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the conposition. In sone enbodi nents, the conposition
conprises rapanycin. In sone enbodi nents, the
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rapanycin or derivative thereof in nanoparticle form
In sone enbodi nents, the carrier protein is al bumn,
such as human serum al bum n. I n sone enbodi nents, the
average di anmeter of the nanoparticles in the
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the nanoparticle conpositions are sterile filterable.
In sonme enbodi nents, the weight ratio of the carrier
protein to the rapanycin or deyivative thereof in the
nanoparticles is |less than abdut 18:1. In sone

enbodi nents, the weight ratio of the carrier protein
to the raparTycm or derlvatlve thereof in the

. e . o " I AN oA




sonme enbodi nents, the cancer is nultiple nyel oma,
renal cell carcinoma, prostate cancer, |ung cancer,

woredoanrey brain cancer (e.g., glioblastonm), PUHUSZENS/003223
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cancer, or breast cancer. In sone enbodi nents, the
cancer is a carcinoma (i.e., other than a carcinomm).
In sonme enbodi nents, the cancer is not col on cancer
(i.e., other than colon cancer). In sone enbodi nments,
the cancer is not breast cancer (i.e., other than
breast cancer). In sone enbodi nents, the cancer is not

ovari an canceBRIEPDESCRIRTION OFTHE'BRAWINGS . | n
nme_enbodi nents, one or nore synptons of the cancer

So - .
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conbi nation therapy for treating cancer. The invention
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In sonme enbodi nents, the other therapeutic agent
conprises a hornone therapeutig agent. In sone

enbodi nents, the cancer is early stage cancer,

non- met astatic cancer, primary cancer, advanced

cancer, locally advanced cancer, netastatic cancer,




basal AKT activity, increases AKT phosphoryl ation,
i ncreases PD-kinase activity, increases the |length of

wa@edsmaeon of AKT (e.g., activation induced bRCT/US2008/003223

10

15

20

25

30

exogenous | G~-1), inhibits serinephosphoryl ation of
IRS-1, inhibits IRS-1 degradation, inhibits or alters
CXCR4 subcel lul ar localization, inhibits VEGF
secretion, decreases expression of cyclin D2,

BB AR Mg B et g gars o b

C alamledcdtiringPacillitferitaien spray Ain €& SsiswegPbake and bagging are
i ncreases_cell cycle arrest, increases cleavage of
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[0059] As used herein, the term "sequenti al
adm ni stration" neans that the first therapy and

w@emen2eherapy in a conbination therapy are PCT/US2008/003223
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adm nistered with a tinme separation of nore than about

15 m nutes, such as nore than about any of 20, 30, 40,

50, 60, or nore mnutes. Either the first therapy or

the second therapy nay be adninistered first. The
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[0061] The term "antim crobial agent"” used herein
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rrundeblraable @mm:b coatarhimatio a sandéor mrfadwh;taﬁﬁada ieyg ablack
nupber of s known in the art, such as one or

ofliEAB, %‘I’” MgHna6s r%"?ﬁ%kﬁ%’l‘%%ﬁk‘ﬁ bogom (D'asma eXpOSGd)
adumegs of e biEbn bleckoRlate e Rathfy fogBRERg, Th entir

| bottdmi surfdcer eftheceletteodenpliate, obradnly el @rtmrmoéthmlanttom surface
about 10-f ncrease in mcr rovvth over

87t bePoisRefaSreidiag o Caldiinr e SUiEeh SiSaioadplates may be
PesfuRsIshetPBAe ¥F nhdratirRe§ONnt am nation (e.g., exposure

to 10-103 colony formng units at a terrperature in the

r ERS]of The eieptweaﬂ?te ol therelectoodg assgmblydrt be somposed,

%%”&JS Off)%l\fcg %7 I&ék?r?gﬂﬁ-c(%ét’pfsm%qrgb%; silicon carbide.

i mnerew@étmc%iplbye fsefyplcang irctlal téncehn hab¥ a didRfetér of 200 mm,
"Su as used herein Incl udes but is not limted

t 80 rwma@a@&ﬂ@ﬂars@s foaega@@Iearngleqﬁr@dpsrdatman Bave any
agg; 56| Ttl\ﬁ@khé@ss s?Jrcp'B%df’ré CIduR B dé E1 e oute tn?bll'ﬁ? backing
sugars for conpositions escrlbe et |nc ude

eplt@lcan bmmmpo‘sed focegampld, of gtastdte bmltmﬂneum The backing
trehalose used herein

Blﬁéof&iﬁ@ igally gircylas @ndsi %fﬁf? é@.ﬁresm Yo é'n%@heaﬁ [apd size of
C{H@éﬂebﬁb dla?temﬁﬁ'ﬁet elRclBHE B! %mb%arﬁ ?ncrlﬂie an outer electrode,
PO ot he

bi ol ogi ca W se un esir
naueh aalanmatebengnewr@unding the nmera;ommsntacshMarbéad

c ,tion . adm ered to a patient wthout c
SAPRERR AR 2Rt dnther e nierdpBY. shElas o PtérSagking o,
interacting in a deleterious manner with any of the

ot her conponents of the conposition in which it is
cont ai ned. Pharmaceutically acceptable carriers or
exci pi ents have preferably net. the required standards
of toxicologi cal and manufactdring testing and/or are

i ncluded on the Inactive Ingredient Cuide prepared by
the U S. Food and EXug adn1n|strat|on [0064] As used

Y o . - e



angi oi mmunobl astic T-cell |ynphoma (Al LD),
angi ocentric | ynphoma, intestinal T-cell |ynphoma

W@ 200§/11222% - ent eropat hy associ ated), adult T-ceCT/US2008/003223
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| ynphora/ | eukenmi a (ATL), anaplastic |arge cell

| ynphoma (ALCL) (e.g., CD30+, T- and null-cell types),
anapl astic large-cell |ynphoma, and Hodgkin's |ike).
[0072] In some enbodi nents the | ynphoid neopl asm

uﬁ%ghw{ﬁ%@%ﬂé@% E\%‘?@g k*rﬁeiiﬁutddésﬁgiggg élngg?gﬁanc%r cleaning
ndxuel Ilmermdnm@sileSshdweméad @Iéaitaﬂre ty, | yn”phocyt e

d i 0 and/ or |ynphocyte-rjch. [00 In so
eﬁ@é&l’ d ed siliconcelgelsods awemeh%?ﬁae& eéq»h fatezﬁrpa@nd etch

| it VIFTH Vdﬁ? dfifia Vl'aij#@ F?'gbe?g ﬁ&?r% fithe ﬁcﬂﬁsfdurmg which

fectl e anount

cmaolosfreqmnoglcpmverss ngeddogeaetatelths pdasma) arenin using the
carrier

ra cjn or ader| ative. thereof an

F&fghde(%%em g% e feciprsketenmasiomange results from

I
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admmelisaelcongammatlhe of tiuk snlldmtabu(fece; of the électojie@ssemblies,

ff t of
© bl o WhidRre % piadt of T fieltelle R PRRgcaRYa buri n.
WieoZ7]n ShFéoﬁ%ce's%f'&%%ﬁrodé‘a%bl@éﬁ’@% BBHotished to

the | eukem a i s chronicl eukeni a. | es of chronic
| semene blacksiligen andwotheramatsal cpntﬁnnlea ion therefrom.c Metallic

Y ahithahd 4SO b el s

| el ccadueth bRy withdlitaliscolseng thd SiliesVs8rfheakBymaping with
Exanpl es of acute | eukem a include, but are not

| @R Q%Ctselutmw@lq:fy resusesdbe irsk|of Gleamage toreleptrode @ssembly

' Yy

TSI EBUIL ACEEo YRR Ui F R et
puoifgehity gae bemestaredto agteptablmlievelstbyccleanihg the electrode
eryt hrrngbeukem a). [0074] In sone enbodi nents, there
afes P¥ed nethods of treating cancer with

it a
¢ 0001 DREECERTICN S PeriR Lol 2300 ERERING SNE Lam Exclane
pHRTe)l may €ogtain esilicomsh)owenheadaeredtrbelecaesseenbh% Gontaining gas

t ROl &S BlsglisaBR TR wRde B S RSt AV o h 8. which i

' ﬂﬂ:‘o\r‘ Sréddd REréid By %fér@hbé‘gaﬂ Qlefch'%dle'3af§§'slél-ncbkl'§‘\‘or(aia Bisma?

human) an effectlve armount of a conposi tion conpr|3|ng
naeﬁxﬁmcphﬂrebercwhprens|pr@c@srrmo‘afrqsemlmmrastmmnam such as

PR IR AR B crrlof sl My bR, a Pliafo RFRYAT B oo o

Mged shie baﬁtﬂ«lm@iﬁﬁf; dWﬁerlnbeﬂ(Hn életrb@é stiéh a8 silicon showerhead
ext ranmedul | ar asmacytoma, a solitary nyel oma, and

nglaectiode Imtbeéwﬁn of 8 csrlen@r@ﬁmf i ynifaren thigkeess and an
p%ga%g@rﬂéh?gant ﬁ%&egeyr@egsr | de ﬁod?tgk%léégﬁ%g-rhe

_ceha_rseqsmenlcqnsint allbws d\tﬂdenmntaxmv??ﬁtm s0ppo nﬁémb?r and the
ndi vi du e.g., a human) an effective anount of a
%%Q%?E}Brﬁ:%&i?&ﬂ%aé‘? ?@{niﬁﬁzmﬁla‘?’fﬁﬂs&” 2o Agesyit of temperature
r 6?é1mg%ﬂh€relécﬁjﬁé 3%%%8% hﬁ{eeQIfasﬁi?ﬁeﬁc fomit’ éaq{ include an

protein ( erein cancer
nﬁletqtr;!ﬂaélyra}'ei/@mhermally onedmtiy@dillae angd the mﬁomeas can be a
Pr.OVi ne er in an jndividual
DR G ER e PRV FonbicE s hfitus AEEh teMpEtabittmERy Sxamee,
efﬁeiélbsttﬁnéﬂ@@ﬁﬂlngfméteﬁanﬁfé%'ddn%hé@émédrﬁ pBFmer and aluminum
nanoparticles conprising a fapanycin and an’al bumi n,
wherein the cancer is nmultiple nyel oma. Exanpl es of

mul tiple nyel oma include, but are not limted to, 19G
multiple nmyeloma, IgA nultiple nyeloma, 1gD nultiple

nmyel oma, I gE nultiple nyeloma, and nonsecretory

mul tiple nyelona In sonme enbodlnents the nultlple



may be refractory to hornone therapy. In sone
enbodi nents, the prostate cancer may be substantially

w0 efosacesy to hornone therapy. I n sone enbodi PENUS2008/003223
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the individual may be a human who has a gene, genetic
mut ati on, or pol ynorphi sm associated with prostate
cancer (e.g. , RNASEL/HPCl, ELAC2/HPC2, SR-A/ MSRI ,
CHEK2, BRCA2, PONI, OGd, MC- I, TLR4, and/or PTEN) or

ool wpuler e oy & 3153 A e aBEARDABA e
pmdd@mmﬁmdﬁ tiné eloctraderasseaiity, rwlmnh aﬁay ﬂdmag@uab bondlng
adm ni sterl ng to the individual (e.

nan)

efnﬁ%t@f'abé %%‘Gﬁﬂ syrfage &b i uped @%@Qs@ﬁi&raiﬁaﬁ@bly is preferably

? |fh°t| S E@RRGIGtigRg Fapanycin or a derivative

a carrier protein (e.g., albumn), wherein
t meozsa]ncélddltmriauy,gam elentrodel assearhly mmocbmpnsé antdutee
ar rovi ded nmet hods of treating.cance
ST g7 Roier SureR g ARG Slestigeang aptionally

elsbpardtys tiRERHdM B? At PBPaRIddAE nfaQETFPéI' St H@o? er electrode
nanoparticles conprising a rapamycin and um n,
V\merebar tshesefulfoe ext%\dllrlmtyecdac@ode to praness larger wafers, such

nts, .t he ganc. ncer non- smal |
caR R Buarbrdy TRESHEg Susiie o B FlaBIqRRE RBiber may
bktbrrﬂ)"rl%e@ﬂai SUFARAan® a BeelRf Blier e@Ge! BRfilar(t8-the inner
| ar ge-cell neuroendocrine carci noma, conbi ned

| elefiragisl, theeutes @ieritadenmenzheriis preferably arovided with a backing

C ENFBENT o HIP BORR g et ERmerlss, SRR Ry g fidiier rino to
PRgcH JHEeduteR @dRRicOnBAiBRr (BaPbe ck@dtomier b@anebl arme backing
br onchi ol oal veol ar carci noma, nonmnmuci nou

