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currently undergoing clinical investigation to determne if they can
deliver a sustained release of the drug to the solid tunor over a period

of abouw’s. It has been shown, however, that while the

m crospheres could theoretically deliver a nore prol onged dose of drug,

t he ni cr osphé&ieeltapakis afligls moldcaleeve Al 85k /BoR) %@H?qg)%ﬁgjic% et%gc to reach
t he runpr. Sore; due to the hypertensi on_induced by the interstitial tunor
fluid. motherapeutic used as an anti-tumor agent in the treatment of carcinomas of the ovary,

5 breast, Jung and in the treatment AIDS related Karposi’s sarcoma. Paclitaxel is currently
used to treat breast cancer by pre-operatively adiministering the chemotherapeutic
systemically. The pre-operation treatment reduces turnor burden prior to surgery, thus
potentially improving the post-surgery prognosis.. Although impressive success has been
achieved using this approach, the treatment requires prolenged hospitalization and is
accompanied by severe side-effects. Moreover, a significant number of cases (30%) de not
resuliin a clinically satisfactory outcome either because the tamors are not reduced or
because the side effects require that pachtaxe] dosing be discontinued.

Several pharmaceutical companies and resezrch Jaboratories have been involved in
the development of more sustained formulations of the potent chemotherapeutic agent,
pachtaxe]. Reservoir vehicles utihzing polymers containing microspheres of paclitaxe) or
gels of paclitaxel are currently undergoing clinical investigation to determine if they can
deliver a sustained release of the drug to the solid tumor over a period of about two weeks.

It has been shown, however, that while the micyospheres could theoretically deliver a
more prolonged dose of drug, the microspheres must first travel against a presswe gradient
to reach the tumor core, due to the hypertension induced by the i:aterstiﬁa} tumor fluid,

As demonstrated by An et al, Cancer Research, (1998) 58(10):21418, however.
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15 The TAXOL® camrier CREMOPHOR® EL can cause side effects, such as
anaphylaxis and severe hyper-sensitivity. (Sarosy and Reed, J Natl Med Assoc (1993)
85(6):427-31.) To reduce the side effects, current recommended treatment with TAXOL®
includes pre-medication with corticosteroids, diphenhydramine and H, antagonists.

Several alternative carriers have been proposed to address the anaphylaxis and

20 severe hyper-sensitivity caused by the CREMOPHOR® EL. For example, U.S. Patent No.
5,684,169, which is incorporated by reference, discloses unbranched cyclodextrin or
branched cyclodextrin inclusion complexes of paclitaxe] which improves the solubility of
paclitaxel in water. The complex is produced by adding an unbranched cyclodextrin or a
branched cyclodextrin to paclitaxel at a molar ratio of 1-20 times with respect to

25 paclitaxel. The cyclodextrin inclusion complex improves paclitaxel absorption in cancer
patients by improving solubility.

U.S. Patent No. 5,415,869, which is mcorporated by reference, discloses paclitaxe)
or paclitaxel tumor-active analogs solubilized using one or more negatively charged
phospholipids and one or more zwitterionic phospholipids. The phospholipid mixture

30 entraps paclitaxel or the analog in a liposome. The liposome is in the form of particles

having a size of 0.025 to 10 microns, with substantially no crystals of paclitaxe] or the



patients by inproving solubility. U S. Patent No. 5,415,869, which is
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proteins act as a slow release reservoir of paclitaxel. WO 99/13914 further discloses a
15 dosage range of paclitaxel-HS A complex containing 70-280 mg of paclitaxel per
treatment. Such formulations can be made bio-equivalent to the conventiona)
CREMOPHOR® EL containing formulations.
Other formulations for administering paclitaxel are disclosed in U.S. Patents Nos.
5,504,102 and 5,407,683, incorporated herein by reference.
20 In addition, the slow infusion of CREMOPHOR® EL solutions has been studied as
a means of avoiding or ameliorating the side effects of the CREMOPHOR® EL vehicle.
The most common dosage is 135-175 mg/m* CREMOPHOR® EL, which is administered
over a 3 hour, 6 hour, or 24 hour dosage schedule. (See U.S. Patents Nos. 5,641,803, and
5,621,001, both incorporated herein by reference.) Other dosing s¢hedules have been
25 suggested to reduce toxic side effects, including 96 hour infusion every 21 days (U.S.
Patent No. 5,496,846, incorporated herein by reference) and 60-180 minutes, repeated a
plurality of times during a 21 day period, each infusion separated by an interval of between
4 to 5 days. (U.S. Patent No. 5,696,153, which is incorporated herein by reference).

Paclitaxel Chemotherapy Reservoir

30 ] inisteri |
An alternative method of administering paclitaxel is using a chemotherapy

reservoir.
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pol ymeric ,i.npl,ants prepared by coppression nolding of biodegradable and
non- bi oﬁg‘é?%“dﬁ‘é Cfﬁ?%P Fean d?%‘é‘fﬁ%@ﬂ Relyyperiq Bnplagts pPeasert biNoompredan 530,

whi ch | ol s oP Bf et di6 Sl n%}ﬂ-lglgaeegrg&%?d poqjiyr%%}s?%%;s)ec%ve]y_
15 U.S. Patent No. 5,888,530, which is incorporated herein by reference, discloses a
method of enhancing the amount of a pharmaceutical composition delivered to a target
tissue site in a mammal, by creating a transient differential between the hydrostatic
pressure in the target site and a region near the target tissue site. An apparatus for
performing the method is provided. In one form that apparatus mcludes a pharmaceutical
20 TESErvolr, pump, and an agent reservoir and pump.

Chemotherapy reservoirs are also disclosed in U.S. Patent No. 5,470,311 which is

mcorporated herein by reference.
Initial results testing such chemotherapy reservoirs have been disappointing. ;Whi]e

a significantly lowered side effect profile has been demonstrated, there are no indications

25 of clinical improvement.
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plurality of microspheres i Incorporating the anti-tumor chemotherapeutic; and, a
15 suspending solution which surrounds the microspheres. Advantage is taken of plasma
proteins, such as HSA, to act as a slow release reservoir for anti-cancer chemotherapeutic,
such as paclitaxel.
The present invention provides a composition for administering an anti-tamor
chemotherapeutic as a chemotherapeutic reservoir to a patient having a tumor, the

20 composition comprising; a plurality of microspheres incorporating the anti-tumor
chemotherapeutic; and, a suspending solution which surrounds the microspheres. The
preferred embodiment is a plurality of microspheres made from a biodegradable polymeric
matnix. Alternatively reservoirs can be a plurality of microspheres made from a non-
biodegradable polymers.

25 The present invention provides also a method for administering an anti-tumor
chemotherapeutic to a patient having a tumor, comprising the steps of delivering the anti-
tumor chemotherapeutic as a chemotherapeutic reservoir to the tumor; and, releasing the
anti-tumor chemotherapeutic from the chemotherapeutic reservoir to an interstitial space of
the tumor in a therapeutically effective amount, wherein, the chemothcrapeutlc reservoir

30 ncludes a plurality of microspheres i mcorporatmg the anti-tumor chemotherapeutic and a

suspending solution which surrounds the microspheres.
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proteins, such as HSA, to act as a slow rel ease reservoir for antiJ-gcRvcE4
chenot heavapewiise, such as paclitaxel. The present invent h?? %r ovi des a
conposition for admnistering an anti-tunor chenot herape fSRLi1g88
chenot herapeutic reservoir to a patient having a tunor, the 20 conposition
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solubilize the anti-tumor chemotherapeutic. Most preferably the plasma protein is selected

15 from the group consisting of human serum albumin and y-immunoglobulin. As disclosed

by WO 99/13914, herein incorporated by reference, homogeneous aqueous solutions up to
at least 4.68 mM paclitaxel (4 mg/mL) can be formulated using HSA. The plasma proteins
act as a slow release reservoir of paclitaxel.

