square neters and his weight was approxi mately
72 kilograns. After an overnight fast, he received the sane regi nen of
cyclosporin A (Sandi mune 5 ng/kg) and oral paclitaxel (180 ng) as the
patient in Exanple 1, which equal ed about 2.5 ng/kg or about 100 ng/nR of
pacl i t axeladhiethls Peem ergkousgaione standaed prestisdi cat iFgRSR. adewaks woul d
use for shQydoatghiei £ UShEES furddi@ian@reae! Safkir wHMRMtsAeridiagKi Ng

the solutign, the.patient renmarked that_ the taste was unpleasant __He
exper i ence’cg1 SHE rdose stoo smflf(“grlogsfg\?v %‘glrls'.%ﬁg'alwsgeh 5S§e%d‘é%’f '

decline i rebdosod2-pP A% after dosing which may have been related to a
~vaso- vagal reactioprgecendedprdsentiss 4 agbmpgsstat efancthdl padldeawsl As a
precaution, the | r Y sal i [ e y.
After eat icr?g?c ﬂgg%{:ﬁ%ﬁfleﬁq{é%ﬁuggtggﬁ“eer&g%&q ﬁg%ergﬁrra{% er(q%’?gﬁi ggc \L’ni cal
cour se wasExstheF i se 1f etk abPe. hYmanems (Seffi%es FHeR e FFiFSai ned 238G f3kquent

i nt erval s £d1abwangnerabeaadinidtstatdionofofpapadtatek ehndntwaedesas sajed by
LC/ MS/ MB. lsga@ill biie Y&y (B £2T £n SOV dahceF WPt 3cnd Ne peak
| evel was og%ﬁbgpé%ggpéﬁﬁos alar an%l occ]fjr rﬂeggt'at 4 hours f):gst dosTng.

Level s ab®RRESERG71RYEr0Mt-ar were 21 SUBSTI TUTE SHEET (RULE 26) WO,

01/ 30448 PCT/ US00129633 achi eved fExaMPaBoSit one to ten hours. Again,

| evel s conparable fo.thgse fou LN breast cancer, patj.ents.receiving

96- hour i nt ravenous_’?‘ﬁ%%ﬁ&r?? ORQBACI ?’fnaixél ,pe\‘?\t/_elreentgse'swel%_ fd‘rnjguﬁﬁ?)%? 12-15
hours. Fl Galdigmeprésantecei@shralt @astitasebain iqapkinatdsRchthafsdn

| evel s detg nedietbenedichi BRI, N ihakavénpper (iCur.Ve pablotakd 5 atl) aaddsén

humans (Cuéé’ef7§r:?\5‘rr'f*' Cﬁ ; gbﬂo@ infusion on another. The oral and
' i.v. formulation of paclitaxel consisted of émg/ml paclitaxel,
dissoived in CREMOPHOR® EL and ethanol 1:1 w/v.  Patients
received one of 9 dose levels. (See FIG. 5.) Dose levels 1 and

2 were randomized for either oral and i.v. administration. At
all highér levels (3-9), patients received oral paclitaxel
during course 1 and i.v. paclitaxel during course 2. _

Prior to oral paclitaxel administration, patients
received oral doses of CsA. Patients received one of 10 dose
levels (FIG. 5). At dose levels 2-3, patients received an
oral solution of CsA 10 minutes before receiving oral
paclitaxel. At subsequent doses, CsA was administered in
capsules 30 minutes before paclitaxel administration. At dose
level 4, CsA was administered 10 minutes before and 2 hours
after oral paclitaxel administration.

To prevent hypersensitivity, patients were
premedicated with dexamethasone 20 mg orally, 12 and & hours
prior to i.v. and oral paclitaxel administration, clemastine 2
mg i.v. and cimetidine 300 mg i.v. 30 minutes before i.v. and
oral paclitaxel administration. Three patients at dose level
8 and all patients at dose level 9 did not receive the above
premedication prior to oral paclitaxel administration because
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follogwi ng eral adm nistration of paclitaxel and two doses of oral
cycl osporin spaced one hour apart, in. accordance with the present
invention. EXAVPLE 5 Fifty-three (53) human patients w E ' @% | e
mal i gnanci‘é@o?% ved oral paclitaxel.in combination w % T}gg %?1 one
occasion and, intravenous ('_.v.) paclitaxel at a dose of 175 ng/nR as a