Eru”(‘ﬁrﬁb%Of m%d@aehg'@ictfegs aneloT AL elesBade angmber may have
' 'Fﬁi:ﬁ}rﬁfn? Jﬂ%? f&r‘%huﬁﬂﬁ ﬁ%%)hgl deglgrlfb‘ﬁ%ﬁecd BRIha'bidtessing

nocarC|nona
widdl- Bdth ¢he irriextedectfaienbnd daterae ctrodemeber areysreferably

(col | oj d), adenqgcar ci noma, nu0|nous cyst adenocar ci nonsg,
siCBFﬂPcr'SPF’ng SHE@ﬁ&&éﬁ"% HiRg siconni @Mdehto puniMIze electrode
a%@@@ﬁ\% LEL T W@‘k?ﬂ%l; blé%trbﬁ@ éHfB‘é’i?nagPBQ compnsed of
squarmu car cl nonma , papt | ary ar cell’,

saeiumbet d)f sesg1ﬂe|btss(algal six.segmegdsref eimglel Crystdlline sitieon,

g'g%ggggy %E‘}a’?’ﬁﬁgf[&f{}%y%wa%&qﬁgf B3RS befhg bonded
((&4l, ¥adtoheMbrideds o a bHckfthr‘héEﬂ)éV' tﬁﬂmfer(é’djébéﬁlt segments

met astasis). In some embodi ments, ng cancer is a
c ity Henannuilae mfamlratwn maypbe 9w9rlamggoqu @aper joints between

BB ST, S 0

mMpeasY]i dsnmh%léamdmg@émbliés SSERiredie Rt i 8ich, toblRedeteriorate
l ung cancer is a carcinoma W th pleonorphic,

s aftebadargediupbes af Rbhauss are renssing the electreds assrimblies, in
WEEH AR e f@ﬂﬂé%n Pf B@Ek%ﬂlclo?\ B AU iR éan form on
rcl nonmm, car Ccl nosarco
plasmmexpd»skedssmnw) surfacs ama msbud)fltmsarfatda@emmro-

[l | Il
1:3}%'@6@5 SRy A RIS [SeROSIIST Gdhe SHEBPS Hjingeiasma processing
FbFaQE')‘n%t %Gﬁd(bl%gﬁié’ Sro%bﬁglﬁg%onﬁﬁ%uif?e’&eé B?'the f?rmatlon

| ung cancer. In sonme e i ments e I ndi
nat/bb@k@ﬂmmncl\m@ Higls niiragemeand)ave okygeniaad iGn poocentratlons

p uspected or, shown .o be 35S |ate
PR DT 8 st AR B MR B IR RRIES " Feoro-
Pﬁ@%ke&@ﬁ‘%ceﬁé?ﬂms% be BRGRE scHRIf fHérBRAOUEGFBRM® about
1- AD, EPHX, MWPI, MWP2, MWP3, MW12, |LI b, RAS,

and/ or AKT) or has one or nore extra copies of a gene
associated with |ung cancer. [70082] In sone

enbodi ments, there are provided methods of treating
cancer in an individual by admnistering to the

|nd| vi dual (e.g. a human) an effectlve armount of

e . e o .



i ndi vidual by adm nistering to the individual (e.g., a
human) an effective anobunt of a conposition conprising

wmaepanes cl es conprising rapanycin or a deri veeT/U82008/003223
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thereof and a carrier protein (e.g., albumn), wherein
the cancer is characterized by TS and/or TSC2 | oss.

I n some enbodi nents, the cancer characterized by TSC
and/or TSC2 is tuberous scl erosi s or pul nonary

| ERIShSTVONT RSl BisrlEB s bBuAETS o BAMATE egry bl

| rmlncvzmduahabgn adrthelmamam;{pbsecﬂ Iserfaoel iof acilidon( €legtrode (or
n effective ampunt of a conposition conprisin
néWEB ailieQN RartLisrhslieypd do ospuhge Afesy it o Rapicpatigyeus polymer
t
{ REPRSHORBh e o bicRiBUE dhring dlasey (HEk Ming UPEFAidhs
sc{ﬁ&31ahb@dmmlmbatlgmdnm palyomer d@basm«:'aarform@rhheﬁﬁﬁna -exposed

cBarRone, MERHETAENRYSof BB YRRE dirctfods fusige a main

C%‘?@rﬁﬁ i?@fbr'é?@hlﬁgciﬁélbl n@FHHt |a<1to${é %Enﬁ@oﬁcﬂfct?r substrate,

i ndi VI ect I ve anount
coupbsist mhnomonpeu(mawlg:\mbdmjmmc mh@tenablmper sThg polymer

r 1%)&%%&3 Fyé)'ga'ﬁ‘/ T L}ﬁ?ﬁt%\f@/e %ﬁé%ﬁf i @%@émq ions that
crs@reaﬁ’verw ;ir@@bd@)thél uRdEMiRY tsatfaes frdrﬁ e¥HIRg ST MBSYIE-like

the PTEN nutation is a 1oSs of PTEN funct| on.. |In sone
efd@daatians are foraed aﬁ@'&ﬁ"&fﬁ’&pﬁéﬁ%th%@rﬁypr@fmﬂﬂla”y on the

”We%‘cile°ﬁpé $hé e!b‘ip &g ﬁi@@%@%@@@r}ﬁ%ﬁh%@%@s&?& Black

e@@dh@ﬁbégaﬁd‘r&dﬂﬁﬁ@mnﬁ in bfdfﬁig@ﬁ’dp for eutckbiies gbdtrates.
rraa% al so be used to treat a cancer which is not a

ednenrbiform. anisotsepiectehing o4 thesmigrormaskegd surfage fegion(s)
f

erf@élﬂ ﬁqgé fﬁéﬁ%ﬂ(ﬁb{‘&% 9 sﬂ(:fl; ncéﬁg\gﬂﬁleﬂﬁ%\’drdr‘égt e Bhfres on
cahme sudaree rrheselieaterdsmdanrrpm\ﬂa,nthgbt fretnheflectirig from the
treat.pent provi d rein al so be us otreat a
C oAEq ety of ik SHcansubate. Which capSantusetagians  have a
t BpadkeA Ikt albe ¢ “I'ﬁ@tr@%ﬂ %%%@e%ﬂ@?%r&%s@lf%p@&d and
used to treat a cancer I's not a [ynphoma.” I'n
soab typibally have g, Iengﬁh arfe‘tdmmout 10 mea @Bty tovableat 50,000
her ei used, to treat a capcer, whi.ch i s not
oS Lt i 4Bd i EmERRtainteh can vy i Be high 28 shgut 1
ﬁali‘?%%r' éi)éfnsgrebf@ NEHde4ts tﬁcéll&ﬁv@%‘%&h%f'fﬂﬁﬁ abBUEHD nm to

g al so be used'to treat” a cancer which is not breast
ca @ét5@|lm@> , Other than breast cancer). In sone

y o soggébﬂ 2’?%@%%2%?603@ %,eﬁiéheg@ %@gygﬁa& silicon

oywdy B récveted byrpolighingd CRrior tarpblishing, €54 sleetrodBcRisembly
(i.e., other than ovarian cancer, brain_cancer, and/or

prRt Be ere-glaaned toreoyye fRrgigMateEalse t Sushs Ps-Cleaning may
Lﬁﬁﬁad;% | L?ﬁ%l‘ﬂ)% gn%%tlng @hﬂ: V%Iggs Hﬁ?g ﬁ@agtf‘eaa{m f small flakes
poﬁdr;dmé (bay. egenmyecaby expandingdiquid Ceetd atmsphetiapressure

R0 B BB el T SO i
pir@‘été@ﬁ%oﬁﬁéﬁt% f%sb@t Hl%%ﬂ m&m%tcd?ﬁﬁﬁﬁarﬁg |€¥% than one

advanced stage ods of treatnent
pNyQiaidn siee en rﬁhaaybs@aﬁes tmart vaparizet vig snblmadion| tiftingIthe

PRt hR s Bache TuE e taRitanss A e Q- gas then

Ctmﬁ&my areYpasettArdRINS ke ©fsubh @ata Righ ém@wéhd?t#)almculate air

herein may be used to treat cancer in rem ssion

some of the enbodi nents of any of the nethods of
treatnment provided herein, the cancer has reoccurred
after remission. In some enbodi nents of any of the
nmet hods of treatnent provided herein, the cancer is
progressi ve cancer. Amy of the nethods of treatnent

N a g



[0105] The chenot herapeutic agent may be present in a
nanoparticle conposition. For exanple, in sone

wersdinzent s, there is provided a nethod of trRel/UszP08/003223
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cancer in an individual, conprising adm nistering to
the individual a) an effective anmount of a conposition
conpri sing nanoparticles conprising a rapanycin or a
derivative thereof and a carrier protein (e.qg.

R OV O e M N R e
c rmekaepRpeLa soitalgersnoangeferatingiappabatakas SnowGanas™,
al bumn). In saome enbodi nents, the method cor{oprl ses

ad%ﬁ’mmgffé@Um@VQ'@b!%@OFh\dﬁW@Il§él|5t%§1$dﬁcef@f@d@ stag fglih). Prior
Ofto ofiShRG r{g) QechBdR 's,§ér% fﬁ%&%&b?b&é Wit REAShE Bnd/or

S
rapanyci n a{n éctl ve anount

oﬁs@propyimmohmlorFormm;ﬂen@eraeomdé ast@ﬁbt;miayltfs ifgmersed in
at Ieast one ot her chenDth rapeuti c agent and

c &Acetqne W&Oel”nmt{tgﬁéﬁ Jdpg @ﬁqerﬁpve prdanyastains or deposits.

A e e
ofo)1 a katbe aistty algnledmg wheeldeith appromsateé smmghr&zsscgradelrmmber

t hi ocol.c lCI i ncl udi n

| BncEhing (1% el50eats =o%emBly. i fb A ARsised finish (.., 8 -
d

(e ey éﬁ%‘@ﬁa“@ﬁ% ?hééﬁtaﬁ”tﬂg Sgﬁéﬁiﬁ”f'e%r Saepolished
agewler constanbrenming wader én orderito eemiowe atift and. keep the electrode

C s vet PR T WelesiRardat. A slibiay f 88t ated during the
t poAsking! Whithhislto HEDEIdanEM From tHeelebROBE REEARDI sGrfade. The

not ataxane. I n some enbodi nents, the chenot heraéxﬁytl C

agianitrade assemldly may bermolishedfirstuising an HregoSCRUB ™ and

[B’v‘%g@ﬁ%@gjg H%@rpgo?iggu ¢ln|e§’ thgﬁ% (Jtt% ag‘ldqgequence of the

cip@ﬂ@hnhgrpmesedﬁgdeswﬁ el ejred of dapiaye dfe silicon

herei n. Suitabl e chenotherapeutic agents include, for
egHAAce of fieeleckiodgiassemblagent s t hat di srupt
ubyd i
égﬂli:\f/’i i s%)vEPé Eﬁﬁﬁg% ﬁ%%ﬁeeﬁ o‘f)%f\)ydcé Nig a%ﬂg?r:\ t(c:eﬁactrode
alatssbmbllyesp,oh%ﬁa daar pedin wgtmg@me)eamplysr as140bork1 eget diamond

¢ PRSB P SRl b b i Tocs S AN RS | SpSH AU Polishing
a'&bh rB%t WRR! for %§a(’rﬁiﬂé AP 2BC bG@SBG’@ eﬁﬂ%P 9350 grit diamond

kylating agents, platinum based agent
anpohsrangdlskse Iamlnblr pittingsor darpegemsrebaereredrdn thet silicon

th t t d h

" SRR sseayy Paldhig G5 PB Witk BEPXBMpDr ¢ AR EH n
odizméeRd 'pbﬁ&hM? dislenr@ifa (8ifsh Ast SurfRRGs achisl <ol h§ubsequent
st andard chenof herapeutic agents well recognized

t pelishing mlmwlthnf@mnmmowwﬂ(b andtas 1350 grit dlamond
%@n%gﬂg utic agent is any of (and in sone

eI ected fromthe group consisting of)

afoo3slyC Dnmngqicmbh ibign the electropbespbaiIbR, at@é‘dhmyéltmntable
bl eonyci n, duanorubi ci n, doxorubicin, epirub

NGy EFtAtioR spRet o oseleratiy eBRHh (IR0, rPrM.yidrenifosin, but not
I
C3E0G) RHL0is RGNS A5pAAng BBIq B srong frce may