Methods for incorporating chemotherapeutics into a microspheres are disclosed in

20 U.S. Patents Nos. 5,684,169, 5,470,311, 5,580,575, 5,846,565, 5,626,862 and 5,651,986.

In one embodiment of the present invention, the anti-fumor chemotherapeutic may
be contained within the microsphere. Optionally the anti-tumor chemotherapeutic may be
attached to the microsphere. Attachment refers to attachment either inside or outside the

microsphere.

25 In the present invention the longest diameter of the microspheres is preferably less

30

than about 20 microns. The microspheres may be irregularly shaped. The microspheres
as used herein also refers to microcapsules. |

One embodiment of the present invention provides a plurality of microspheres
made from a biodegradable polymeric matrix. The biodegradable polymer may be
selected from the group consisting of polyacetic acid, polyglycolic acid and a co-polymer
of polyglycolic and polyacetic acid.
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degr adat i on éhe ntiercisploniesgnadiabbs pBjoMBREIL the anti- .tunmgr
chenot rb%f)%?&%‘t ic. fromthe mcr ospheroeg&iﬁn bgé? rfﬁggﬁ %%ﬂ'h?dﬁﬁfgg%l?]fﬂve
amount ¥Rt a1 SiEBIE,FonspuGied &b‘@@l‘tb)SQO%ddﬁ’uaidnetimrﬁniti-ﬁlmrchéx%iﬁ'&%d};%ﬁﬂg?sm Ic

i's rel edseddfin amhdr 189 es within 24 hours after the
adni ni strati on of %%él ng%dg g@%&% 800HY QVsE2 psrip@ pf tins. Woeferabletteraabl v,

bet weeﬁ“ﬁ@fcﬁhenm&dmpmhawreiééw%Ncr%'}y%ﬁ@@hfﬁh‘é@srtin%r}?mt her apeutic is

5 om 1 week to six
m .
onths. Most preferably, the anti-tumor chemotherapeutic is released in a therapeutically

effective amount over a period of time lasting from 3 weeks to 2 months

The anti-tumor chemotherapeutic of the compasition is preferably an apoptosis

; : .
nducing chemotherapeutic. Preferably, the apoptosis inducing chemotherapeutic is

paclitaxel. Alternatively, the apoptosis inducing chemotherapeutic is selected from the
group consisting of cisplatin, adramycin, butyric acid, cyclophosphamide, etoposide
amsacrine, genistein, and mitoguazone.

Preferably, the paclitaxel is at a concentration from about 0.1 to about 10 mg/ml,

Most preferably the paclitaxel is at a concentration from about 0.5 to about 5 mg/mL.

The suspending solution of the composition may also comprise the anti-tumor
chemotherapeutic. Preferably the suspending solution contains the formulation comprising
a mixture of the anti-tumor chemotherapeutic and a plasma protein in an amowunt effective
to solubilize the anti-tumor chemotherapeutic described for the plurality of microspheres

above. Most preferably the plasma protein is selected from the group consisting of
o

buman serum albumin and y-immunoglobulin.

In another embodiment, the plurality of microspheres and the suspending solution

both contain paclitaxel. In this embodiment the paclitaxel in both the plurality of

.
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rel eased fromthe nmicrospheres within 24 hours after the adni ni st (gtNoenoey
the m Y@8pheres to the patient. Alternatively reservoirs can be a
plurality of mcrospheres nade from a non- bi odegradabl e PSIHEREI6SFhe
non- bi odegr adabl e pol yner is optionally ethylene-vinyl 10 acetate

copol ymer. The m crospheres made from a bi odegradabl e pol yner or a

non- bi odegr adabl e polynmers may be constructed so that by slow diffusion

the ant PRTORRbCreSHafon Her sppetion & absut T@leamee28 M tﬁ?@f%?a%?}'%h&?&é]}{axel in
effectig&hq}réreoupt }&/ef a period of time. Preferabl’e the antli- tunor
chenot her apeut M E 1% O BlIgsRiteress énddn P sobdionfis tit areoncastrimeh 674680 19eek to

six 15 Mh@.abwltﬂ%gjn@r ably, the anti-tunor chenotherapeutic is
rel eased in a therapeutically effective anobunt over a period of tine

| asting fronimBonsgeiferied etk Bst: a rf kg baGhernt her apeutjc of the
gorrposi tionjs ng?gf erably an apopt%gs}?s%g }I F%%Wé’%ﬁ&ﬁtew&ﬁg E{ JSgoresent

r ef er 2B Plurdita pbpti orobpheres Mo prefeeitht SRR B0 Y taticht 9D3L b’f Lipxel .
Al ter naﬁaic1 I ¥p t he aﬁpopgos{ S i nduci ng chenot herapeutic 1s selected from
the 20 gr 0%5 ¢S RETSERY 1RGP O P vERId o4 miaTosplire s nMiostprbfetsity, beaeédh, about 80 %

cycl ophespharggds, ide,. ansacripne, .gepistein, and mtoguazone.
Preferably, tﬁﬁéﬁ?’?@@‘%ﬁ & B Ebﬁ’éé’r‘.‘%ﬁﬁmﬁﬁmmﬁh@@m 0.1 to about
10 mg/ mL.  Nosh aieeiaeivabnbobhgemagk ishéghinl - centration from about
0.5 to about 5 ng/ni. Theosuspendi I’?gﬁ?séol?} i%gﬁltng Ct(c\"r%le31 %oaniiﬁ‘(ggri”f?’?ﬁ‘f%?}' al so
conpr i SECNARCEREVLG uRbe sc2ond aativtiner elpendtherapdiit R ie babnal e ;,E,%p&;‘gdl ng

gol utiog tains.the for tion conprising a mxture of the anti-tunor
chenot h’éﬂrugﬁ‘rel”u@uefc“"gheaa%e Pastid BRI HIHCIaE Chgmotheraptfticisi select ddafrom

sol ubi lthez@olyh @omtinot ELiGREMP ap I c described.for the plurality of
i crosphere_sIb1 above.’ %st "or ef e}rsggi{tl?} %%&méicé&i’ﬁ ot r’fyF‘tQPg%ﬁﬁé’@ﬂ%F,from
t he gré@@oﬁdﬁgmtm,@nhtﬁmmﬂ&ﬁaﬁ@g@b&gﬁn n and y-immunogl obulin. 30 In

anot hefq eirbodinment,, the plurality of m crospheres and t he suspendi ng
sol uti © ; : H-duwior GhampHieraremtiodi ment the paclitaxel in

both the pl ghalida¥nQhvénddR 9/ gr%%gsdz:s Qs NePodd fc7>19 gd%inggénlésgnle{n]ii]:?uﬁfor

15 chemotherapeutic to a patient having a tumor using the composition of the present

mvention. The method of administration comprises the steps of delivering the anti-tumor
chemotherapeutic as a chemotherapeutic reservoir to the tumor; and, releasing the anti-
tumor chemotherapeutic from the chemotherapeutic reservoir to an interstitial space of the

tumor in a therapeutically effective amount, wherein, the chemotherapeutic reservoir

20 includes a plurality of microspheres incorporating the anti-tumor chemotherapeutic and a

suspending solition which surrounds the plurality of microspheres.
In one embodiment the delivering step includes the step of positioning
chemotherapeutic reservoir within the tumor. The delivering step may include the step of

mtratumorally injecting the chemotherapeutic reservoir within the tumor. Alternatively

25 the delivering step includes the step of positioning chemotherapeutic reservoir adjacent to
the tumor.