3-hour infusion on another. The oral and i.v. fornmulation of paclitaxel
consi sted of 6ng/m paclitaxel, dissolved in CREMOPHOR(r) EL and et hanol
1:1 wv. . Patients received one of 9 dose levels. (See FIG 5.) Dose

| evel s 1 anflo CreMupEORANED Wt detott & tiReb10EmA SN Gati¥nt adE-dHrsld aki on. At
al | hi gher el -9 tignt ived or paclitaxel _durin ourse 1
and i.v. pa%%gjt a§°e idu%if?lgsacgﬁps aé.f%:ﬁegr' toa{(')? a|p%§§€ fét axar-s® nd

adni ni st r at VORI eRREICRE cidFeddBFRl HOEIS o8 C3pE PAt i'erns 19dvenved one

of 10 dose gi&vedertlbhG (Xyrrif®) df$ectE&VB} S1 2hdurP¥iept £J eatiaiedngn oral
solution of CsA 10 m nutes before receiving oral paclitaxel. At subsequent

doses, CsA % adnministered in capsul es 30 m nutes before paclitaxel

adm nistration. At dfselitaxed| AevedA was: adurinest cand 1@labsmat esvelref ore
and 2 hour sge@dnBmear absPRg! 14 axalliadeddi sf r aligdn. pleeBERNENY + 1iquid

hyper sensi tiyvi t"ia, %%t | 1(_?nt? %{fcr)'e r emedj cat ed ‘9_" t h"dexanet hasone qélé ny
orally, 12 SMPEYEEPREY piTio)t §SFaY: afff oreYieiSa¥PrEaReresimes SEPRtI on,

cl emasti ne 2hokyy | bioodnd sdmmldsdi nes389 nyfiuoresgénaenutpslaefzatdon. v. and
oral paclit sfinca@@hpi StEeHdneN. 1R Wadbki REISAS 3088 bEYSla B iagdaal |

patients at_dose level 9 did ﬁ&ﬁ!@v t he _above prepedi catjon . prior to
oral pacl i t%&se.l&ar %aﬁf‘gﬁpg}'i o%ﬁ%lg%ause %5’2&% “FGPESHEET-9UMELS8) wo
01130448 PCRUSHSLA9EBBCno CREMOPHORO EL was detected in plasma of patients

treated at the | owerheoaesaohnpét! thaxebnederRtEGRNtiRAUSARvANdAUEPM ti NG,
pat ient s at,fosged futled $yAMthed MREELLARN n@IANAR | LALLNLELLLTLL! MO
orally 1 hour_prior tq receiving -
infinity using the te¥rminal rate constant K. The terminal
half-life (t1/2) was calculated as 0.693/k. Other parameters
assessed were maximal concentration {Cmax}, the time to
maximal concentration (Tmax) and time spent above threshold

concentrations of 0.05uM and 0.1pM (T>0.05uM, T>0.1uM). Cmax
and Tmax were determined graphically. T> 0.05uM and T> 0.1uM
were determined using linear logarithmic interpolation. The
percentage of the administration dose recovered (U,,,) was
calculated as the amount excreted in the urine divided by the
actual administration dose multiplied by 100%. Statistical
analysis of the data was performed using the Student's t-test
and the Pearson correlation coefficient. A p value less than
0.05 was regarded as statistically significant.

The principal types of hematological toxicity after
oral administration of paclitaxel were leukocytopenia and
granulocytopenia (FIG. 6). These toxicities were short
lasting amnd often pre-existing. The non-hematological
toxicities after oral paclitaxel administration, shown in
Figs. 7A and 7B, were nausea, vomiting and arthralgia/myalgia,
and were'generally mild. Any severe toxicities were short-
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CsA. Paclitaxel levels in urine and plasnma were determ ned using a
validated a high performance |iquid chromatography (HPLC) assay. CsA

| evel s were determ ned from whol e bl ood sanpl es using nce
pol ari zaVPI3Mnunoassay. Ethanol |evel s were measur e##’ﬂ%{r?ﬁ%ﬁggsrra using a

gas chromat agraph. CREMOPHOR(r) EL levels were determ ned using validated
HPLC. The area under the concentration-tinme curve (AUC) was estinmated by
the trapezoidal rule with extrapolation to infinity using the term nal
rate constant K The termnal half-life (ti/2) was cal culated as 0.693/k.
O her par afeedr 8nd gyseemp il qadred . mebaxteli tdeac enmmenlynagmmddted ethi ne to
maxi mal cepsedFatddn obdBB¥agand ti me spent above threshold concentrations