( eagse dbRege) to thergiliconhsafateaorbateting area ef theneleetrbde

| etrozol e, , panitununpb ecti bi x est erine,

t BEREERl ABSHINELTRE PolshoBispress meliiaks Aemonticant amount
t Bﬁhh@o@ﬂeﬁéndhg%rf HddgreédalfHsihh dridamadd Bﬁf’tHé efdbtrode

nab- 5404, nab-5800, nab-5801, Irinotecan,

Otataxel, gentitabine, Herceptin(r), vinor eI bi ne,

Doxil (r), capecitabine, Alintag{r), Avastin(r),

Vel cade(r), Tarceva(r), Neulasta(r), Lapatinib,

Sor af eni b, derivatives thereof, chenotherapeutic

agents known |n the art, and the l'ike. In sone

. I oy



sonme enbodi nents, the cycl ophospham de is adm nistered
prior to the adm nistration of the nanoparticle

w@eoposized on. I n some enbodi ments, the method P&T/182008/003223
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treatnment of an early stage breast cancer. In sone
enbodi nents, the nmethod is for treatnent of a breast
cancer in an adjuvant or a neoadjuvant setting. [0115]
I'n some enbodi ments, the invention provides a nethod

2P RTED, Phe SAEBE A® b Bkl eCAPRE Pl membhsy (e -

oftheumeﬁa@es bét\memﬂ@ﬂat%mftm&metb@\}eﬁ?éd eatgrddye) s a
rapamycin or. a.derivative thereof and a carrier

piPseferaply anajntaingd during polisking) IneregrtedniniizeRarticlest

a I

£ 1BpRel HUA R RAES and MRS inG T RS assemblies, a

adeionized datdr,guromayi ke ogedthtemsve partiglésogémerated during
an eff ve anount of a ¢ ositio

i ndi.vi.du
ehwggﬁmi%gaﬁtq@ﬁﬁea%wmtﬁwh@ervgﬁ&ﬁ%@gwg&mls&mg disks

a'aHH"[‘JIﬂaS@LGV@S&UbPK fj\fgé]l% mdve pargcles from the

pl-ati num based agent . UIt I'e pl ati num based agent's

i polishing disks. ar e not Ilmted to, carboplatin,

G PaudiRo e o plst R s e s erarably fnsed
emcﬂé@ﬁkéd water Qhétﬂlé\k‘ﬁbﬁ%?ﬁe%%%Ee'réu@?fﬁééd%ﬁhbrblectrode

W have observed that rapanycin inhibited oxaliplatin
i aascmbyameytssmeasired doing, iveexatphe, ardofecan shistem. The

oAl RRe SO o B Eedile e bldS Rl APRiimater s
Theingﬁggov\@gsobser ved for Eloxatin(r) (oxaliplatin

ect| on?’r@@& 0116] In sone enbodi nents, the nethod is
037r]eaF egifods assamblyrie Breferie ipmersed i deiopizeg water

é [ 23S
1508 G s o
aduﬂetseahd\muﬁln the electrode a¥ySehibly. SCh@eI@cﬂd:dﬁa@em‘mﬁly may

mor malignancies in the lung); ovarian cance

tu
h ﬁdﬁj aePierlly dlganed fora?Qj"H@Ftﬁﬁé’Prﬂelqm%ﬁ watgy at about 60 C to
MR ASY& DlaftidIES ﬂ’ M SLH%:E b@ é@%@?@éﬁﬂﬁl&t Sp hé Ql%ctrode
I nvent1 on provi es a net treating cance
| adsemblyainay denmoved up armﬂrdowatvathmghe ultta’rsennmﬂabhl duraig the

ff t t t
QH%%Q%H SPauNGURFTHE! ol raENp 4PRS RATMBIESyat | ve

Sﬂf]f TRE efetRIdd %s&ﬁ&&euhelu@%gggas BLREE dHd jomid d?)
an effective anount of an anthra ['1 ne anti bi OtIC
sorasnéingdullesof the electrode @ssemblypmy He<leanest sing of

: ) > _
- el BEeH MateE B o i Fire STIRBL IS Eh oaval o apsi
OSp@cWﬁBﬁéh dg ﬁféyct%fﬂée&e@&) amawmaglhg%rqmﬁabtnﬁg AQgraphite
rapamyci n and an "al bum n, and f éctive anount
obaekmarmwmaey of theeelgatrpde @ﬁs@mbsu iasdbe @raphite adfface aka

UL i b S St o

dpApen kmymmw(redor whiteithjeadanay blel Wwed tol ctsckipattitle removal
m toxantrone, and valrubicin. In sonme enbodi nents, the

aAvaitycipsiexamnle, from gas ?léﬁﬁis ARdeints ahthedrireiiede assembly.
S r iy

STHEABHI OB RSP g BB i prgppre
meissdban ©rfeguat toesd pent of an early stage breast

¢ 5 £ UG sl SBar Bk Sleclifs Fsaiabs v gleaned with a
nesatbH G idkicriitdd Wated 4hdl Bbptdpys aEdheINRRE B UItrhdishic, to

invention provides a method of “treating cancef in an
i ndi vidual, conprising adm nistering to the individua
a) an effective anount of a c osition conprising
nanoparticles conprising a rhg nycin or a derivative
thereof and a carrier protein (e.g., albunmin), and b)
an effectlve anDunt of a V|nca aIkI0|d In sone

. o o L, o




netastasis to the lung is provided. In sone
enbodi nents, the rapamycin or a derivative thereof is

wo apatyxeeh. I n some enbodi ments, the anti- VEGPERUS1081§03223
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i s bevaci zumab (such as Avastin(r)). In sone
enbodi nents, the rapanycin or a derivative thereof in
t he nanoparticle in the conposition is adm nistered by
i ntravenous adm ni stration. In sone enbodi nents, the
a t [ [ ;
el Ryl rheh boh S, Shetl B, fOf sy YehSim saits,

I Potagshim saltsaaddrdovr&immrtMtee@ff as wdlleaspolgptrtdeposition
conposition and the antj-VEG- antjbody are

adign elactiosie aﬁﬁqna#@ll%/e‘hm?@kafdwmcsqrrrmrmutv[ad)ﬁgtsqtlonn
S%‘%cféﬂ@&’ﬂi {IE joekB\)O'D de‘?ﬁ '@ﬂs&i&%ﬁ@%@élw&t lsﬁct"f‘%@”fo?

are admnistered in a ntot rapamyci n

d exavgile vealtinay e»ﬂéaten coppemaidpazitc okieles titgris, and)oombmations

These enmot her apeuyti c ent s but not
ndiiech, Thejac saEd Tarsevenion HE slscypat assamoly using
CRRITHINES AREAH Litr AR Eref@*@(ﬁfpi:ﬁ%ll&f He &8t trode assembly is
conbi nations are provided herein er co I nat1 ons
ampeefarally @dmﬂemw asing. filfeda@ njtrdgensgaseardiovdn aked, prior to final

there i.s provid a nmethod of treating cancer in an
i Hb&?RﬁC&Ba@"dc%ﬁﬁgé%g admi ni stering to the individual

ayoedoEf TastidskIpERIdN oPhedr FENRASOlItRIA 0P IS F&hBdal of silicon
nanoparticles comprising a rapanycin or a derivative

t Iserface naetal eortaminantsgnay epmprisey 0. omfmmwﬁbw%n

PS4 TR 4PACR S5 L IBABREE Sy HEd e mppaiment

amh@mtéakacambicrm ree“etrlrwlmtal golutivh hn?’ﬁ c@»wph@bi O, @1-2% NH,F+
here is prov

© ABER Tt =M BAH 5% ATAG 1D Hc- baiappe S/MY. Addiives, such
TN A%, LI dibilodti £14 REDTNS, rpun
or a conposition nanopart es‘conp |S|ng

r apefagtants,asath also aietndtlem totheateaiing sblutionatoteifance the
antinetabolite (such as a nucl eosi de anal og, for

)@gfﬁ!ﬁ”écy %ﬁh?ﬁ'&ﬁ%é?ad%raé‘? an effective anount of
a

2H0GR)"" AEUFSIAIE of B RbRRIE fUSHES 18,7 PR thebicidiB soldion
blgeaetatealfmyd roﬂumrm avich add anambniseh hydg:x:cr@r H@rdmﬂnloelp acid

ONE odi.rent s, _t her rovi

t Pl S5 3 1N e d e A LR UeTe Aok
| RS HAEE lﬁ‘éf&fmﬁg @%s?&rﬂbf‘béﬁ@éd B8cbR eﬁélﬁrddédéé@émﬁ“es as
rapanycin (such as about 30 ny/ to about 300 ng/
ohydafluoais agiid mayscausg cder:cmmom’gom apailigen pplyinnera Ammoma
nano i.cl e Siti qn.every two weeks;
oErNec ietob SRR bAAats 8tk Al ions S A Bicanint
e\eehipléxRg \Wges that forRsTBtaBIE esiPBRIX metdl iGfi$with many transition
provided a nmethod of treating breast cancer in an
i meptalsdgkeh @8, tor ex@mplantopner @ndgrons ohbus shagresence of

A : ' o : h
ooRh R bRks' therdfe Mt s Elal RERRE.T 1S 2ront s0
m0042]54Blydrpgerppenoxide) (H2O3 isnastpagioxidizerg wmas htelpsrto
everytwo weeks, 2000 ng/n? g em:llb\él ne, every

WERRBVE 8104 OBty W@PH@ PtAmHIENtE, behalsy metgl 9@8@@'"5‘”‘3 As an
[ @Bt Hy 8 =n @WG@%QH%X (?t Flﬁoﬁrrﬁé!faqjseg) RighBt BRGmical
of treatlng er In an I n conpri si ng

astates to ﬁmmgolublet templeces |vdth’aama)orua| as ﬁesd;mtmi abovent

0 co ition co r|S| napoparticle a

* EyRRSE TR Ebber Befoxitt pon ma FBsRthagoaaRet Bith Taty Fretal
PicHseto m{Rote c|e%ir4n«q1“eﬂoc|ed@» ABetd heidt (He) AL ndnidm

pl ati num based agent (such as carboplatin), and c) a

t herapeutic antlbody (such as ant-HER2 anti body (such

as Herceptin(r)) and anti - VEﬁg anti body (such as
Avastin(r))). In sone enbodi ﬁ there is provided a
nmet hod of treating cancer in an |nd|V|duaI conpri sing
adn1n|ster|ng to the |nd|V|duaI a) an . effectlve anmount

o o .



ki nase include, but are not limted to, Akt- 1-1
(inhibits Aktl), Akt- 1-1,2 (inhibits Aktl and 2),

WORI08A®235 Ore, | -Him dazo[ 4, 5-c] pyri di nyl conpounszgs/003223
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i ndol e- 3-carbi nol and derivatives thereof, perifosine,
phosphati dylinositol ether |ipid anal ogues,
triciribine (TCN or API-2 or NCl identifier: NSC
154020). In sone enbodi ments, the other agent is

. : . t ot h .
b st AR R fle T oBFEEsAIGNS EiBigTntpl Byt B the solution
ergzdiveakly aicidib oF @ebf npuwl. ARk altieplveddsibnizedaiates (UPW)
cancer in an individual, conprising adnm,nistering to
t rrkeferablyihasaa r%f)'StMYé?foéQ@’iexf/éh%&% 15? oanuéwp(agi Mega-
C%ﬁ?ﬁé/éf‘rﬂ.g nanoparticles conprising a rapanycin or a
derivative thereof and a carrier protein (e.g.,
alh[buﬁ_Sh%_Tg_rfdrtb)ar eec_ltﬂfethlhet(riskethahtherborltn_‘innglntbeial oftketelectrode
that inhibits cyclin ch as cycline ,
0\ASSE %&@f&m%ahhagaﬁ@iﬁﬁ(@wﬁe csolyfien ¢rRta coptaminants
a I ;

e O 1 ot e SRt e PA P8 16 e RYoe Badehbly with
t teeaacidic salution, prefenabiynby wiping) as opppsed tongoaking the

adm ni sterin 0.t he indivi | a), an effecti nount . .

o FrRChl ek e APic ao o p AcERental s o g agiaic

r 3RAMGH Wit theétbeekiny #évBet BEpSAdIngHied i§ tHUS Hoided by

protein (e.g., albumn) and b) an effective anount of
am@ntmtmsgvﬁy thenslicomsudace offhe elestrods @sssmibhywithithe acidic

' i.s.b ' h .
SR BRPRL a0 ot ERRET K hb SRy of tre
Higectidtiesasaerabilyaé ibeesiipboridaefating dswivitd while $#&78ilicon
enbodi nents, the HF is HF2. In sone enbodi nents,

t IsEFface ds plegpede YVith the sbgonsutfreaof the elestredeiassgmbly
 OpEoA QR 0, BEEAR SUAE 2 BRI i Uion
naodpae tcaol s colteuted aftegddppiagaflyof theilicondsurface!, ag®pposed .
thereof and ,a carrier protein (e.qg., albumn)

a

L3S BB ning Vb SARKnG Breras rhonclii arqial e Bechingspmber

o PHEDIRING Prod Bl LRIEE PraBhioc B AOWRENNEURTTRSING) Houan

et dhowathead gas oatletsfrom tRCOaeakidg \phatet$ige b the_eledtrode

VHL). .[0142] Cth PDK/ Ak ignal i

| Rathisds Siniiroder dimnatio a6l Faveiign B Gagoutets by
FEXphanpacidicN- O . [0143] Wile the agents described
herein "are sonetines referred to as signaling pat hway

i 10044} oAdditional meaisuis Wea\nid sedidiestal icontaat Iof ths acidic
f th i nhi,bi t { t . . | f
+ w8 foonliy the Brexlie Pidimbr HEGFIB8 AR Y Endig vl
| glattidevasbenblg ef@r wiping usirkf 66 i’@é%eﬁhﬂfrogé?@gs, blown from

conpounds may have nore ?han. one Par get, and _
i the barkingtmember dewodaithe gilicen sariaeapand dlowingrasty nesidual

t L] it e 0. Vi :

daEBn e 3itobayPBER" 3T iling % Ylan s sempyga from
t ke eleetrode ¥sktay Yy rilkiigy thicheledtesds apsémmblyokita deionized
conpounﬁ as a pathway or protein target (e.g., Akt or
mMaEgT- i b sleaming ki ?ﬁ‘é‘ﬁ'éi‘”ﬁh'&‘ﬂ the shepEiinea slactodewith water
S Ly : .