In one embodiment of the present invention composition is injected adjacent to the
tumor or intra-tumorally using a syringe. Alternatively a syringe pump may be used to
iject the composition. The flow rate and pressure of the syringe pump will depend upon

30

the tumor to be treated. The flow rate of the syringe pump may vary from about 0.0167
mL/min to about 0.5 m¥/min. The preferred flow rate will deliver the paclitaxel
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m crospheres and in the solution is about 70 to about 280 ng. Prefgnabipng
t he paclwoaxebsern both the plurality of m crospheress and in the solution
is at a concentration of about 135 ng/n2 to about 175 ng/FfH/UiNY18688
preferred enbodi nent about 10 % to about 90 % of the paclitaxel is. present
5inthe plurality of mcrospheres. Mre preferably about 60 %to about 90
% of thg ?Clit_axel is present in the plurality of m crospheres. Mst
prefera ?Tﬁ‘ Prnjeareapoiian 80%06f the tabautolGfe WheTe: deliOeBACLISERNRNY oS Present
in the pwﬁﬂ ilt¥ OCI‘? tgi%‘gos[loheres. In an alternative enbodi nent; the

i 5t QYSEHF 106 AtaP

suspending SO ns a second anti-tunor chenotherapeutic- The

second anti - tMBRE ef r IG 1s optionally an apoptosis 10 inducing
chenot her apeut i c. eTEQ%eggt @E?ésﬁ%isﬁ%f:tﬂg’c ‘ngﬁﬁtf%%?%ﬂ 1plqagingdhe antedtraor f r om

t he gr otEmwhsiséititg ot ha@hichBxelfmel i Qe SN | i.n tyric acid,

%cl ophgsgham’ de, etoposi gie, gﬁrgrisacrit\%,%ggén?@t%ﬂ%?%?ﬁ%tﬁhtogéﬂézone. A
thod PiSFesmefistjepplgeanelercs tiumticuGhe nhémethenutlic FIRNALL HESBshd AVt | On

al so prgwcg@’% {igarl aigE hod for adm nistering an anti-tunor 15

chenot her Speut PP ec&i&? FEREDh £ PrderEed tehepsingstapgincisdecmigomighipa. of t he

pr esent abou Y@M bPihe ahil€ inistration conprises the steps of

delivering the anti a;ll;gﬁmol?g%} Eﬁégnn%p%rgg g%gﬁ?@%%plgr%%%%@%lﬁ@[ﬁﬁ within

r eser voi4 haues filowingdelivandf theblﬁsﬁﬁétlﬂ&aﬁé\ﬁi@r@&érvm}me tﬁll}l%p%ger apeuti c

fromthe ch rmtg_gr eutic reservoir to an interstitial space " the tunor

in a tH&F [?Z’&X’i |rg§a%ﬂ$ sepi@udasoaiensinghetmeien abotel Sab @BBLIET BAGULL C

peser vojyki. i Jplurkali f .m crospheres incorporating the
anti-t adrrrlgrtg@ﬁg%g%lﬂgtﬁgf)%ﬁﬁl%Erg‘ﬁ‘&}’%pﬁgi‘}%é’ﬁﬂ?lﬁ@”@?ﬂr@ﬁ wEhinvd ledurs follosdingls t he
pl ur al idelival ofi theebpheiiRsapelfic RRE~EINOHI BRIt he delivering step includes

the step of 9‘{msi tionin chenot herapeutic reservoir within the tunor. The
del i vering SHégmaKelY.rib¢ taservolre cat bpa pluralitytoraiivriRpmrkymali 85k 0 t he
chenot %%Q%p&tﬁ%l% reservgi r, Wt hlign the tunor. Alternatively, 25 the
del i veri ngostap ih@ Ues81qdneradetlp pelvmsssihe veri-higdetradailb ephpeuts
r eser v @iptiollyaiBylend-Qinyi Bl @Bk y]lngr one enbodi nent of the present
i nvention conposition i's inject ec] adj'acent to the tunor or

nt r a- t umor al hymigpspheeessyaderfoan aAibdderatablad forSHioHAgS M‘ﬂgm he used
to injmeg,t the co i The fl ow rate and pressure o? t yringe punp

sition. flo ;
will dEBERS COpsRucef 14 e pwdiffygion themnsidunfiieht inothergteatiofs felt@sayr i nge

puMp  Maya Wfapebiti MyARRLVO 2 Q46 over a period of time. Preferable the anti-tumor

chemotherapeutic is released over a period of time lasting from 1 week to six months.

Most preferably, the anti-tumor chemotherapeutic is released in a therapeutically effective

20 amount over a period of time lasting from 3 weeks to 2 months.

25

30

In one embodiment, the releasing step ncludes the step of diffusion of the anti-
tumor chemotherapeutic to tumor cells as a soluble formulation. Optionally, the soluble
formulation comprises a mixture of the anti-tamor chemotherapeutic and a plasma protein
in an amount effective to solubilize the anti-tumor chemotherapeutic. Preferably, the
plasma protein is selected from the group consisting of human serum albumin and v-
immunoglobulin. These plasma protemns facilitate defusion of the anti-tumor
chemotherapeutic.

While not being bound by theory, it is proposed that admnistering a soluble form
of an anti-tumor chemotherapeutic, such as a paclitaxel/plasma protein complex, increases
drug efficacy by promoting paclitaxel diffusion. Increased diffusion promotes apoptosis

tumor cell death not only in the immediate zone of the mjection but also at sites further



m./mn to about 0.5 nmL/nmin. The preferred flowrate will deliver thgNOV 2004
pacl it axa 087686 01/ 76c67 O B NOV 2004 PCT/US01/11688 forﬂ@#ﬁgéﬁ 6%§
greater than 90% of the tunor volune while delivering essentli IU
paclitaxel outside the tunor. in one enbodinment, the releasing step

i ncludes the step of releasing the anti-tunor chenotherapeutic fromthe
plurality of mcrospheres wherein degradation of the 5 biodegradable

pol ymerntethedsmer whereatht padlitam hehigr@aiedr apeutic fromthe m crospheres in
a therapeutically effective amount. A preferred rel easing step includes
rel easi ng uplkofingienendadwmifgetol theanrnd tlvpembbdimentserfahe ptesentf r om t he

plurali: f m crospher W t hi 4 hqurs follow ng delivery of the
chenot h’é’%%%%‘e"&‘i’ﬁf be QFQ/@P’ “Pgelispi’é?dﬁt[%%‘.e Ngrwleshelavier Hisi fpllovins exareniss ng
step ingkt i t % aof the..10

Nt |- i g BF LD SR L B URS v sreP Ui 24
fours fssbpouf thg inekekiovery of the chenot herapeutic reservoir to the tunor.
Alternatively, the reservoirs can be a plurality of mcrospheres nmade from
a biodegradabl e or a non-bi odegradabl e pol ynmer. The non-bi odegradabl e
polymer is optionally ethylene-vinyl acetate copolyner. 15 The

m cr ospheres made from a bi odegradabl e or a non-bi odegradabl e pol yners

may be constructed so that by slow diffusion the anti-tunor

chenot herapeutic is released in a therapeutically effective anmount over a
period of .tinme. Preferable the anti-tunor chenotherapeutic is released
over a period of time lasting froml| week to six nonths. Most preferably,
the anti-tunor chenotherapeutic is released in a therapeutically effective
20 amount over a period of tine lasting from3 weeks to 2 nonths. In one
enbodi ment, the releasing step includes the step of diffusion of the anti-
tunor chenot herapeutic to tunor cells as a soluble formnul ation.