of 0.05M and 0. 1M ([>0. 05 T>é) 1% Crr%:e gmax were determ ned _
graphically. T> 0.C! R ReFET ‘?résrm REd fFig | PHEH“FSdari t hmi ¢
i nt er pol apPBiRisHRAtige: éﬁﬁt@g%lreﬁd time FAGmi Hi stBqas escgdavioncfyamad (Uerer)
was cal cghal pehsas t heonneoimd /X adet egondynhanurddi®idayigedwhyht ga act ual

adm ni S”i‘%n‘n cho%asugyg%t tr}li‘le ;@%é’?&% S}_&t: gecag_n %Ihysi‘ﬁ of _the data

was per for e e Pear son correl ation
coef fici efie0-Iup Q/%Imhléﬁeﬂhanmeénoim%gahafarﬂ%d the 9195913550!091!11’

Siignifi cagha 198 RIJAE! baket wbes. oL Neuso)RoLs! A ekl Ly 2l ({pora'

adm ni str n-of taxel "were’i eukocytopeni a éni a
(FI G 6). réhpset ivediyciadnde Snagey él‘:ﬁmc.r tuM |veextel 13g 7aid @f.8Bnapde7eri s¥/i-ng. The

h t Ql | (] h
o el R il BB i 2o
were genePaf| yaok | FeSEAY seBeraVeXRaec] thesaK?ver%idéﬁGPFa 238 CROYE SHEET

(RULE 26) 1&@:%30144&06625&5%112%8& bhyedeandd Ungaspbaisaif thel @8hCi ti €S
commonl y associ at ed W CsA ver g not ogserved Phar mgcoki ne |c pararreters :
of oral p PPt £&| SP itting the ose did mnot result 1n a

increase in the AUC and T> 0.1 pM of paclitaxel compared to
the single dose of 15mg/kg. Large inter-patient variability
was obsexrved at all dosage levels.

Pharmacokinetic parameters of CsA are defined in
FIG. 9. Dose increment and scheduling of CsA resulted in
higher AUC values of CsA but Cmax vélues were not increased.
Dose escalation of paclitaxel did not produce significant
differences in pharmacokinetics of CsA. CREMOPHOR® EL levels
in plasma after oral administration of paclitaxel were
undetectable at all paclitaxel dose levels (< 0.01% v/v).

~ The i.v. paclitaxel pharmacokinetic data were in
agreement with previously observed results.

In summary, CREMOPHOR® EL, which can induce
hypersensitivity in patients, is not absorbed through the gut
when administered orally as a solvent agent for paclitaxel.
Additionaily, CREMOPHOR® EL may interfere with the absorption
of paclitaxel thereby 1limiting the biéavailability of this
drug. No hypersensitivity was observed in patients who did
not receive premedication prior to oral paclitaxel
administration. Therefore, paclitaxel can be administered
orally without the consequence of hypersensitivity. In
addition, the maximum effect of CsA on the enhancement of the
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adm ni stration are defined in FIG 8. Dose escalation of. oral . paclitaxel
from60nmg/ m to 120ng/ n2 in conbination with CsA 15nmg/kg resulted in
significant. increase in both AUC and T>0.1.tM of padlﬁéﬁ@%ﬂﬁ*ﬁpn AUC

val ues for WHHAME s 60my/ M and 120 ng/ n2 were 1.65+ - h and 2.55
+/- 2.2911M h, respectively and nmean T>0.1 IN were 3.7+/- 2.3h and 7.9 +/-
8. Oh, respectively. Furt her dose increase of oral paclitaxel did not
result on average in an additional significant increase in AUC or T>0.1 M
of paclitaxel. Increasing the CsA dose or splitting the dose did not
result in adxposhee t9 rexddsaxel wase obreant] aE>al0sindlofdgezc loft 8Bl of
conpared to g k&l ngl e dose of 15ng/kg Large inter-patient variability
was observed af all dosa e.levels. cokinetic raqeters of CsA are
defined in FIG 9. ﬁBF%r%‘?ﬁs gﬁ NRils) 15{)&&2% é‘?f‘?ﬁ gf Fhe

hi gher AUC \addowres ieﬁeamrbmndi:mae( WJ-@GS whergemt nightr das eade Dosethe

escal ation QinpRachihexedetdifbriQt aBoeEUCE: Sigrua‘lweaninae%i:ésaeaﬁsé am
phar macoki net | €3 of eve