DuBR (e gl oulis BT HPIELL5S SRRSO plate
psigiehipl auctid coatpeinan{sOftdm] thethackinggalatesd e paditingontike silicon
used.,in c I nation. w th, rapanyci or its derivativi

c BistoRter offie AampBRie alaruioBB FReREThIuE blolFdtsd et iftogen
f a¥ QRLY, bdRbd ot bég@ie’& Efizing \B@erie8 lof AkiPEs Bhd LA of the
cancer resistant protein (such as KOL43 and

fumtrenorgin C). [0145] In sonme enbodi nents, there is
provi ded a net hod of treating,gdvanced breast cancer

in an individual, conprisi ng'a mnistering to the

i ndi vidual a) an effective anount of a conposition

conpri sing nanoparticles conprising a rapanycin and an



conprising rapanycin and an al bum n and b) an
ef fective anount of a GiRH agonist. In sone

wersdinzent s, the nethod is for treatnment of pPOFUS1088/003223
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cancer. In some enbodi nents, the invention provides

phar maceuti cal conpositions conprising nanoparticles

conprising a rapanycin or a derivative thereof and a

carrier protein (such as albunin) for use in the

tr .

RS9 Ay LA AT 36, ERIPEGTERS ponsisent

I m@tcorﬂmll@d%r&gmoesbmg&nd mdueetthe rskaeftpact daiibige during

a oni sts include, but are not limted to, |euprolide,
%?%?ﬁ"?ﬂ naferelin, meterelin, buserelin,

h| [

Séﬁg@ﬁ :)I'glle ngs&hﬂbft{q Erzelégg Ft)l?% \?%fr{oﬁl‘s Jbseh%g?@% bktleaned, has

t mmaeleayyodacaaieriwhiah supdosts thetomposite |sbowgrhead electrode,

o PR EFEr g sPn Gy e sedtrodelo B Aisaretn s
I ARAMEEED iIrPFIG Pleéd ¥Rlctrs8e (AR&Of 0 A&Eh Sbri Ircbf'?r'iposflte

protein (e.g., albumn), b) an effective anmount
GsRBM@gloeﬁcieleca@decW(hfmcmweiﬁhe letecttade carrier 100 is

BREEr AoV 3L Pufdn iad) T daflehecont sty (sice)

t ho7l Mrhe/ Elbdtroda)capfiere! B ebimpais8sBMD el &trodiecOdrRes hhives 101,
npri si ng nanoparti cl esco%l sing rapanycin and an

aIﬂQQrW'thhl‘y‘}JbﬁtaféraﬂlléﬂJrf@énd geMposite Gledradsohi @t The)

a%?o r ea QF’ B?ﬁqp“l 20@8{)1?0 gangrgpgeﬁﬁ%r @?165%181 captured

emfmmdbrw@\as 11206thmllgrﬁdilﬁtm@|9 e'-mbnmngtbo@@eonwegﬁﬁore 1 shows
prior to treatnent_w th the GiRH agoni st and/or t

r A alliern elesttiodent Ay siderefghe commrositghowarhead electisiees170
e%‘ﬂa% %ut@§173\é%:¢gbﬂ8d%rg%? ctFHbaJ E?ﬁ%%'oﬁa'

nmposI t1 ons co nano es conprising
r @W@f]m heralamiteum \baicking plater sidé 12760(seeGaGr B¢ of the composite

P S RaRedadabclpre Tt Of Al exending rimions 110
a@ﬁlé% i ‘qu%nélﬁ\aéncﬁﬂﬁ‘ iR ﬁ&fio‘?ﬁ‘algf n%oénbﬁgsospé??ﬁ%%ﬁ*h the

%pnlst or anti and rogen. In sone di me
sari@2upptuies thdthuindtsarew 126 (¢16. 1 handa’nIth@adedtopenmg

caundbet BN ThERRal 2273 FERTET el o electrode carrier
aRkivaRAreIg eI t&géﬂﬂatr'lé‘ 4ROWh @ FRG 2833$heUb‘bo§IﬁgSﬁaﬁﬂl€§ H16

of GhRH agoni st therapy. In sonme enbodi nents,

atlowrmangeldifirgrofiths: elacirode bagians 08a\FI&. 3amws 1he aluminum
i Qaéviiga’pigt’e %c_jLe %399&2%8 cgﬁ']&rjofité\ﬁgéﬁw r%ézﬁ% %?e(cér%%’e 1]770 resting

t baghewmvandly Bxtendird)pidjectionisst1eaed Ge &leetrode carrier 100
rapamyci n- cont ai ni ng nanopartijcle conmposition Suitable

t RUPRYEeH PR ahasiddrratiment stand 200, Thatacid kealppent sfan«éaOO

t i tRy€

pOTPEES A féiferalg et atd 202 St poffE AU XBnding vertcally

SﬁonFMoeba%eQeBe gmeo?leoﬂro@md da?mnﬁgl mclhd?ls trt'nkwatojralhere holes

Imt to I Ca a oade utam de

(03 4515y 6 0By SBAGr ol Aok T BT R 6Hef SRPNtashia various

F)B@I'EIOF\Q rté‘l?ééléd/é tipg %%f&ﬁébo@fs%@tf flfé?éb?/ %ebi]rel holding the
tlnate Yy red uci ng circul atlng and rogen evel s ¥0 the
c electrade dastiet 100 irva]stable soamnarnodinmembedinnént; the electrode

C BRIl SRRB S T o fo b R sl 5§t Histerial,

etiiele bk \polyroplene! whaichogrpeMicaly eEantstordtids and the thumb
nanoparticles conmprising a rapamycin or a derivative

thereof and a carrier protein (e.g., albumn) and b)
an effective anount of a gona gtropin-releasing
hornone (GnRH) antagoni st (al s cal |l ed LHRH

ant agoni st, | uteini zi ng- hornone rel easi ng hor none
antagoni st). In sone enbodi nents, there is provided a



conposition conprising rapanycin or derivative thereof
termnates. In sone enbodi nents, the conposition

wo peostii2b®er apy, and/ or second therapy do not CcRPCI/EBIV08003223
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taxane. In other enbodi ments, the conposition, first
t herapy, and/or second therapy conprise a

t axane. Dosi ng and Met hod of Adm nistration [0165] The
dose of the |nvent|ve conmposition adm nistered to an

| adialNah n(%}‘ n"i? @frBHﬁ'&heﬂﬁ%allyq%ﬁsﬂd{tr}né@ﬁal such as

particul ar 1 on mnrstrdtion
apdlyeltteerpmetrketdnes (PEEHO). of cancer bei ng treat ed. The
anount shoul d be sufficient to ?uce a desirable
ré%%?rlse s Shownig FGs. 4y éﬁ&Mé fﬁcﬂ:&% 1 34 (spider plate)

armunt > fo?ng ?I'aﬂ@és BBDCHId folil tRNBs GBRR d?nﬁ'ﬁfret & four

onposition Is a ther apeutica
efvédically exteraimg sloks14$2 o anvinoer wenpheryc d)faheafrlsnsmfalfe 106 of

il A CBRe e T TReRe (erflaniies 42 oF theiskplats 300

OCiruAfbl éfﬁfa'l dvesr eof extBnd '&?rcﬁﬁﬂ&%%‘tnbll#’?oh?tﬁéevé}%ally

t he Ieve tha uces a toxicol ogl cal
apxteinding slawtmvasz andltheuﬂaage§v 32ctigedbltke Igemcuesofm when the

ot et adtls Bisibe Syt Saet B 21t ndiriel 106. once the
C rR Phatbi3VD isSnSteNéd ohttRE RkdttbdeGartiBEH B0 tyahe fidhye6]1302

In sonme enbodi nents, the anpbunt of rapamycin or a

deatatest intbetgrepees 114, thuambssrpus Bﬂftm the fsrﬁt pletr1300 can be

AR bR ko Mite 2P0 BRSNS o AR Rhinbhint g 17575 e

| Befpaske isheweehgid erictregbi 7a | PIG. & shdWs aededailed view of the
activation induced bﬁgexo genous | GF@ i nhibit serine
pfitss e 308 senvred to the aluminumpplate R seaupdidedhe slectrode
i phj pt

Bl 100 it 3he EBHBbsRY HEhleth 84 ERichiddERt P Sacured to the
D@lecﬁedee:meelexm ethelabectnjdeswmevrl 00 canibevimanually lifted off of

Igguced rmlfqragq% ﬁgﬁgga” &giwwp'\gg:gvhelr%otthatthe
Lgﬁ&?ﬁ%ﬁe&@ose@ﬁé'ﬁzaéfrtﬁétconﬁﬂb%f ite&Ho rﬁéé(&%?e&?ode 170 is

ADPr | ol ymerase, increase cleavag
c@mwgsdo%hm@,aamd ﬂeplad:edaon dhe anid ﬂneatnmrgrmdammgoo nwithhiine tips

hat i dy] 3. ki nase/ AKT/ nTOR and| i
D! PR H10H08 0SSR I TR Ecrpain aer SkFD0hos 5,

a[UUtﬂ!] | ABisRbivnantraec 7apk é‘lékEtFB’&é Edriek Q@@Hn ﬂh’é & treatment
enbodinents, the invention provides a nethod

t steadi papte 2R4eallows the silineinsurtae nyhacﬁﬁatrcsieeafssajnblw 172

: f‘sﬁ%%%ﬂ‘%] tibe SfipPote RSt BhuPihelt 18bbiATo BERBHLY manua

CIFmGOV shoW& ingedliatién bhﬁrs%@f)ndriﬁaté W(Nf;ﬁurge plate).
rot e| n ) 8 , al bum n such as human serum al bum n)

| Ehgmoe M} attaghes tertbemle@rodesgatiipe sacend guiface 107
dSHa Y{‘E%%I%dttgqu\%endér%rdtae%éQQPﬁr%? BPHgJ_E‘%H pg'@@ogﬁ%g ri ng seal

abmltshﬁ\ém) ézhmﬂectﬁdbrwmeamwzo hai@gtttcaagwtentﬁnggmcka@ﬂlénges
1 qut , about 20 to about 25 out
Zé%@tc'%’ rg&!ﬁi‘é(texi%nQ'Bg&BHhﬁu @0%4512@6 e lowverends of
aE%IPc%@g%ng%gm 5?%% toh‘g%ﬂ%td 1245@@@ about éﬂlkpalong
ab@@ipan%exmdlmgaslots 18 onc@rebater periphery, ofthedledtdde carrier

apout ~200 , out 0to 225 about 225 t

288t eI suBAdHE 492 ndboRBE eISatp IR caBRt Seodi stidace
ahoPaddCdBpreaBané sdaPas therbsuBnd'Pate00 drithtetORith Pespect to
about 450 ngy, or about 450 to about 500 ngy. In sone

enbodi nents, the anount of rapanmycin or derivative

thereof in the ef fective armum of the conposition

(e.g., a unit dosage fornm is In the range of about 54

ngy to about 540 ng, such as about 180 ng to about 270

ng or about 216 ngy. In sone enbodi nents, the



can be adm ni stered weekly, while a second conpound
can be adm nistered nore or less frequently. In sone

wepdsdiarent s, sustai ned conti nuous rel ease f orpal/ES820081003223
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of the rapamyci ncontaining nanoparticle and/or second
conmpound may be used. Various formul ations and devices
for achieving sustained rel ease are known in the art.