Optionally, the soluble formulation conprises a mxture of the anti-tunor
chenot herapeutic and a plasnma protein in an anount effective to
solubilize the anti-tunor chenotherapeutic- Preferably, the 25 plasma
protein is selected fromthe group consisting of human serum al bum n and

y_



i mmunogl obulin. These plasma proteins facilitate defusion of the

ant i - t un®io oiclasgvot her apeutic. Wil e not being bound by theory, it U'BSNUV 2004
proposed that adnministering a soluble form of an anti-tun®rriysgiiniess
chenot herapeutic, such as a paclitaxel/plasm protein conplex, increases
30 drug efficacy by pronoting paclitaxel diffusion. Increased diffusion
pronot es_apoptosis tunor cell death not only in the i medi ate zone of the
i nj ecti dBXAMPIFS0 at sites further 9 0 8 NOV 2004 WO 01/ 76567

PCT/ USO?Jé 11688 into the tunor where the paclitaxel has migrated. The
functio vant age of these and ot her enbodi nents of the present

i nventi 39 \yuv b

f ol | owi O

under stood fromt he exarrpl es below. The

n:ore ftul | f
duat A iid P e, i t resent
i nvent i Qhym&ut, tﬂQ Lhe full 5 scope O HoDhdes wh?hio WO

01/ 76567 0 8 NOV fu PET £ YL ﬁBhnEWBﬁEV)E‘mlN{.ﬂeM,\{Q

Bval uatL_ﬁMfect of Pacl i taxel /HSA to Di sperse M crospheres within
a Tunor in irge Hunman Breast Tunor Xenograft (Cell line MCF7) in Nude M ce
5 Study Obj eétf purpoFhef thersneies ef cd 8 by c e extent of

t he di sgﬁ%@gl .of 1l uorescent |y Iatghll%r m c;gggp 3%%9% ﬁq(ﬂfg’é'q%f'%b’ed
into a sofd PHieseh qBPF%\M%gﬂ}éﬁtedrIIIIIfDIaaﬂOhdmiuﬁOi foPRvaho afafiil tlﬁfé‘é érhgf

rel ati veacti@axeMBISA $ fluorescently | abeled m crosp eres
observe en no rniti 2 niasphéres @@t isl tU
b d wh A 20t ﬁal a‘% i ?fsﬁ’aftffi*{%%rﬂvmlashb ledaniniasphéres @t is10 St udy

G oups: ObFﬁe’f«‘é‘v\dIEEnfol1Mﬁja$Hb@)’ofgfaeffﬁﬁeﬁﬁggllssgéig iste :CI]O mce per group. The
frice are e

Study Groups:

There are five study groups consisting of 10 mice per group. The mice are
allocated to the following 5 groups:



allocated to the following 5 groups: |i 08 NOV 2004 5 10 WD 0]/ 76688 NGVp

' ' ' d pressure) (at
lwol IV V Paclitaxel /HSA Injection (at elevate
lglijgi\:/):[ edwgr()]eﬂggﬂlfr?e) 10 + 1 10 15 20 PCT/ US01/ 11688 M cr ospRETASOMurdser of

Mce wth Fluorescent Dye + 1 10 + 1 10 (at elevated pressure) + (at
el evat ed

’_GroupNumber Paclitaxel/HSA Microspheres | Number of Mice |

Injection with Fluorescent
Dye
I - + 10
I L -+ 10
1 - + 10
(at elevated
pressure)
5 v + + 10
(at elevated pressure)
v + + 10
(at elevated pressure) (at elevated
- pressure)

10 Study Desion:

Immunodeficient nude (athymic mice) of approxmnately 5 weeks of age are injected
subcutaneously with a cell suspension containing approximately 107 cells/0.1 ml of human
mammary tumor cell line MCF7. The mice are examined routinely for the appearance of
tumors. On Day 28 following tumor cell implantation, all tumors are measured as

15 described below, and the measurement are recorded for each mouse as the “pre-treatment
baseline fumor volume”, Tumor measurement are performed using calipers, to measure
the tumor in two dimensions, at approxmmately 90° to each other, at the longest and widest
points. The tumor volume will be calculated according to the formula, (W?x 1}/ 2, where~
W is the tumor measurement at the widest point, and L is the tumor dimension at the

20 longest point.

12



pressure) 10 Study Design: |Imunodeficient nude (athym c mce) of 0 8 NOV 2004
appr oxi metedly’eé56weeks of age are injected subcutaneously %]tr{{]s cel |
suspensi on contai ni ng approximately 10" cells/0.1 m of Hu y
tunmor cell line MCF7. The mce are exam ned routinely for the appearance
of tunors. On Day 28 following tunor cell inplantation, all tunors are
measured as described below, and the neasurenent are recorded for each

nouse as the Tpersure sdetmeriomdmeaeity 0ftht wBer WHMBR so T eciPASUr enent are
performed using calipers, to neasure the tunmor in two di nmensions, at

appr oxi ndEEhappeutip disperrabbgieren groupheen terpeytared dnly gést witheimbs. The
t unor va| i b - cal cul d_accordi.ng to the formula, (W x L) / 2,
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PICT/ Ugl()ll 3166881‘3% p&?\%%?g?:{?‘? \}ig%}cigr%%{r{e@? gg%‘% O{Sﬁ%ﬁﬁ?wgﬂeﬁ mes, So

that ef fesptainieg flobresexnh dyapelyt whild Grper Babcedai MEIRIANOMRS: Gfcthi sompar ed,
only m ?a i/jvl tglr/% Tor vol umes within the rg};?_e_of_ 5-8 grams are all ocat ed
to the std{E* ’éﬁs oligivedyyithin 24 dipursiyea seeerd misatioPldsexrt @icwppherescei ve a
reser void,niztl:£6 b Lper ] spheres 5 containing.fluorescent dye
only, mﬁiOFéméE%HB&?f&E‘élég?ev‘éf@r? lie??lgf aF%ﬁ‘aﬁoﬁg‘nleﬁfl%8?8}?’%@"3‘05}3}1”35
Pacl i t axehiaiitdy flhoeb@nedybilli lﬁht%i@]ihﬁgcﬂ at tgééfra@e | ?%qﬂe.i(@ga%@tﬂ\p{%cgneianert

ou

m crospheres containing fluorescent dye. receive a reservoir

i nj ect i oMbBklopdiag injpstmoeiftestitycl/ B At dalinerag af tlaated panturdy Sl ed Within
liver t alevated, pressure. Goup Nreceive an _initial |oading

llqﬁj ecti 2% h%?“%’a?c? ?fa&%ﬁw?%‘ N IrepEdospherss sonteinp flueregeant dyeldebwered

W thi n 30redf1aR Qs SurBYG LS 8L Pdiel) i ol t m g ospher cont ai ni ng

f1 uor escer_let%édyg del'iveredl & at ‘r‘)églﬁﬁgitﬂag@ég’g‘ar"g.g&t?f“o%’fr‘g%?w@t@m an initial

| oadi ng dehyezed aorievaf ek ssize; dblldeAl wilshiveicats B a etRatSRRES S8 Heft

foll owed wWithin 24 hours;gy a second injection of inert ™ m crospheres

cont ai nHF PR ISTSOEERING JOFSPN; dy e delatered aelavattdppesssiree Withintanhdss hour s

afier infusion of the microspheres in each group, the mice sacrificed and the tumors

15 removed. Tumor tissues be fixed immediately and sectioned into 100 pm slices. The
distribution area of fluorescent label in each slice are quantified using a macroimaging
system, including a fluorescence stereo microscope equipped with a sensitive CCD

camera. The distribution volume is calculated from the distribution area quantified in each

shice.