)
D P ear e i, RS UL B el rpr e B AR elal
l evel s (< Oa®§tn9Fv§n ardmiting messet axel phar nacoki netic data were in
agreenent with previously observed results. In sumary, CREMOPHOR(r) EL,
whi ch can induce hypersensitivity in patients, is not absorbed through the
gut when administered orally as a solvent agent for paclitaxel.
Additionally, CREMOPHOR(r) EL may interfere with the absorption of
paclitaxel thereby limting the bioavailability of this drug. No
hypersensitivity was observed in patients who did not receive
prenedi cation prior to oral paclitaxel admnistration. Therefore,.
paclitaxel can be adm nistered orally w thout the consequence of
hypersensitivity. In addition, the maxi mumeffect of CsA on the
enhancement of the 24 SUBSTI TUTE SHEET (RULE 26) WD 0150448 PcT/ USOQ 29633
exposure to paclitaxel was observed at a single dose of CsA of

[
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15ng/ kg. As various possi bl e enbodi nents m ght be nmade of the above

i nvention and as various changes m ght be nmade in the enbodinents set
forth above, it is to be understood that all matters_herein described are
to be i Wede8ed as illustrative and not in a |imtiPRGUSMRIES o5

SUBSTI TUTE SHEET (RULE 26) WO 0150448 PCTI1JSOQ 29633 WE CLAIM 1. A

nmet hod of reducing the incidence or severity of hypersensitivity reactions
associated with parenteral administration of a taxane, conprising orally
adm nistering to a patient a formulation conprising a taxane, wherein said
fornul at ign cgawses hypersensitivity reactions when admi nistered

parenteral ly. 2. The o hadial ekalmudcibheraid spidehadane bsyesalect ed

fromthe group consisting of paclitaxel, docetaxel, taxane 2' MPM'salts,
and pol yrax phypardehyilt atiass t heseaions. ddwodipitledd efithl apardnwédeilei n said
taxane conprises a derivative, analog or prodrug of paclitaxel or

docet axeladmrniFhvapitth@f & tekantn FIWRSEELATsaral i admigiptering to
paclitaxel -2' MPM or docetaxe|:2' -MPM 5., The thod of ¢lain'l wherein said
Paane 1@ PREIHaxE UHIEELaR o MBI LA nat (RAFROE. I L AR n oa d
taxane i Seq RE@seMbni N SBibekOr MUhGdYersh £ 801 8POUN- QL E LR aDQse O O
about 250 ng/ma . 7. A nethod of selectively enhancing the bioavailability
of a pharamdaitteséd \pamntesadignt, conprising: orally co-admnistering to
a patient a bioavailability enhancing_agent and a fornulation including a

phar maceutical Iy ative Herethed ot Sleast loWbeseiwefriq neaxangcHisves
active bloqd | evel.s when adm ni stered tnarentferpaalcll%taxyf?rgggeéa%l{edl"

phar mace ASESFEG AEPPy Rt BCRPRYEE1T ©

taxane 2'MPM salts, and poiymorphs and hydrates thereof.

3. The method of claim 1 wherein said taxane
comprises a derivative, analog or prodrug of paclitaxel or
docetaxel.

4. The method of claim 3 whgrein said prodrug is
paclitaxel-2'MPM or docetaxel-2'-MPM.

5. The method of élaim'l wherein said taxane is
paclitaxel or docétaxel.

6. The method of claim 1 wherein said taxane is
present in said formulation in an amount of from about 60 to
about 250 mg/m’.

7. A method of selectively enhancing the
bioavailébility of a pharmaceutically active agent,
comprising:. orally co-administering to a patient a
bioavailability enhancing agent and a formulation including a
pharmaceutically active agent and at least one solvent that
achieves active blood levels when administered parenterally,

wherein said pharmaceutically active agent achieves

26

unsrorore sueer e 20NN RN 1




26 SUBSTI TUTE SHEET (RULE 26) | I"l~~ (v teegr e 1 1t CcL sk,
| E WD 01130448 PCT/ US00129633 therapeutic blood | evels but said sol vent
does not achieve active blood |levels. 8. The net hod of &fﬁg‘m 3¥]\herei n

sai d sol vaM@ ¥R pri ses a pol yal koxyl ated castor oil. IR et hod of

claim8 wherein said fornmulation further conprises ethanol. 10. The net hod
of claim?7 wherein said bioavailability enhancing agent is selected from
the group consisting of cyclosporins A through Z, dihydro cyclosporin A,