A conbi nation of the administration configurations

ofﬁ%i{%ﬁgdp ecrg'?héFrher aplpg% ?3%9‘5%(]"%&?@%%%%555#@?‘5 g&ﬂace

t he2retheribcking €lzinges 41100 tHe sedon@ ipletd 400 attssHdde the
cancer conpr.i SI na a first therapy conprising

a&lﬁqﬁr @?éﬁrﬁgf he é‘ﬁgrqu@F'QQ tee fifstirktePA0apanycin or a
t ' Nﬁ doqu{ @ g@@qiaﬁ\ t‘?@fr{tllo?gr?%{j IQ%\I%'F]:P p{'(%ss%r? hroug)r) the
agdé mmlehéﬁ)mmthd becaryplate 400 e flowhintd Whelestm in the

hod co S a first thera ising ..
a& RNgP a,t@ 1? é %r?ﬁ’ee’ﬂh%?'\rﬁr’%ﬁ%l rsgp%e 2‘87 4 H"éﬁg silicon plate
conpri
) T S RRREPRIC Y00 TS AL B3Y 6 BeTRIANRUATLE gas
hbolesnt’ 4, HeBaqyring 8didledring b thee ekpd;skw surface ofvihe silicon

SRS  TRRy SR R se2pf el s giaholkS: g 178,
Ppodsau! %II&Dlﬁ@%Sbér‘lé’é‘of 468 WRiH_G RS rlﬁém%; I $Hhe §H|b8ﬁ glate

and the particular stage of cancer being treated
aftddirons e battom whilé NeiigfAowed tbmmcthe@@dmleabv& 178 the

 SERORE Bras 4P0S Peltnleel PRI sl ladblGHER 160 Bppe manuany

araHBved frohh thecadiB ARd dtineft band dxts 208 Wfitkékakld treatment stand
effective anbunt. I n sone enbodi ments, that anpunt of

t RO &Yrib@slﬁﬁddﬁﬁ 16, dupreshaversn tftaémeys@f:@@@!eqt@de face 172 of
o ClopbE1e B EFRRA B8l S 170 SFRUNG Bl 4PRY Bifced on

t thee heidetedtimaint stehdc260 withaké tipb aditie@ bostsf 208 inserted.in the

an effect above a clinically acceptable | evel of
ctpgde)caghier Rolgs 193) (8y @laC\ﬁHé?fbt'F&S pbpesisiZA4 afanother

e n+
S8R 20N S 0ry) 8 20 g g o
Than uwpbelrerrmedcmmnhm cugnpesitepstidwerhead @egtrods hE0 will rest
PRI Shloing e L R B 58 o 28). Ao

' BROWRA FiIG! 6 ﬁ%’@@éﬂr&?} BaDrléi‘r’i‘é)oté}?tI{é‘ﬁé@t‘rﬁ%r{t%%h@ pbsts 224
agent and/or hornone therapeutic agent can
adlidwis m@smdomsutfacamémseyec(redg a,ssemhly i d2do be supported

<S80 ShPA10 R R, ST At b o B B0

navsRAfihs€ pfate PNWAS ithird PlA8 GODNRtAHEERS igs él&iﬂr‘dd@ carrier first
agent and/or hornone therapeutic agents (including the

speace $0€ pedos ﬁ@ahqsb@tme eleetrmde errsier speentheudaeg 187 evith

BB RO AR g el 80T BH 0 8
niekipgy fldrjes ST0MtAIdiicomferghtiahy exferdiideampstifdoes 512 at the
%’?ﬂt and/ or hornmopne _t her ageutl c agent are

a

afiefdsrdfdhailesking flanges eplr Jﬂﬂ.edﬁcl@ﬂg t@nesp S10mmave
oMkl S8l SRR 05 oL Bt e
selestrode®aniéry] 00.h€he zpanypuifaces 582 déagagethe elddiedeatarrier

[ he _nan |l es and the c t her.apeut i ent ,
-Fiat Shrfe nORend espaie he Sgehes tig tie Bate Sof & atated with
{ RBPRRIR $RIBIBEIrdd&Rakrferd.00. @ CONposi tion conpri sing

both the nanoparticles and the chenot herapeutic agent)

or in separate conpositions (e.g., the nanoparticles

are contained in one conpositi n and t he

chenot herapeutic agent is contained in another

conmposi tion). For exanple, rapanym n or a derivative
thereof and a carrler proteln (e g. aI bum n) and the

I oy e



chenot her apeuti ¢ agents and/or hornone therapeutic
agent wll be approximately those already enployed in

w@bdiosiieabs t her api es wherei n t he chenot her apeut PCT/E§908/003223
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and/ or hornone therapeutic agent are adm nistered

al one or in conbination wth other chenotherapeutic
agents. Variation in dosage wll likely occur

dependl ng on the condition being treated. As descri bed

g Oéfgpgﬁlg'ﬂ%omrgﬁﬁéédawé&% I@ g@%?@[emﬁg i the water inlet

a@mnn Sheltmdi platé 500do dled in&y gas hbEk14 Thmeomﬁ@rpfnlate 172
the rapanycin or its derivative therein in th

naRd st GATesPOsWING helles AR inithe glymigun plate 1IZ§E ukhke third plate
t %@rc]);tﬂ{]? ?&vg%ﬂepﬁf BEYioR/ed C}Brﬁjr#ﬁh"e' gﬁ%@ I%Ieg' ?%2598 during

bel some enbo f
r apahmgl witlowaterdsfrthe aleared siafaef off thetshlmdmatﬁiﬁ T2 pre@venting

RGBS s B S o
?%‘{é 172 ARAHE vaé)tegﬁ sé?@éﬂhu:bo%léfb Qgglétan aﬁr&?\?%m

to about 20 t o about
t (0GSRjut FEB. ‘r@;sha&vedhe 2tedtodabtia sﬁppcwged mbthetel&btrode carrier

B orifg 48 B Bisersd qta 8 EipestandBag With st stissh plgte
absiihg %g@./a'i’@ Tﬁ@;&f? n§5§aﬁ@ 680UYmpPrises® ba@@%ﬁnéé@Zt Pertical

about 00 to about 225 about
aposts 6%b awgentabopenmscﬁﬁﬁnaw@mm ngng sna@oﬁthegoomposnte

50 50 t.o about 0 about 4
- Stveriipd Becipad Ty dpt G FRHEr AP SR B Sdn Which
e sRRGidRdHisallyt disovanay rmbpef- std@ceBEINR BaseiRbMe802 fo support
thereof in the effective anbunt of the nanoparticle

ciipakimingm plate;176.a Thei hasgudlaip662 Mgy inslu dHes 668 to
ARy et ByERE vigRAg Lo o8y 8ol 804 ppa e

ngedrmdscuwrlemb@@ ane nbﬁflgljrbd to allo@nienadvad of tHe éleetrode carrier

nin the nanopartl cle COﬂ"pOSItI on for use in
« 3RBMekn o Composis Showerheadeleehds 7oMmikoumagualy

COIRSG ek 0RO 1 1! 18 O My per o1

26uppons theadlontindmt platb o6 alkﬂmg@lmda coatzmh 612 towvoid vater

t.8 { 6
TR3BbinG S Baterating pbRetslaminte SAa 76 i SuRRSt
I ARAANEISS 1 indIUHRY VerBthlvh rge'@mefto e Vdif | P@ﬁﬁg& &hkht of the

conposition i n conbinatio hera is at
aflectrode. Mategt 1., In anemodiment, &ewglm:iort mempers, may be made

o & by reS ¥ hacrialGthian PERK 1 i T30

HHOH3] 2 WLt alu®in A plEtent76 élﬂi’pﬁﬁﬂedf%)?fﬁé &lipport members

ective anmounts of rapamycin or derivati ve ther eof

i 612 tee fiest dpdraaceind havgo V1 iavd ‘anofu@e glectcedecawiar 00 are

t gﬁﬁﬂ%hgwgl ng%ggnfo% %%&h lo%%@#ﬂ%ﬁé&a@%ﬁ%} frréwty tg%f
nﬁémﬁosﬂ@ sﬁcﬂv&ﬂ;eaﬂd)éleﬂit}bd@ 1 7DZQ:I®/1IZQsde@tH”@éc5Fﬁpo§|?é
émz 180 /2, 20 210 nmg/ n2, 220 ng/ n2, 250
2’5 pwernegd %ﬁ%@de é@@ %’pﬁﬁed mhﬁgwpmomr@@m@rﬁ@ms@dhe
s q'@ﬁ fh ofrPn&fe n‘éf@re 1200 o&? ﬁHﬁ'lerolrm]\QﬁQhrgUr%nded
cin. vari ous enbodi ments € rapanycin or
dbalf matha/pem;bimrg@ff the composita shaneritead electrogiet 1 7@hremoved.

286 R ioaRRaroda 6aer 102 1S 300H) SHroUBEa e pther

90 ny/ nk2, 50 ng/nﬂ or 30 ng/ n2 rapamnmycin or a
derivative thereof. In sone enbodi nents, the anount of
the rapanycin or a derivative thereof per

adm nistration in conbination,therapy is |ess than
about any of 25 ng/nR2, 22 ng/h2, 20 ng/n2, 18 ny/ n2,
15 mg/n2, 14 ng/n2, 13 ng/nR, 12 ng/n2, 11 ng/n2, 10
ng/nﬁ 9 ng/nﬁ 8 ng/nﬁ 7 ng/nﬁ 6 ng/nﬁ 5 ng/ n2, 4



Soni ¢ hedgehog (Shh), Desert hedgehog (Dhh) and I ndi an
hedgehog (I hh). Sonic hedgehog is the nost preval ent

wheageimes nenber in mammual s and al so i s the beBRCT/US2008/003223
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characterized |igand of the hedgehog famly. Prior to

secretion, Shh undergoes an intranol ecul ar cl eavage

and |'ipid nodification reaction. The |ipid nodified
peptide is responsible for signaling activities.

I t c -
%%\fg'!ggthé’gﬁg&ménﬁgoﬁgg%t Boditd s ‘@etrhgaﬁ% H?jer%BF.Br to

grrembklal. For exanpl e, anti-hedgehog anti bodi es have

been shown to antagonize the function of the hedlgehog[he

pd90Rdy EHa 13sheve a ety Riaken’ @ (hlawgiy plaigysealed to
TRESE e Bl thie 3 RPN BRI URELY, 10 068 e
c elentrodeygerder B8 ésararhoved.t he dayuag sitavsd bosﬁsﬂm have threaded

DTS hi0 5 dain e Th8aRoh Bletd 2A0iadgdRE g B iyith openings
' WbBb"Ith%réperﬁbgé‘q@B&llHB@I&'\%ﬂ’féﬂ@éts@m %deﬁsﬁg%utst 800

pat hway have en identif ere sti exl sts
neagdage thelthreatigd rods 6p0tte m:ommbssbtha)asnsfl O#ldownward to seal

- agoatt & Il WALe o sgdieh I Bass REEE 602, he fourtn

C IEe 700! iRBIBIded g a8 inétdr 0f GHS icad Be@ifodlibed Iuﬂuénbké%ure
i ncl udes conpounds of the fornulas ( I b):

bthredgh dbe gasrrlet €62 te ﬂpwantmhe\mmqms?at@las oles 174 and out

PBFHIPSEHLL S AFRERLARb B Bh4 Rolo B s HICHS HiburEhine

hyperiphgty, of&hé|do)'ﬂ1poé1@t§deérhéad IR F iRy W(hd blow dry the
haI oaI kyI C( O R20,

ﬁo( Wﬁb)fm Bsemni&,mltrog@r@pgﬁ;jblg) After th?éas? blow dry,

- ﬁﬁ%@@ﬁ@%@?{%@%ﬂp&%&e bt hhBR

- pledtrodeR) SiipjagrietDon thd Wyitg S)aNdREm) ]:aer@ placed in an oven
| PR20; each

-[ (W - QIpR20, - [\ pR20, or -
ol \%ke y4Ran Mvgorat%a@rpﬁa djes608) t&ﬂ corﬁp%l#m
a%ﬁd\ﬂ&he Sleeabiylr; 70Q‘E&rf5é’?é’rﬁb9€é I\% Yen Qﬁé‘* M bake,
heteroaryl, heteroaral nitri oxy aryl oxy,
acyoleﬂwndwlaaggmj wit;ndubdlyéct mmnaimpoallalcymmthe ,composite

sipRgtresedethaie oo Sostiaidke Boc ¥ Rorphrdne or
abMHpBbﬁe sRoM@r%a@éle%tr@G@ 1'?0“?&%%&%?1@%%5@650% the bag.