20

Studv Parameters:

For each mouse within a study group, the distribution volume of the fluorescent
dye within the microspheres injected are measured. The mean distribution volume for all
mice within the group are determined and the values obtained for the two groups

25 (microspheres alone versus microspheres following initial paclitaxe/HS A injection) are

compared.
Results:

The results of the distribution volume of the five groups are (expected results):
30

I3



after infusion of the mcrospheres in each group, the mce sacrifi¢@ﬂ’zm9
t he tunm;@m],fﬁgprmved. Tunor tissues be fixed i mediately and seé]t e
into 100 mslices. The distribution area of fluorescent PabiSti/hiesaich
slice are quantified using a macroi magi ng system including a

fl uorescence stereo m croscope equipped wwth a sensitive CCD canera. The
distribution volune is calculated fromthe distribution area quantified in
each s : V.. P Bl $. For each nouse within a study
group, Eﬁﬁlﬁl@%ﬁj?’lﬁﬁ}@%géflﬁﬁg, fluorescent dye within the

m crospheres Jnjectled are mdfsured._The mean distribution volume for al

m ce within thhe grdup are déferm ned and the val ues obtained for the two
groups { (m ciopspherdes al onepgersus m ¢rospheres following initial

pacl i takel7THgA Tnjgction)ape  conpared. Results: The results of the
distrib Liunxyu=Uﬁ* of —the—{ive—groups are (expected results): 13 WO
011765675 -Goup ndnber Di st 89hut i on_vbl ume (%9 110 35 25 1v45 V80 0 8 NOV
2004 PCT/US01/ 11688 Conclusions: Pre-injecting a soluble paclitaxel into

t he turre,ronglﬁgi%leg: apoptosi s affording nore

—_— .

Pre-mjecting a soluble paclitaxel into the tumor causes apoptosis affording more
10 efficient subsequent distribution of microspheres. Elevated pressure helps provide
improved distribution in all cases. Elevated pressure for the pre-dose spreads the pre-dose
to a larger portion of the tumor volume allowing the subsequent injection of the
microspheres to spread . Elevated pressure for this injection too, results in a si gnificant
improvement in microspbere spread and has the potential of significantly improving the

15 results of tumor shrinkage.

14



10 efficient subsequent distribution of mcrospheres. El evated pressure
hel ps prgyiydess,mproved distribution in all cases. Elevated pr es§ MY 2004
the pre- dose spreads the pre-dose to a larger portion of pcheydoyRisg Vol une
al 'owi ng the subsequent injection of the microspheres to spread ..

El evated pressure for this injection too, results in a significant

i nprovenent in mcrosphere spread and has the potential of significantly
improving the 15 results of tunor shrinkage. 14 WO 01/ 76567 0 8 NOV 2004
PCT/ US01/ 11688 Exanple 2 In Vivo Evaluation of the Anti-Tunor Effect of an
| nt r at uxaat lbm ection of Paclitaxel mcrospheres sus ended in

Pacl i taer/HSA in Human Breast Tunor Cell 5 Iine MCF7) Xenografts in Nude
M ce St ghuiatien oT ltikee uhppmoi?fl«:f&‘é?:?o?&h' ¥erh furhBrAT5853i0L g anti - tunor
ef fect of mcrospheres cont ai ni ng pacr dina

sol _=.‘m;..ir Grysierpicuspanded, o mm, Hﬂw%a@{ﬁ%ﬁid# @éﬂl

(sTaxol ) jin@ w th ). .@gai nst a human | nmammary tunor xenograft
(cell n%@ﬁ@%ﬁgﬂfm‘ ﬁenoor mce. The potential of an

i nt r at uBarda Objdcgtd on of the paclitaxel mcrosphere - Paclitaxel/HSA

sol ution Co%natl on to reduce the xenograft tunor size are conpared to
the standar d Thelpmpisherf dpeitidyisag astess thaXAli-rurhd %@i{cﬂ Y There are
five stud oups,.contai ning 6-10 m ce per ‘group %f%lcrgsgﬂ"gresal | ocat ed
to the 8 I%\%W@c%tag?ldﬁlﬂﬁ arpssusperied &n 2Bolution of Paclitaxel/HSA (a novel

proprietary compound of paclitaxel (Taxol) complexed with albumin) against a human

0 . ..
] mammary tumor xenograft (cell line MCF7) in immunodeficient mice. The potential of

an intratumoral injection of the paclitaxel microsphere - Paclitaxel/HSA solution

combination to reduce the xenograft tumor size are compared to the standard

chemotherapeutic agent, Taxol.

15 Study Groups:

There are five study groups containing 6-10 mice per group. The mice are

allocated to the following 5 groups:

15
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are perfff med ($eabtasel missesmheres h@asmbent Hdntramomorar t o di nEnsions, at
approxijmately 90 é% ﬁa(ﬁh other, at the |longest and w dest points. The
tunor Mol ume afl 8B at ed accof ding to tK¥afedvateda, (W2 x L) / 2, wherg
Wis the tunor | peasudiengol at the w dest p%ir&tsmeand L ifs the tunor
di mensifon at the |ongest point.
mfusion)
Vv Paclitaxel/HSA followed | 0.2 ml/gm® | Intra-tumoral 1
by paclitaxel (via elevated
microspheres suspended | 0.2 ml/gm® | pressure i
mn paclitaxel/HSA mnfusion}

a -
Pper gram tumor weight at 60 mg paclitaxel/ml

10

15

20

25

Study Desion:

Nude (athymic mice) (~5 weeks of age) are injected subcutaneously with a cell

® per gram tumor weight at 1mg paclitaxei/m]

suspension containing approximately 107 cells/0.1 ml of human mammary tumor cell line

MCF7. The mice are examined routinely for the appearance of tumors. On Day 28

following tumor cell implantation, al] tumors are measured as described below, and the

measurement recorded for each mouse as the pre-treatment baseline tumor volume., Tumor

measurements are performed using calipers, to measure the tumor in two dimensions, at

approximately 90" to each other, at the longest and widest points. The tumor volume are

calculated according to the formula, (W2x L) /2, where W is the tumor measurement at

the widest point, and L is the tumor dimension at the longest point.