di hydro cycl osporin C, acetyl cyclosporin A PSC-833 and SDZ- NIM 811. 11.
The met hod eherdmunit0 bikedeilrvedisd bubi candd |sallivienty derBansgitn gadgiee
is.cyclosporin A 12. The nmethod of claim7 wherein said bioavailability
enhanci ng a@ertve $lepd| 1§vekev ni stered prior to orally adninistering said

taxane fornulation. 13. The nethod.of _.claim?7 erein.said, .biocavailability
enhanci ng agent is or%al I yfl:&éedmmﬁl&g?dergﬁ atrfef Fy\?ﬁ’?’f"?éﬁrﬁ%%t I Ng Sai d

taxane for mub@ldiRs d4polhel WBEN8e@f c4dtdl-Myy1 Wherein said bioavailability
enhanci ng agent Is ora?l y adm ni stered substantially sinultaneously with

orally adm ni steringgsai drhd aneathedf ef nulain on.whdreihheat@t Botmafatdloa m 7
wherein said bioavailability enhancing agent is orally admnistered at a
ti me from abetthesheonpttspeiabanpd- about two hours after orally

ﬁjm' nistering said t%qnergeornunle%hiogn. gg S\ I%%LI TUTE SgﬁeE;efnRUL%azl@ ~ 11
bicavailability enhancing agent is selected from the group
consisting of cyclosporins A through Z, dihydro cyclosporin A,
dihydro cyclosporin C, acetyl cyclosporin A, PSC-833 and SDz-
NIM 811.

11. The  wmethod of claim 10 wherein said
bicavailability enljxancing agent is cyclosporin A.

12. The method  of claim 7 . wherein said
biocavailability enhancing agent is ofally administered prior
to orally administering said taxané formulation.

13. The method of claim 7 wherein said
bioavailability enhancing agent is orally administered after
orally administering said taxane formulation.

14. The method of claim 7 wherein said
bioavailability enhancing agent is orally administered
substantially =simultaneously with orally administering said
taxane formulatiom.

15. <The method of ¢laim 7 wherein said
bioavailability enhancing agent is orally administered at a
time from about one hour before to about two hours after

orally administering said taxane formulation.
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1~ ~ 1 1{fll CLIlijl ~I S WD 01/30448 PCT/ US00129633 16. The het hod of
claim?7 wherein said pharnmaceutically active agent is a taxane. 17. The

net hod of S{ﬁ"l 16 wherein said taxane is selected frigrddosegsoup .
consi st i‘ﬁﬂ @acl i taxel, docetaxel, caxane 2'MPM salts, and poi ynorphs
and hydrates thereof. -18. The nmethod of claim 16 wherein said taxane
conprises a derivative, analog or prodrug of paclitaxel or docetaxel. 19,
The nethod of claim 18 wherein said prodrug is paclitaxel-2"MPM or

docet axel -2' -MPM 20. The net hogh%)% cl aim 1§ wher e'gn sai'Pd t axane is
paclitaxel -or docet el 1151, TR t hdtf of PaPm 16 wh¥PeFiiai Fatkane is

present i%hg%gcg‘%{ggﬁy QB¢ i Pe BLyAHOURL 50f o £ 4,0 about 60 to about 250
ng/m2 . 22. A conposition conprising a taxane and a pol yal koxyl at ed cast or

oi |, wherein said cOnpoEhd i MerhRl iof tdlainf QN vieriinorsliddasag@eunis .

1111111 IN 1112121212111111 R s 28 SUBSTI TUTE SHEET (RULE 26) .,
selected from the group consisting of paclitaxel, docetaxel,
taxane 2'MPM salts, and polymorphs and hydrates thereof.

18. The method of claim 16 wherein said taxane
comprises a derivative, analog or prodrug of paclitaxel or
docetaxel.

19. The method of claim 18 wherein said prodrug is
paciitaxel-Z'MPM or docetaxel-2'-MPM.

20. The method of claim 16 wherein said taxane is
paclitaxel or docetaxel.

21. The method of claim 16 wherein said taxane is
present in said formulation in an amount of from about 60 to
about 250 mg/m’.

22. A composition comprising a taxane and a

polyalkoxylated castor oil, wherein said composition is in the

form of an oral dosage unit.

—_—
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