each of R4 and RS independent |
a[CkQﬁﬁ]I Aliheygtythe prregent inyentiam ks, baantdel:SQEIbedrlaIConlhectlon

s RGN ok P on S biRstetny gse sk i

atheyha thatcad dition £ elstionzC Wddifidi@iona! ahd ¥LiBSlitdfons not
het er oar yl or heteroaralk | or R4 and R5 taken

t é@@@iﬂ@aﬁ@fdﬁ%ﬁr@@d ragy bempaae)mtmui @ap_ertm@rfram(tme RRgjt and

Z%ﬁ%ﬁgppthgﬁf IEynnggélelﬂHgggf g%egé#’é(ndn%q {:;lr'a bcycl oaI kyl ,

or aralkyl or R6 and R7 taken together form a bond;

or R8 and R9 taken toget her forma bond; each of R10
and R1 1 independently is H alkyl, alkenyl, alkynyl,
aryl, cycloal kyl, heterocycl oal kyl, or aral kyl; or RO
and R10 taken together forma bond; or R1IO and R1 1
taken together forma bond; R20 i ndependently for each
occurrence is H al kyl, alkenyl, alkynyl, aryl,
cycl oal kyl, heterocycl oal kyl, aral kyl, heteroaryl,

het eroaral kyl, or -[C(R) g-R2 1; or any two
occurrences of R20 can be taken together to forma 4-8
menbered optionally substituted ring which contains
0-3 heteroatons selected fro O S and PR 1

i ndependently for each occurr ce is H, cycl oal kyl,
aryl, heteroaryl, heterocyclyl; alkoxyl, aryl oxy,
acyloxy, hal i de, sul f hydryl, aIkyIthio, aryl thio,



al kyl, an al kenyl, or -(CH2)mR61 . Thus, the term
"al kyl am ne" includes an am ne group, as defined

w@bwse122bBvi Nng a substituted or unsubstituted BCRYE2008/003223
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attached thereto, i.e., at |east one of R50 and R51 is
an al kyl group. The term "aral kyl", as used herein,
whet her al one or as part of a group nane such as, for
exanpl e, aral kyl oxy, refers to an al kyl group as
dWHWTb@CE}Q\WEb bstituted with an aryl group as
described herein (€.g9., an aromatic or heteroaromatic

group) .1. Bot M tleaniidkit ussflll fdrel@anihg Roripasiteshowathead
aral kyl group are typically optionally substituted.

TR dRdepta plasma mardionfdiamfer whereskigsempgsitrpaowerhead
. | - ;
AEDTCHIeRERER 4 3o Pl o0 & P ATRRRRTERARR plate. e

" &itydom@risimgied herei n, whether al one or as part of
anot her nane, sych as 'aryl oxy', .includes 5-, 6- and
et @rCaICaaE caierg itk skbparts din,GampRate shpweriead
[ @@é(ggﬁefwﬁmﬁ@gmcﬁﬁgié}grfaaﬁgg{pgat ons selected from N,
O an rs, as I

S as ring ne as fused bicyclic an
t ri cycla treatpserdratand havisgi anbasd asdehpluraligy of Sapport posts which

exanpl e, benzene, anthracene, napht hal ene, r.ene,
oyT050E the eeiroda cpRE ABS Sinpad o fecpdeatiier

t hi azolgffirst piad@ WHich BXASHEY ® a At isiH 65 thRYelaétrdde carrier and
pyri dazi ne and pyrimdine, and the |like. Those aryl

globepy Make agachimentomeothers whitleengage the atmingmaplate to

" sDPepf shE eETrEi SRiverfh el EENBLR L afbon piate exposed

sw@s@éémﬁgdhgtedwe or nore ring positions with such
substituents as descri bed above, for exanple, hal ogen,

azi de, 3$46And Rlptg which attaches|to the figstyside ef theoelertjpde carrier
h o . ) ) g,
ASHER g S pte RTbEReAh o hacktieriththe SeBbAG plate and
ca}i?oomlpoene lsanegh%acbetl?ctmdbyihel ?dr?eng, platekinkiuding a seal

Sul. 1T.0Nn , Su ongm 4o, etrone, al de e, ester, .

BT EY5PgeS e v eide ShihRElestaslecririot andi@deiniet through
) V\i‘r@l‘\ g$§ chA%d ink®dudbé uﬁ%["h'r'é%rsﬁl'e" SR iht‘&‘:% fSles in the
polycyClic ring systens havihg two or nore cyclic

r alumeinuai plate and exitigerespondingegas hgles in thevsilicontphatepthe

T RRER PR RIS SATES b ol oo radeds RRsidutig acid
ric%‘hiﬁq’iof‘fﬂé‘@iﬂd&ed%@faceé&ﬁ?@tgpi%nC;)fét'ei-C rings may be

cycl oalah‘g s, cycl oal kenyl s, oal kyny_l's, aryl s _
and/ or antbirdrdatecwhich attaghes ite therbechndkside, ofdhe ieleatsdde carrier

is. d f henyl hi,eph f | e

oA RERR PRI T g, b2 4RI Bife ihdlifldo L6534 Bon

t Bhgagesthd eRxdvakbeamier andhWatepirtet tRRRIYH whith water can be
sonmetines preferred. The term"Brnsted acid" refers to

atffradusedamnderiasswartodlow o gaspalasgarthe silicoprrjetengnd exit

s SBfespIifinbdendias REIE aBAIEHHIAR, ¢ i bR fi6Hing low
f prasgure watbetcebe fl¥Sied thrauglotise gas hefesefoe NateArinsing the

oxygen or sul fur, and each of R55 and R56 represents
i ﬁ?‘We&hﬁ%P pdeites th cleaging esijpon surface;

- (CH2) : b on. 1 ,sﬁq,qé ' -
phar maﬁ?ﬁﬁtﬁsdg@eﬁgﬁgéga t, la\?\/ﬁeaﬁglurrr?l%é)f %itsé}%e base
déhimeedupatieg the efentodendardenand thevbempoaite showerhead

carhbonyl - cont.ai ni,.n roug is present, it is .
RISl et Pt e gleipte ghrgr AR b smgyed fomdhe pamposite
O in such enbodi nents, and R55 or R56, whichever is
present, can be H or an optionally substituted al kyl

group. The term"diradical"” refers to any of a series

of dival ent groups fromalkyl_1 al kenyl, al kynyl, aryl,
cycl oal kyl, heterocycl oal kyl, gfalkyl, het eroaryl, and

het er oar al kyl groups, each \ of which can be

optionally substituted. For exanple, \ is an alkyl



het er oar al kyl, hal oal kyl, -SR20, -OR20, -C(O) R20,
-C2R20, -0OC(O) R20, -C(O N(R20)(R20), -S(O R20,

WO () PR20D, - S( O 2N(R20XR20), -[(W-C(O ] PR20, PCT/US2008/003223
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-[(W-X(O QpR20, -[(W-0C(OQ]PR20, -[(W-SCQ2]PR20,

-[ (W -N(R20) SO2] pR20, -[(W-C(O) N(R20) ] pR20,

-[(W-J pR20, -[(W-N(R20)]pR20, or -[(W-S]PR20; each
of R2, R6 and R9 is |ndependently H aI kyl, al kenyl,

PSR ATy oo e

ae}dcmpoﬁe haI | de hydr oxyI am no, al kyI am no,
aryl am no, | ami no, _ar al kyl am no, al kyl sel eno,

ar al ky @sfepahd)'at&rlpclyélm sea\ whichingaggsdhe paskifeameand a
o g lebinrétioh it ghs Ban BainfFduh86F IniBRGle3Shrd & b into

abksinples ml thersiliconaplste any ekib abkespomdingidas, haeslirktHe,
al koxyl , aryl oxy, acyl ,halide quhdrI, ,
P PHim e i Eite B aialt P htcGan fRioude Sorpate
akkylamdu elRcibag afer aaﬁitbﬁﬁhgmg s%éé' kyI ami no,

het eroaryl, or heteroaral ; or "R4 and R5 taken

t oget her form =0, =S, =N( R20) =N- OR20, or

=N(N(R20) 2) ; each of R7 and R8 independently is H,

al kyl , 2al kemye, kinbK@iim, 1 &Vh’érelrﬂﬁ'\@ glettryde carrier comprises first
het er ocycl oal kyl , or aralk R6 and R7 taken

t agdisweond PRSWhisH@re @.ﬁaRgegmger-‘tbet Bxahlaasyenadastespmthe
of %%ﬂdaﬁgﬁgfgar@ﬁynyl an o é’rgaee‘?ﬁ)'ﬁ@nWhYcH fits"around an

hetutside pttheatdmposite slamwémelad elecﬂRSdeiadd Rb@ drakere inwardly

to ?ether forma bond; or R10 gnd RL 1. taken tg et her
sXIBNG N RPIeRNTIER FogE0s theexpqsed sUERF? of the plmipum

abkys, al kenyl, alkynyl, aryl, cycloal kyl,

h terocycloalkyl, aralkyl, heteroaryl, heteroaralkyl,

-[C(R 2]g-R2 1; or any two occurrences of R20 can

be taken together to forma 4-8 nenbered optionally

substi But ed Thierkit 3hClRIMQWHErem Bredirbiepat ailedds an outwardly

selected fromN, O S, and P, R2 1 i ndependently for

e 8¥teNNA Pesh @eherzantally exteading opening in ke kessmand a

HHERESHEN Sprteiifitne SpEhAE nd SULEHE pafithiites an

hpdtgmm:y e)etef?dmg tEasys! vaith adhk@ﬁegioopelgngltﬂllerem which rﬁceives
c nyl - cont ai ni ng grou i ndependen eac
o?ﬂﬁl rew tpy Seﬁgf gﬁ@, f'orégf"@?’ segandparts rtgﬁ‘?t?‘lef e glgejrode

i Y
RS SN los883e R AR5E by e aectoce
heamrieo avith thehmimepositeashowerheadraléctad dey syuppartedithereon, the one

"o %3%@Sfrélre'e@@eompaaf%fﬁfoomle@é'em%gég??z@@aﬂ and three
g‘( AR se l%f@( rggzﬂwree posts,
(O 2R20, S(O)2N(R20 Rzoso)z or
- puyl Ky@ plpokede; Carriar ing atelmalsyt e heleshomeaoh sigeef the

Kk [, ..C al kvl . aryl
. PieliroRe SparedifiBired B EcRtye gy Pt B34es pRFA the treatment
heignde, nitro, nitrile, -SR20, -OR20, -N(R20)(R20),
- (O R20, -COR2R20, -OC(O) R0, - C(O) N( RROXR20),
-N( R20) C( O) R20, - N( R20) C( O) N( R20) (R20), - S(O) R20,
-S( 0 2R20, - S(O) 2N( R2OXR20), - N(R20)S(O) 2R20, or
- [ & R) 4] g- RThe;kifpofi Glain 11 whireid, the, eléctrade 6arrigriincl@es a

1..2..3 .4 5 or 6: Rin endently for. eac

obFltd ot Yerteany exfinding SIEERD AN By pefieRddnesaaty
asymmuaieating with Q:‘ir@bﬁﬂér)élntlaw eh@n@i@a@wo@b&dnd the fi rst late
_T'-T2-T3- is Y-B-A, B-Y-A or A-B each of A and
independently is N, Sor C(R23); Wis a diradical;X is

a bond or -C(R22)2-; Yis -O,4-S-, or N(R24)-; and

and each al kyl, al kenyl, al k'y?'l?/l', aryl, cycl oal kyl ,

het er ocycl oal kyl, aral kyl, heteroaryl, heteroaralkyl,
whet her al one or part of another group, is optionally



R i ndependently for each occurrence is H, alkyl,
al kenyl , al kynyl, cycl oal kyl, aryl, aral kyl,

whedenoeyl , or heteroarylal kyl; -T -T 2-T3- i BCIYURR0A8/003223
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B-Y-A, or A-B-Y;each of A and B independently is N, S
or C(R23); Wis a diradical; X is a bond or -C(R22)2-;
Yis -O, -S, or -N(R24)-; and and each al kyl,

al kenyl , al kynyl, aryl, cycloal kyl, heterocycl oal kyl,

. . |
stobs o BEPen b SN VSRR i s
samd stideddithe grsoviss when tioarfict pitte ¢ rdtatetiith (éspectXo the

is a bond, and in others X is CH2. In sone of the,
f ﬁ%@%@ﬁﬁb&hﬁ%fdﬂof%éﬁ%%%frm@!ﬁefﬁ GPAATEHING

eSya ki j [ \ ;
 Rlmsiioh Shict it b EIQ 24 ysenad BBRe e auminu
alptate, and in sone enbodinents R24 is H, Cl-C6 al kyl,
or COOR20, or SO2R20, where R20 is Cl1-C6 al kyl or
aryl-(d -C6)al kyl, and wherein each al kyl or aryl is
optionally substituted. In such enbodi nents of the

conpoudds of T heokikof &laimed., wimareinsthesfirgtplate inchdaasfour flanges

S i ng enbodi nents, RL is H Cl-C6
ﬁﬁ?ﬁ?ﬁéﬁ%@%ﬁo&@?@wm where R20 is Cl-C6 al kyl or

aryl -(d -0C6)al kyl, and wherein each alkyl or aryl is
optionally substituted. In sonme enbodi nents, p is 1.