All mice with tumor volumes within the range of 5-8 grams are allocated to study

groups. Allocation to treatment groups are carried out based on the volume of the

mdividual tumors, with each study group receiving an approximately equal representation
of all tumor volumes. At study baseline, Day “0” of the Treatment Phase, all mice that are

scheduled to receive two injections receive the first injection according to their study group
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All mce with tunor volunes within the range of 5-8 grans are all p§aY @it o
st udy %%Eﬁw@d | ocation to treatnment groups are carried out based on the
vol une of the individual tunors, with each study group r @&C&u&ong«s
approxi mately equal representation of all tunor volunmes. At study
baseline, Day "0" of the Treatnent Phase, all mce that are scheduled to
receive two injections receive the first injection according to their

study 9rQypnifnk : 01/ 76567 PCT/USO1/ 11688 assignment.
Appr oxi mat &l y 1:[]6/8 ﬂyi-stmh"r?ag%?r%?%%f’%etezﬁ"}“%’ﬁ@ﬁtt PHHROTE e Fesasicd @s described

descr i batovgladene aﬂdniehl?ec\épdéanﬁﬁmﬁe%‘?ﬁélﬁig?ﬂ%{Fg@ﬁ%@%&'@’ﬁg%@gﬁgﬁwﬁgf .

measurenment, within 24 hours of the fi

second ithg Brst imectaag trediivg teoeivtie setondynBERMD2RSE N RME <Ald t#@h single
injection. Post-treatment tunor volunes are assessed at 48 %’ oufr;s, 7
days, 145UBENLLEdhe sigalsdnieslionWest tiehlendnt tmar valmecir: aBsesddieatnigce ar e

sacrifi [S Ak €DV and i.ghed, The final weights for each
treat ma(r]\?ts gré? 2[‘}%}’ %’i?g &agg\i%fl é&éﬁgﬁﬁq@&%% 13! imeetionn dihevmice Bressastifistded

for theaidthetthig@atd®Rmioved o8 Pre; d : ach nouse within a
study group, the post-treat rrgﬁ‘ﬂc&%?%&%ﬁ& é&jfa’g?a@e chhRauRgre

i nj ect i 8YFragedandrnumprredindhafindBrsightsbtafnedlfr andndlirdaysnoblaw ng t he
initial injection, are measured and recorded. The relative Yunbr vol une
(post-treatnment tunor vol une/pre-treatnent baseline tunor volune) are

recor deghgly PGtk pPoint, and the nean relative tunmor volunme for each
- .

time point, To ce within a study group, is 15 determ ned.

18ddi t i onal | yFof eddhanbug veieah iafs'tlfag?gﬁg thd %%It,ttgg@,{nﬂge;ﬁ ?_Iu;l Wvdihe. %ﬁ-‘gp%%fgfg $ \r/ o

each study, group are averaged and conpar nal wei'g
for thet"®ro-Njsclan deat hoys.omd.at 18 he@s1/ eI \H A s N1 Mvi28QHe initial

PCT/ USOR LABRE. Resddkit

volume/pre-treatment baseline tumor volume) are recorded at each time point, and the

d‘and recorded. The relative tumor volume (post-treatment tumor

mean relative tumor volume for each time point, for all mice within a study group, is

15 determined. Additionally, following sacrifice, the final wei ghts for the tumors for each

study group are averaged and compared to the final weights observed for the “no-

treatment” group.



The results of relative tunor volume (100 x post-treatnent tumor U8NOV 2004
vol ure/ pY@01/t65&@mt ment basel i ne tumor vol une) (expected rep@}/bg?],ﬂggy
collected in the following table: 5 10 15 20 G oup% vol une% vol une

vol unme% vol unme 48 hour7 daysl4 days21 days 1105125150175 11105125150150
M7070100130 1V75503020 V50201010 Concl usions: Infusion of paclitaxel

m cr ospheres suspended in a soluble paclitaxel intratunorally at el evated
pressure all ows spread of the mcrospheres to a | arge portion of the tunor
vol une. Q&textended rel ease of the chenotherapeutic to a | arge percentage
of the t—crrrm— vol une, affords a significant turmr shrinkage. Pre-treatnent

with a sol ub I ut 2 sbeforethelnfusmn
of the nicr olslgﬁgl%gﬁg %frﬁgtge%gt}’?%ﬁgfefm % EH’ SRSV URMERSFoved

ef fi cacyreatmentbaslind mwomﬁey(@.ﬁ%@d re8.18) %Me@&@‘}n W&%I]b@ﬁg @bfged is:

A conmposition for local admnistration of anti-tunor chenotlerapéutic
tso a patient havi ng a tunor, the corrp05|t| on conprising: a plurality of

m crosp1'|1?r§!§—|—rrc31t l.I ) Heast—oepe-anti—tup <henpt herapeutic; and
a suspendi ng Yol s{?ﬁ‘b]“&te I ea’sﬂ’o’é‘ﬁ@ ap&pvebime i hduci ng
chenot her apeuti c ccg;g*rmlned 7B FRa g 2 “f{d fs @ P Qfﬁgyﬁr otgin effective in

i ncreasji n the ous sotubt | of—tne “ont &f £2¥3dusin
chenot het gp;—ilu“ e qﬁ” tlrb% 125 150 © 173 9
123 150 150
11 70 70 100 130
10 v 75 5 n S
[ A% 50 20 0 5

Conclusions:

15 Infusion of paclitaxel microspheres suspended in a soluble pachtaxel intratumorally

at elevated pressure allows spread of the microspheres to a large portion of the tumor
volume. The extended release of the chemotherapeutic to a large percentage of the tumor
volume, affords a significapnt tumor shrinkage. Pre-treatment with a soluble complex of
pacliaxel about 24 hours before the infusion of the microsphere — soluble paclitaxel

20 combination gives an improved efficacy in terms of tumor shrinkage.
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suspendi ng solution. 2. The conposition of claim1l, wherein the @hﬁﬁﬂp
protein is selected fromthe group consisting of human serum al ,7004
y-i mmunogl obul i n, and conbi nations thereof. 3. The conposition of claim
1, wherein the | ongest dianeter of the microspheres is |less than about 20
m crons. 4. The conposition of claim11, wherein the mcrospheres are

m crocapsul es. 5. The conposition of claim1, wherein the anti-tunor

chenot herapeutic is contained wthin the mcrosphere. 6. The conposition
of claim1l, wherein the anti-tunor chenotherapeutic is attached to the

m cr ospiaeis Jlainddieisconposi tion of claim 1, wherein the m crospheres
conprise at | east one biodegradable polyner. 8. The conposition of claim
7, wherein the biodegradabl e polyner is selected fromthe group
consi st1.g of BabaiRi fof IRE! dhmiRkYBh L e LardficfloAOleBpGRERO IR O
pol ygl ycolic and polylactic acid. 9. The conposition of ¢l al 1, wherein

t he ni cr osphermg adempr, itlsecomposition biopiegngadabl e pol yner. 10. The
conposition of claiim erei n the non-hi odegradabl e.pol yner is an

et hyl ene vinyl éﬁﬂWEB@(ggﬂgi F§‘%?ﬁxWﬁE%@ggﬁgépfP@ﬁgﬁ?%bIain11, wher ei n
degradation(ggmbm@mggﬂ&pgﬂheres rel eases the anti-tunor chenot herapeutic
in a therapeutically effective anount. 19 0 8 NOV 2004 12. The conposition
of claim1l, whergufpanginggolboncoBEisingmt leagcongppprtosisritduci®Benot her apeut i c
is rel eased 1.Cr re it hi 0 24 hour ter

adm ni strat ic‘éa%r%é%% %mrﬁcgg-gogp ﬁ@sﬂaﬁuﬁteg%aé{%se%%m%ﬁ gfﬁ%{elg%glrrposi tion of
claim 11, whedreashgbahyeqroad@libility of theabepibsiZ2mdUeinf chérbotAsrapeutit Wimihe

chenot herapeutic is rel eased fromthe m crospheres wthin about 24 hours
after admi niSStREAEN8ACHHORhe ni crospheres to the patient. 14. The

conposi i on 9 ehbsMidrof MIRT EivbhelddthR Mdsima YrREinGH IR LU AR e dr6ugf S

r el eased

consisting of human serum atbumin, y-immunoglobulin, and combinations thereof.