I n ot hey entyad BBt Blaifhe, ISRRRHE Qicddl BiktAintludles! i
a conmpound of fornmul g"?] 1Ib): Pfg%or Can?aél]tgtfr@?,da)es @ plurality
s af vedically eatending loeking flarigasnwitte circurafé rentialbepxtabtimg cam

B SR 5o e Bais Yo godls a parany o
h@éﬂfc@ﬂ%b&teﬁ&ﬁg 5% Bhlar outBﬁb@@Mﬂm’the@@Ot’he'I%Hg flanges
-C(O) R20, -C2R20, -OC(O) R20, -C(O ( R20) (R20) ,

- spuigred to snoye redicallsalomaNhrEItRZNd the cam surfaces

- - ),).PR2Q. . - - ) - 1 PR20

i [:{)wg_@%%tbé@%gp[tb%eﬁgﬁg&%%g&%d%r??ér and compress
- [He/$edi(dd tNeRHohaRR te is[roidtedMtRZ@spect to the electrode carrier.
-[ (W-N(R20)] pR20, or -[(W-S]PR20; each of R4 and R5

i ndependently is H, alkyl, alkenyl, alkynyl, aryl,

cycloal kyl, nitrile, aralkyl, alkoxyl, aryl oxy,

acyl oxy, halliheekit sfilGlaipdl6yWwheedih ytheé becondpidie mabudes a pair of
aral kyl t hi o, .hydroxyl m no, al kyl am no, ar.yl ani no,

bandibs e Sagitl ik HarBoLod aphpSie Piesfitind Rarryd plate.
or R4 and R5 taken together form =0 or =S ; R20

i ndependently for each occurrence is H, alkyl,

al kenylk, al . - L, ;
aralkyP hed ot of S, EASE S B PREHELABR uraity o
overically ertemding loekinesflarigdsitie sincirafdraktiallyt egehbrrg ¢am

forma 4-8 nenbered optionally substituted ring which
cdutiacesablower andsihesal Wie eleeterne pameRinaldes apidrapty of

cyel M RRAETY S 06 s P ARpFifelobr tplagiing flanges
acgmfdgqed doyhave vettiahilylalonguthé fsjats dnd thkkodnt Budfaces
iUy 18 eBaabife et G A s gPlinde after dnd Compress the

| pegRANgRthird digte i836EAtEF With'r8BEECt t6 the NEdtidiR cAREE!
amde, or nitrile; R23 independently for each

occurrence is H, alkyl, alkenyl, alkynyl, cycloal kyl,
aryl, aral kyl, heteroaryl, heteroaralkyl,

per hal Bal ky[Thelkil ofd@laimit, wheraint thel laseftame $R0des @A posts
! @%%WOXRZO) o @pg(a?ﬁ@%gw @Qq%;e%gnd tr%cgo?}rtr\r)\zgl’ate includes four
-N(R20) C( O N(R20) (R20), -S(O R20, -S(O 2R20,

-S(O 2N(R20) (R20), - N(R20)S(O 2R20, or -[C(R2]0-R2

1; R24 independently for eac_hzq;ccurrence is H alkyl,

al kenyl, al kynyl, cycloal kyl,“aryl, aralkyl,

het eroaryl, heteroaral kyl, perhal oal kyl, halide,

nitro, nitrile, -SR20, -0OR20, -N(R20)(R20), -C(O R20,

NN NN N T N\ NN N 'S 17 s 7\ N7 7\ N/ 7~



base frame. BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0005]
FIG 1 shows an enbodi nent of an electrode carrier to

whedod/1g2epnposi t e shower head el ectrode. [ 0006] PEI/GR002603223

10

15

20

25

30

and 2B show detail ed views of another enbodi nent of
the electrode carrier. [0007] FIG 3 shows the

el ectrode carrier and electrode of FIG 1 with an
enbodi rent of a treatnent stand. [0008] FIG 4 shows

<BuREA 3580 B o 50 B nd R A1 s ggma o

t mstietr&t kledwohudamg f@lﬁr tidied ﬁ@ﬂsdﬂﬁmﬁle&l@%ge[tﬂ@lﬂﬂeaﬁb@ ro@s so as
shows details of the spider plate shown in FIG

. HE EQMPERSS ther aranefewnvardy éaseakthe fpodh piqtemgamat the base
Wﬁ?the el ectrode carrier of FIG 1 with the

insta'led spider plate of FIG 4 facing away fromthe

treatment stand and a nitrogen gas purge plate. [0012]

FIG 8 shows details of the purge plate shown in FIG

7 instapl ed ToR Kihef Clafntg, Qﬂﬁaréﬁ‘it‘h’eﬂfeé@@ém@hﬁclﬁﬁbg%rcenter

plate. [0013] FIG 9 shows the electrode carrier,

epeenmgoapprawmatmaﬁwme of theccampesite slipwetheadlgeirode and

P B DR e et i BB aCl B NERSvst o upper
W@i;lﬁécé bhiree iphsd frandceled dﬁe@he]éluﬁimm glate, ﬂi@%;ﬁp&eposts

carrl er and el ectrode of FIG and an embodi ment of

dap @éecétqﬂﬁjcarpso!ps]ngzrqaflgﬂe%tma&% re@oyal efthe ezz!wctmde
r FIG 12 shows
é r| ect r?)']i ecéll?\ ﬁggéghavgrrgﬁlﬁkggég%al Iy renoved and
the electrode resting on the rail supports of the
drying stand. [0017] FIG 13 shows an enbodinent of a

ni trogen. gaghallehechmin! /) Hereitthkde&rsde Eé‘ﬁﬁer compnses
el ectrode on the drying stand of FIG 12.

DitsCRNAEecRNH ger s eagipai whighawiraundsdweif of thecnmlphery of the

cPePRatE shRRETR A SR ARG N rs L SpEGid pffts heing movable

aﬁ@ﬁf@itmoa%wrdmte%haitﬁela@m gbtaBhadleefoM thecGomposite
handl i ng contact with the parts to be cleaned during

a§h@weme@ldn@ﬁ9tro% wilerthe sempgasi sihoyverbead elgrdrode is

b he el ectrode assenblies can be
nggﬁ%ﬁaﬁgﬁégéggg%m%ned Met hods of cl eaning

silicon el ectrode assenblies are al so provided. [0019]
During the plasma processing of sem conductor

substrapes, A ﬁme'tl?odjéﬁélééﬁﬂng 3 Qor?ibBbﬁ‘é $RolvBFhdUdTBRCtBHe of a

particles |ntroduced Into | asma processing
chlaste rewtloh azlnlaeitberom&mﬁhtr@ cczsup@sltiasmd)welé@ad electrode

s e A Sl g B ATRTR o miEnBre Bha o
peo@Bsisingg chanbers can include an upper el ectrode

assenbly and a substrate support facin anthe up
el ect r sdRPREBEBE gormPsiteshewesheagwele o@@tw@m@n emétrode

L8866 SOABRAN SRRt ERARRA LAY vt pe icon
cplaté)&acﬁngsoprce of partl cles. Such assenblies can

i ncl ude an el ectrode ate and a backi ng nenber, such

as a bﬁ‘éFRﬁ’Qf&”EItB? @le%&@@r@iﬂ%ow ﬁér%@tmni@@qahaw@g a base
T {1 v,

o3 8 FEHIRPET Sttt BPSts 1AGth BAGRLEHRICAM BidWledftde carrer;
t he pI atta@hlpg @:fa;skpla?ge tharfiogtrsidd bétrtaaelectrgdplwrreemrd

be e of alumnu h ctrode at e
&1AeHq Be riory Feshed MaRiisse 10 e aEn BB pBLS I support
pl ate can be bonded to the backing plate by adhesive

such as an el astoneric bonding material. [0021] The

el ectrode plate and/or the backing plate can be a

source of particles. The part%gles can originate from

di fferent sources during the fhnufacturing of the

el ectrode assenblies. For exanple, the particles can

result fron1nanufactur|ng of the alun1nun1back|ng

o, e . o " o g,



menber, e.g., the outer ring nmay conprise an
electrically grounded ring to which the outer

web@stiinee nmenber nmay be el astonmer bonded. TheP@HUK1008/003223
menber of the inner electrode and/or outer el ectrode
menber may have nounting holes for nounting in a
capacitively coupl ed plasnma processing tool. Both the
i nner el ectrode and outer el ectrode nmenber are

oS5y B PR EA RO o PO S 80 o

oplate exbeséd fsteclo@mmhgthempfbe conprised of a nunber of
segnents (e i Xx segnments of single crystalline
I

. g., SiXx _ .

Sili cof@mavm%ﬁb@@leﬁ edrier o ther reaimantstand dumipg the

t i 0g.. el :

- SRCTRRETIGE a8 AAEETHE BIechfhe odiiBFbATRE HBRREM tfid with
5 aﬂ*_rmisiﬁccgmpiﬁémiﬁgid@gmmy be overl appi ngbs\c/)vi th gaps or

oi nts between the adjacent segnments. i|icon

el ect r gHEchSgansesand bigtaita thecklerseds ¢ rr@f&%ﬁ&lw&the first

d i £t :

Bl PCRBR A & Spfice BElfLd IR edtnd DialtiHia 17 Eofibsite

f showertmadodélebiradé, thiel second pld&keadn&luding @ seal whichfengages the

i f Lt of th
e e G0 e P800 Barieh 3By 2 67 TetiBASuS BRI Gentan be
10t ifroRliicEa U der presk Rk 48 AIBWARRF§SS hBRsAREh& blAmum Plﬁée and

Specific plasma processing conditions affected by
f exitraolreapending gais hnles dowe siligardelate,gh nitrogen and

2" S4RRPA GE SRS AL R 0B R BaRSiBnowng
sgas #reuyhIheBRsTledXhAB dchtEcieaing thk dxpostakRiacd®f the
nmto about10 mcrons. Wile not wshing to be bound
t 8ilig@y Pldet i cul ar theory, black silicon formation on
t he pl - . i

15 L0 EaPEE s ISR Bl rr e A A5 ho e

otlectmde wartiguowesr gl plaeingthpadedtrade carrichentheitazitment

el ectrode during plasnma processing operations. [0031]
AStaRR-wightheysiticen pate fa¢ing&posi t can formon the

plas mf&ﬁBﬁﬁsqh}ﬁ‘fﬁ% sécdha plafis Eﬁ%rﬁﬂpfaa&ﬁdglaf% to the
silicon uppef electrode, duri'ng a main etchrng step

f secand sidegfahed ietdctridel carriat with dhe silican pdatedaoithigaimrthe third
supstrate, such ags silicon oxjde or.,a lowk dielectric,

20 o Haks iMhICding & seat o PORROSS s RPUORS Ghiangnd Brter inlet
t Hr86g K WHREIS WekeH carl B& #ftfbdyicks L]‘rﬂféi‘?ré eﬁ?"ﬂbw water into gas
sel ectively protect the underlying surface from
eheleisrig thedaiticon elateeand &xit ¢arespansting gas hbtesiadhe aluminum
pollgx?msr deposits then formpreferentially on the
nB&8dfe ti ps, thereby accel erating the m cro-nmasking

mechanpgstiing olvatds sviurés Rt WARGMIEPSS tHherthite plae and
mai n etching step for successive substrates. The

25 niwushing waiter thaughthe gas hetesings & wakes ninssr We@site
S e L L e

t he surémogingTheskird paiteaed Jﬂwngftﬁé’@fﬁctﬂdd@f&arﬁéﬂﬁh a base

r&fl ectjng fromthe nodified regions of the silicon

stipMgc?, 2 ARk Standkskaving dsRurlY 8hRO!S: have a bl ack

appear :

paced aRaving e MR ol B et p S o AR E
30 1élentrode withautimarmuadlydauching e etentriode carjie;and i n

sonme instances can have a |ength as high . about_ 1

or ev eﬁﬁaagagé’\r%,ungrﬂa@atﬁ 4‘9&'&9@3%8@4 Sigwgot?‘ﬁ feprtm;late

f 6080 tABPdIstd AndToikingROsEal Yo tWBEN kRO Bake Fanhé€ 8Rd the fourth

surfaces of electrodé assenblies affected by black

silicon may be recovered by polishing. Prior to

pol i shing, the el ectrode assegbly may be pre-cl eaned

to renove foreign materials.” Such pre-cl eani ng may

i nclude CO2 snow bl asting, which involves directing a
stream of small flakes of dry ice (e.g., generated by

~N~N 1 . o -



hel ps etch the silicon surface. However, excess
hydrofluoric acid is undesirable in cleaning el astoner

whordet223 | i con el ectrode assenblies, as hydr oP¢TIU81008/003223
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acid may cause deconposition of silicon polyner.
Anmmoni a, provided through sol ution balance with
anmoni umions, is an excellent conpl exi ng agent that
fornms stable conplex netal ions with many transition

T g Bt A R R AP e B e
efritiodueedyunded piegsury do Apaninteegax hdies(ihiZk& silicendlate and exit

strong oxi di zer, which helps to renove not only
ofHAFRONANG gashales in thetalumimddate: cont ani nants. As

ot al s TACRnGXELRTREuRE BhY GeE TGS B et ultBld 4 biowing
c gaploeerthercdmpasit®shawereatieslecirbéel tadovthe dampabsite

hydr ogen peroxj de can form chel ating conplexes with
nSRGWHINeA] ¢/8ROde iRp AVAICE NBSIOIRER 1 i Gi oncy.  Acet i c
acid ( i ' t i

ol Ut | bRy BEnE ToaHh BIERE el Aabirig boh oSl fad
aeledtroderin mazsvemewhilathe Gtrvaposite ahpwedhais electrede wasepported
(UPX%egrefirabléfﬂgg a.res{stivity of greater than 1.8
x°% Rif AT doings?talt) | [0043] To further

reduce the risk that the bonding material of the

el ectrode assenbly is chemcally attacked by the

aci di c 450l uty ] : P
cont act1|§hg :ﬁﬁ%r}gle [ conf (g%r gc@éug%#élﬂghgl(%%%%gcgﬁler 'S
aattached torihiehcdrhposits shawsieati edectrgues by attakckinayfirst and

Wi pi n as opposed to  soaking the el ectrode assenb
ETE Rata oL o pEElTBAS CAEITdeRpRer by RtAEStane igeterter, the
agigi i

o SR R B LR AT IR boTBRe whlctPRSArGEna an
saufsiseobthet tompo ite: shaigermesdrdbéstrade and loaeawirdore inwardly
soluti,on and by nmeans of a cleaning kit that | 0 .

* R ot Sestbna e g Snedog 168 BxBeed Sutiaes of g Hminum
SF@@Qrted facing dowmward while the silicon surface is

cl eaned. Wth the silicon surface of the el ectrode
assenbl.y supported faci ng downward, excess acidic
solution applied to the silicon surface can be

col | ectl4d afThermdthoofr@lah 1 3pwheheingheifiestrpartiirchadzs an

as opposed to flowing to the backing, nmenber or, bondin
aP’é‘é(Y?f" @W@’Sﬁ'&‘i‘iﬂﬁgb%nﬁép“&ﬁataga fxterling ORering ind ?H&S% and

¢ e ‘

Ph HaTRSEreN supetih i e Qe GEebnt HantiBBIdeS an,

t betvedrdlyt exderdipgdiasssvitte arthreadiedi operomg tereim dhe plpctrode
id t | th \ | et il tion,

S S R 50800810 B YcSBPhh ¥ B

ofediite tREfidstarkPseddriNpiitd thdeifed Bt bREtIBBBRRIri&N including

bondi ng area i ncl ude drylng the el ectrode assenbly

appresed bandlea o ajowonpnealdiéingot thegelacede catrimwith the

bPITPRE S RoWERREL PRERPYS hABoR iBob) FeiRond St e

sdlectote cAtliemomthd fRdatnidie ssadibeipiy deirie@ oY ©F rhasnally lifting
the el ectrode assenbly by rinsing the el ectrode

athecpisrifode carrigsinthedten@®er. The cleaning kit all ows
flushing the showerhead el ectrode with water through
the gas outlets fromthe silicon electrode side to the

backi ng.pl ate side to oid . contam.napts fromthe . .

packi ndopl af Bequpiedattyalm 12nanereindhs seade rierinsludes
caphaalityeofaleiddIgdsxtandingidiotsion & Mked pepiPheRbiereof
nitrogen gas (N2) , baked and bagged utilizing a

series of fixtures and stands of thecleaning kit to
elimnate nultiple contaninq}%gp sources, achieve

consi stent and control |l ed par®” processing and reduce

the risk of part damage during processing. [0045] The
cleaning kit, sized to the electrode assenbly to be
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| ower ends of the |ocking flanges 510. The | ocki ng
flanges 510 nove vertically along vertically extending

W@ Lk@Ba12228 on an outer periphery of the el ect rpcBEUS2008/003223
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carrier 100. The cam surfaces 512 engage the el ectrode
carrier first surface 106 and conpress the seal as the
third plate 500 is rotated with respect to the

el ectrode carrier 100.[0051] Water can be introduced

PR BERBR cheb iRt ely BbRhBio e Ths, e gt f being
sattacted by atevidg thefidt pldté veftidadls te Nferta phlrakitylofdlanges on
the aluminumplate 176. The third plate 500 thus

iheiist Bt within the $1ptsadne ielesilel FaTighand spigding the first

1 . 5 .
SPELRES St QUi teddnihBlecions BE e faGEs 1 b tfboves.
bthefirstplatebeinl/ftdchen tocthe &l maiunm pldte dyabestimepthumbscrews
silicon plate 172. After the water rinse the third
pPURROTERSHOR A HESt Nat6VRIe, t‘\[%ﬁsiseﬂ OR§RiNgY i Ncoslyminem plate.

el ectrode 170 supported in the electrode carrier 100

prior to being | owered onto a drying stand 600 with

conpr i 48 a THedbSinRar gk L el (5 5e08ad bR intiaes =
CBlir&lity ©P 9BIIRalIP eRtcHIM P 13h it 2Rc@inféreatially

conposite shower head el ectrode 170, and a nunber of
seygodinaeamausfages alnver endsthereel; thecelecirode eagrierincludes

u . t f

P AT SERICY K iENG OB TR E0uls3 RBRBHL rehor. te
hesstrespla@sbeingrattiohedtortheighkdt@ide ddreiedby inigvisg mellocking
600. The support posts 604 and the el ectrode carrier
1fengesevertinaliyalosy the sigts andrretaling thersaceeddilater susithat the

c [ t |

G ATESE iRl R, B R R e it fnpress
stevsedln FIG 11, each support nmenber 6 12 supports

the al um num plate 176 along a |ine contact 614 to

avoi d water trapping and water staining of the

al um num plate 176. The support menbers 612 incl ude
verti cal. fi njermsethod afClpinevienwheseiarthe thind plate inagdes a

B o1 L8 Eay Bty ok s L A7 S pifeRtaRP
nextehdmlg caH GurfagePREOWE0SdY thétédf, tHieelattrots carmerdheludes
176 supgprted_by the support menbers 612 the first and .
sapbHalityofwestioally exdending sitsoRearpetar Rediphery theseof ge third

a I [ I : : :
RPLERERR AatdieBhE slecAcaBPbTRER 2h) Thodh the locking
1fléngdd &lond 2he Istots andeotatimgahettkird iptate rsuehdhat thetcarde

170 _supported on the support nenbers 612 of fhe dryin
sSUfRe 99Nl Hé‘gﬁ’éﬁ'gg 9? thenglegirade cagier PPy the
wpiph surrounded half of the periphery of the

conposite showerhead el ectrode 170 renoved. The ot her

hal f of the electrode carrier 102 is shown surroundi ng
the otherhalf of the periphery of the conposite

shower hgad Fheahetide df laphi1Q) wheréiarhg Mase[fRithélindilides four
13 shows_a fourth plate 700, (blow dry plate) sealed t

d
t Restshsing threades refseat thedinsghgtrafandstheferrb alpte includes

Sy BBt hUEEhT foineT 1H0aiR shng aeno

6the pasts Hberfourth platéheing attabhed td the/Bése framedies ratatisg four
704 with openings 706. The eni ngs 706 slide al ong
(Rt PBER dikipgeis tURaBOOo Ko @ RUmPrRAg S

r @8RnRARIIY %o %egpﬂh%%uhh%lét@%?r% tHe\WaBFhrhe. seal an
Oring on"the fourth plate 7 agal nst the base frane
602. The fourth plate 700 includes a gas inlet 702.

Gas can be introduced under pifssure t hrough the gas
inlet 702 to flowinto the sificon plate gas holes 174

and out of the corresponding al um num pl ate gas hol es
178 as well as around the periphery of the conposite
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8 . The kit of Caim1l, wherein the third plate
includes a plurality of vertically extending | ocking

wo b@sgex2si th circunferentially extendi ng cam BUr/s196%003223

10

at |lower ends thereof, the el ectrode carrier includes
a plurality of vertically extending slots on an outer
peri phery thereof, the |ocking flanges configured to
nove vertically along the slots and the cam surfaces
configured to engage the first side of the el ectrode
carrier and conpress the seal as the third plate is

1 A BT kst
Deéhf%r enity éB;Br‘iﬁ( the Gbe UPthd EBRPbERE SRbwWRRTAd'E
?% opgnlngs

fourth Iate Inclu urarns wt
t BtaCénoldemma pimralltygﬁmummrﬁ metribers winichs exteindgveatically above

t osts he it tncluding four hand nuts
A Ruriaie o e RS T aud EhopdRipe SutoRD iEnine
dewéldérh@r sem rtehﬁ)\featw detBRing smmgﬂﬁutst Bha s*é%éﬁd parts
frame. . Caim9, wherein the base frane
i ﬁ&thm@lchOd@ maanermslmn@m tisst andisegond epastszaway from the
t osit.e showerhead el ectrode and a plurality of
sggﬁﬁgggﬁgﬂhg?s whi ch extend vertically above an upper
surface of the base frane to engage the al um num
pl ate, the support posts and el ectrode carrier being
conf i ed t lect

gzb T%eaﬂnle% O\A/err%\ta?’ vfmﬁ'eﬁ tg:% ffr%fjgndlz_ﬁé&kﬁd parts are

fromthe conposite s ectro
ofncﬂeail morizontaltyeaway frohe eetle othrerdmdodetacked fromp thesesmposite

RS Yeia el B AP NLVIEJRB a4 DD HAlsvel RE Araeae giweread

ta%cftr'oﬂétns %Gﬁﬁéﬂée% thd'HaselpArg, movabl e hori zontal Iy
away from each other and detachable fromthe conposite

shower head el ectrode while the conposite shower head

el ectrode is supported on the base frane. 12. A nethod
of cleaning a conposite showerhead el ectrode of a

pl asma reaction chanber wherein the conposite

shower head el ectrode includes a silicon plate bonded
to an al um num backi ng plate, the nmethod conpri sing:
supporting the conposite showerhead el ectrode with an
el ectrode carrier which supports the conposite

shower head el ectrode with the silicon plate facing up;
supporting the electrode carrier on a treatnent stand
having a base and a plurality of support posts which
engage holes in the electrode carrier; attaching a
first plate to a first side of the electrode carrier
and attaching one or nore attachnent nenbers to the

al um num pl ate to supportthe conposite showerhead

el ectrode in the electrode carrier with the silicon

pl ate exposed for cleaning thereof; renoving the

el ectrode carrier fromthe treatnent stand, turning
the el ectrode over and placing the electrode carrier
on the treatnment stand with the silicon plate facing
down; attaching a second plate to the el ectrode
carrier such that the first plate is located in a
space between the second plate and the conposite
shower head el ectrode, the second plate including a
seal which engages the first side of the el ectrode
carrier and a gas inlet through which gas can be

i ntroduced under pressure to flowinto gas holes in
the alum num plate and exit correspondi ng gas holes in
the silicon plate; attaching a gas source to the gas
inlet in the second plate and flow ng gas through the
gas holes while acid cleaning the exposed surface of
the silicon plate; renoving t?ﬁ el ectrode carrier from
the treatnment stand, turning € el ectrode carrier
over and pl aci ng the el ectrode carrier on the
treatnent stand with the silicon plate facing up;
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