3. The composition of claim 1, wherein the longest diameter of the microspheres is less
than about 20 microns.

4. The composition of claim 1, wherein the microspheres are microcapsules.

5. The composition of claim 1, wherein the anti-tumor chemotherapeutic is contained
within the microsphere.

0. The composition of claim 1, wherein the anti-tumor chemotherapeutic is attached to
the microsphere.

7. The composition of claim 1, wherein the microspheres comprise at least one
biodegradable polymer.

8. The composition of claim 7, wherein the biodegradable polymer is selected from the
group consisting of polylactic acid, polyglycolic acid and a co-polymer of
polyglycolic and polylactic acid.

9. The composition of claim 1, wherein the microspheres comprise a non-
biodegradable polymer.

10.  The composition of claim 9, wherein the non-biodegradable polymer is an ethylene
vinyl acetate copolymer.

11. The composition of claim 1, wherein degradation of the microspheres releases the

anti-tumor chemotherapeutic in a therapeutically effective amount.

19



fromthe mcrosphere by diffusion. 15. The conposition of claim X4§ N0V 2004
wherein the anti-tunor chenotherapeutic is released in a therapeutically
ef fective anmount over a period of tine fromabout | week to about six
nonths after admnistration to the patient. 16. The conposition of claim
14, wherein the anti-tunor chenotherapeutic is released in a
therapeutically effective ambunt over a period of tinme from about 3 weeks
to about 2 nonths after administration to the patient. 17. The
conposition of claim]1, wherein the anti-tunor chenotherapeutic conprises
at | east onEhapvprasdios of aigira il hgvhareinup e rlgye 68 Peof thgantFhen@onposi ti on of
claim17, wh | .S ¢l i 1eraneut b £, 1S el ected
fromthe gr oﬁ%mgghnegbg? ?‘%g%‘? %glﬁ éﬁjgﬁ'g[y? hﬁggl%r?’?%?nyél hn, %’HE %érzp%ur%%f,
cycl ophosphasdmieistreti@padhelmicrasphaes toxe pgésat.st ei n, and m t oguazone. 19.
The con])gsi tion of claim.17, wherein the m crospheres conprise paclitaxel.
e

20, The'tonpb® FRPSBOnOf Elaim 18, Whinein Bptivepmabqyady fe abouf 23 & gftthganti-
concent r ati ofinfof ORen@RR&thpeuBic I feRa@BTm HE ¥ oGtherd WithiN Sb RRIB AL on of

claim 20, wherein the paclitaxel is at a concentration fromabout 0.5 to
about 5 ny/ nafter adminyieation phbsimicrosphstesdd thiemaBentwher ei n t he suspendi ng

solutiop, co i litaxel. ;23.,. The . .co sitign of, claim22,. wherein the
t ot al pg4(il i ﬁ@e@%&gﬁ §e 0?8%{)"6%?1‘?@58'11?%%@3{“% epgtlgﬁ%ﬁff’{p%§dél .6324. The
conposi ti on démehamior@pherstbeagiuzidnhe paclitaxel in both the m crospheres

and in the solution js at a concentration of about 135 ng/nR2 to about 175

my/ me. 20 0 BINAIPYsBion A1 olsim Thevhestip s antigumer chematherarzutiahsaelernd about 10
Jo10aout S0kl Ll RERLTAIARS oS RRSEIRNE o8
pacl i taxel isx monterafler adnadisiratiantte the matiespher es. 27. The conposition of
iClngio Tpgfﬂa t ed reﬁéo?rwagﬁ%% nglﬁ%oé:]tgsw Q:?éf}l thgeoan(t){?tg%o} de oztaljcelrzii;;[egt)l(g !s r!el%ased in
a therapeutically effective amount over a period of time from about 3 weeks to about
2 months after administration to the patient.
17. The composition of claim 1, wherein the anti-tumor chemotherapeutic comprises at
least one apoptosis inducing chemotherapeutic.
18.  The composition of claim 17, wherein the apoptosis inducing chemotherapeutic is
selected from the group consisting of cisplatin, adriamycin, butyric acid,
cyclophosphamide, etoposide, amsacrine, genistein, and mitoguazone.
15. The composition of claim 17, wherein the microspheres comprise paclitaxe].
20, The composition of claim 19, wherein the paclitaxel is at a concentration from about
0.1 to about 10 mg/mL.
21. The composition of claim 20, wherein the paclitaxel is at a concentration from about
0.5 to about 5 mg/mL.
22.  The composition of claim 1, wherein the suspending solution contains paclitaxel.
23. The composition of claim 22, wherein the total paclitaxel in the composition is about
70 to about 280 mg.

24, The composition of claim 22, wherein the paclitaxel in both the microspheres and in

the solution is at a concentration of about 135 mg/m? to about 175 mg/m?.
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28. The conposition of claim?22, wherein the suspending sol ution ngmﬁv%ﬁﬁ
an anti- tunor chenot herapeutic selected fromthe group consisting
paclitaxel, cisplatin, adrianycin, butyric acid, cyclophosphani de,

et oposi de, ansacrine, genistein, and mtoguazone. 29. The use of (1) a
plurality of mcrospheres incorporating at |east one anti-tunor

chenot herapeutic and (2) a suspending solution conprising at |east one
apopt osi s- i nduci ng chenot herapeutic conbined with an amount of a plasma
protein effective in increasing the aqueous solubility of the

apopt os#3- i ndicsamposionst klemagauviesein about A8 %s tosghendithly of shapachtaxeliin t he
manuf act ure i ocal adm nistration of an anti-tunor
chenDtherape@%@%ogﬁgdﬁ?ﬁﬁﬁ%#%g%?éﬁhe use of claim 29, wherein the plasna
prot ei n2é.s sEheaingsbsition i tlain @f oMierein b 6D BYto dbutBMBrOf3ie pazliabeus n,

y-i mmunogl obul i n, and conbj natjons thereof. 31. The use of claim 29,
wherein the ﬁ*@?Bgﬁﬁngg”EGHﬁP$§@iat | east one bi odegradabl e pol yner. 32.
The usespf Chal dmsititR ef Elafin bBSRAA 566,7480L & MBLVIPY, drtnSloElads from
the group consisting of polylactic acid, polyglycolic acid and a

co- pol yner ofhcppbratgdyin did micensghergol yl actic acid. 33. The use of claim 29,

wher ei n,$ he i crospheres .c I se a.nan-bi odegr adabl e olyner. 34. The
use of %*ainf%%?"ﬂﬁ@ﬁ@?ﬁffﬁgpégﬁy Reiel ﬁﬂﬂﬁﬁgggﬁgfyﬂ%?mﬁ@“%fgfﬂyrene-vinyI
acetat e COPOuHER therditherdfe@ititl S8e@éd Fb@thR @8up ¥heTsBhdof HRIIAREI cibpBm,

chenot herapeutic is released fromthe mcrospheres in a therapeutically

ef fective an¥lildmypi hfiii¢ scidyeyelepfrospkamion etfposile amsperings pinesteis. andl 0 8 NOV
2004 36. Th%n#§§385m§lai”‘35’ wherei n about 50 % of the anti-tunor
chenot herapeutit I'S released fromthe mcrospheres w thin about 24 hours
af ter a#2lim ni Blie akiod O )afplidabty afedirogiherds iicorforain anieast odé antHaenerse of claim
35, wherein %Pout 15 to abogt 25 % of the, anti-tunor ,

chemotherapeutic and (2) a suspending solution comprising at least one apoptosis-

inducing chemotherapeutic combined with an amount of a plasma protein effective

in increasing the aqueous solubility of the apoptosis-inducing chemotherapeutic in

the suspending solution, in the manufacture of a medicament for local administration

of an anti-tumor chemotherapeutic to a tumor.

30.  The use of claim 29, wherein the plasma protein is selected from the group consisting

of human serum albumin, y-immunoglobulin, and combinations thereof.

31, The use of claim 29, wherein the microspheres comprise at least one biodegradable
polymer.
32, The use of claim 31, wherein the biodegradable polymer is selected from the group

consisting of polylactic acid, polyglycolic acid and a co-polymer of polyglycolic and

polylactic acid.

33. The use of claim 29, wherein the microspheres comprise a non-biodegradable
polymer.
34.  The use of claim 33, wherein the non-biodegradable polymer is a ethylene-vinyl

acetate copolymer.
35, The use of claim 29, wherein the anti-tumor chemotherapeutic is released from the
microspheres in a therapeutically effective amount primarily by degradation of the

microspheres.
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chenot herapeutic is rel eased fromthe mcrospheres wthin about 24 hours
after admnistration of the medicanent to the tunor. 38. The useﬂng{]qlzgmm
29, wherein the anti-tunor chenotherapeutic is released fromthe

m crospheres primarily by diffusion. 39. The use of claim 38, wherein the
anti-tunor chenot herapeutic is continuously released fromthe

m crospheres in a therapeutically effective anount for a tinme period

| asti ng from between about one week to about six nonths. 40. The use of
claim 38, wherein the anti-tunor chenot herapeutic is continuously

r el easetb. f r obhetuse oftleino3p hvereesn ipua 56 Bieofape utti-oatdrehefibetapagicasount for a

time period ] astin rom between .gbout t e wegks to .about t nont hs.
41. The use rg{(c asc,eflfﬁoﬁ? %,mlﬁﬁél?@feﬁ ‘”f’ﬁb\n u%‘fb@%&‘ﬂ?ﬁﬁgtaéifm?ﬁ"?tf‘i’@ %\{@r ospher es
are | ess thapediahaut todBe fAingdrons. 42. The use of claim 29, wherein the

m crospheres_are m crocapsul es. 43. The use of claim 29, wherein the

ni cr ospher esTeonppf daimmid, vdgsain afpait 4D Epabent 25 % af dhecantigtustoenot her apeut i c.
44. The use j " i LS| i enotherapeutic
is selected * ng%gtaﬁkelﬁgr'%ﬁ%&égdng?%&ﬁ enlgqu%g‘?rgsgwgﬁﬁ%%o@%4&§%Sc%dr%,r butyric
aci d, cycl oplespkeaatiodef theahapasieteto theB@ciri ne, geni stein, and m toguazone.

45. The use of clajm 43 erein the mcrospheres conprise paclitaxel. 46.
The use*®of c—ﬁ'ﬁi‘ﬁ’?ﬁ ‘Epa%%?’g}}?rec"h eﬁaﬁﬁ‘i‘rf’%%g‘lemio@e‘é‘ﬁ’e‘&'cc‘éﬁ‘ﬂ%%‘?‘i’ gpmghe f rom

about 0.1 tQnicARPMresBintB by difisiohhe use of claim 45, wherein the
paclitaxel is at a concentra{(i on fromabout 0.5 to about 5 ng/nL. 48. The

use of ¥ ai mizdse phedpigi 18. hgredn e enditirgorstbempihorapedint iaicostinuacsly t axel . 49.
The 22! SR MORLEVBAAS GBS 26l Tkl OB " S
wher ei n t he fefibé@lasp@cirorm dealech abdintohe ok 1 bbesPhgbaGsand in the solution
's at a40(':0nCT9hrétursg E)% c(:)lertlimOI];S, %v%%yéin t]}-'l?(?:Santi- énl\l/([)zr c;[hgm%tt?xgg[petil't?cﬁs rgg:ﬁtlr;%busly
released from the microspheres in a therapeutically effective amount for a time
period lasting from between about three weeks to about two months.
41.  The use of claim 29, wherein the longest diameter of the microspheres are less than
about 20 microns.
42, The use of claim 29, wherein the microspheres are microcapsules.
43, The use of claim 29, wherein the microspheres comprise at least one apoptosis
inducing chemotherapeutic.
44.  The use of claim 43, wherein the apoptesis inducing chemotherapeutic is selected
from the group consisting of cisplatin, adriamycin, butyric acid, cyclophosphamide,
etoposide, amsacrine, genistein, and mitoguazone.
45. The use of claim 43, wherein the microspheres comprise paclitaxel.

46.  The use of claim 45, wherein the paclitaxel is at a concentration from about 0.1 to

about 10 mg/mL.

47, The use of claim 45, wherein the paclitaxel is at a concentration from about 0.5 to
about 5 mg/mL.
48.  The use of claim 29, wherein the suspending solution contains paclitaxel.

49.  The use of claim 48, wherein the total paclitaxel in the composition is about 70 to

about 280 mg.
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51. The use of claim?29, wherein the conposition contains paclitaxel,
about 10 % o0 about 90 % of which is incorporated in the m crosplieg R 2082.
The use of claim5 1, wherein about 60 %to about 90 % of the paclitaxel
is incorporated in the mcrospheres. 53. The use of claim5 1, wherein
about 80 %to about 90 % of the paclitaxel is incorporated in the

m crospheres. 54. The use of claim?29, wherein the suspendi ng sol ution
conprises an anti-tunmor chenotherapeutic selected fromthe group
consisting of paclitaxel, cisplatin, adrianycin, butyric acid,

cycl ophgsphamdge 0?51996’38 Q@herﬁﬁ%ﬁ!a%‘ach%@@l‘ Jﬁtbﬁﬂﬂhe ﬁfﬂ&}osﬁﬁ'elte‘é’gh@%QH@ 9.
The use of claim 29, wherein the |ocal adm n| stration |ncI udes the step of

posi tioni ng SOﬂM@Ilnemmmramm bf #bouhEs Stragfor to B®ut TReEmgae'. of ¢l ai m 29,

et 1 LR QAL SR P Bl L

wher ei n the daedo %cﬂﬂvmugiirsaﬁdoqum@@inuﬂ@mdrb@héﬂeep of positioni ng “the
medi cament adé acent to the tunor. 58. The use of claim?29, wherein the

medi can®ht | Ehedesk ol eleisel S{.nvkereinebeus §8 %% i abhut W) %vefthepalieaeis e, 59. The
use of clai %gcg'por%ﬂﬂlrirﬂh% n&l@Fvﬁ}ke S/ prot ein is human serum al bum n. 60.
clarm

The corrp05|t| on"o eréin the plasma protein is human serum
al bum n353.23 The use of claim 51, wherein about 80 % to about 90 % of the paclitaxel is

incorporated in the microspheres.

54.  The use of claim 29, wherein the suspending solution comprises an anti-tumor
chemotherapeutic selected from the group consisting of paclitaxel, cisplatin,
adriamycin, butyric acid, cyclophosphamide, etoposide, amsacrine, genistein, and
mitoguazone.

55.  The use of claim 29, wherein the local administration includes the step of positioning
the medicament within the tumor.

56.  The use of claim 29, wherein the local administration includes the step of
intratumorally injecting the medicament within the tumor.

57.  The use of claim 29, wherein the local administration includes the step of positioning
the medicament adjacent to the tumor.

58. The use of claim 29, wherein the medicament is delivered into the tumor with
elevated pressure.

59.  The use of claim 29, wherein the plasma protein is human serum albumin.

60.  The composition of claim 1, wherein the plasma protein is human serum albumin.
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