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COMVBI NATI ONS AND MODES OF ADM NI STRATI ON OF

THERAPEUTI C AGENTS AND COMBI NATI ON THERAPY RELATED
WARRLIGATI ONS [ 0001] This application clains pPCDUS10$6/006207

benefit to provisional application 60/654, 245, filed

on February 18, 2005, which is incorporated by

reference herein in its entirety. TECHN CAL FI ELD

[ 0002] The present invention relates to nethods and

CONMPO$h it} ] ' [

SR RECIVERY, QI AGF 2T EROM MATHER LIGUORS
conbi nati on of a taxane and at | east one ot her and
ot her therapeutic agents, as well as other treatnent

BAMRIGRQUMD QEeFidE IN ENWON eat rent of proliferative
d' S s%?wexltﬂmq %”(h%rrec&/glsr df{t@ln’f”} ﬁh&h&jlqg\lggt he
aAxe

nanop ar conpr I sing pacl umin

( s u cﬂCIa‘B79/(bdmn@nm 92-ésteranittbl-hgdrony-2vihy troatinethyl)-2-
chenntherape tic a ents or radiation, which

mejvdpropignig #ddkis am e TRanREie SthicTHNSIARODR %@e@qﬁcant
R A By e RSP AP ML ) MORES, (1770 i o
ang ferpiseraompl¢:hwith theatyteniasnt podeio K BR, whictcinhititsias ehzyme,

e e 3B By g B ESrBE SBer
pr&ae RPN BB for] STETGRRUGRRe a&wgﬂmbﬁ@a R@ﬁé{ of signal

advances’in the field of chenDtherapY ncer
transdugtion pathways, includiegewoking-stimolatedme la?r@tfmilnm tramﬁlabf)n of

oS ot PR Rl PR Ses it B ofiaf o isSu fBiE pma r-2-

indMeb€ tradchipfidn, Reddingdib idhibitioR lof bfogk&soH & ter D dybR fbﬁdﬁl to S.
Su%%ery generally i1s only effective, for treatlng t he

C(daf 19 hap beemdmnonsirated e be SIieghive én miyHipds gpnlisatiensetnciding
infb o Uil b ST &Rt UARESI AR AR ol Bt TP i,
mehmomeghbmas’ Iaﬂdghdﬂhmnh of turmre | ocated in ot her

areas, inaccessi al e t eons nor in the t &E‘f%
of PERAFRLOB G é‘%“b? Gﬁ}ﬁréloth%Hﬁ‘?Y%’e ipcluding 9,is
dlécfﬂég@fﬂ ©s P'azlf?:ht RBr £3¢haig. 5&%%?356%39@@1‘!’[1‘&%&&@@ L339 iBY¥lescribed

he tine they are’didgnosed they are no | onger
in U@rﬁﬂtmm 6237 ,988 H@Wever, t_h@rygcvld af CO1- 43P mesmitingSe oglyda fthe range

g |ncre st ases. t ugh. hl.qod. .
of AP B0 S0t PG SR g R BFeeRBRE Iy U5 Rt HyRGsion
NS UG05c0033040 A1 m@cg@ﬁq%u@i of OETTIR rfebesdhgdn @8ded tbbtain

surgery, but rather die fromthe netastasis and the
Cr)‘séaé]@#@d@ﬁé‘éct@?f yskan elitied @ppli@boBy. Ot her therapies are

al s ffe

of f L zlitfllg H? 52 r%":ecfg g?ﬁgg%v%}lhg %%&elﬁgﬁa@ B%’)ﬁjtai’llme%%]é?ﬁ from the
mdtmaiqumcbmmﬁ@B&el wt-pedudtyof @TI- mdﬁysmh@ajeﬁ of cancer,

and is not effective for the | ate stages of cancer

with metastasis. Radiation is generally applied to a

L%@MAWG’F? FN\;:@QT%RJ ect's body which contains

nor nal pro erative tissue, in order to naximze
t he Theseveation phn/dddsya prbeessafon drenbovter s sIECRAT friom mbther

lojite B Process B Satrape RO S BT ing fhe concentrated
c@ﬂ%ﬁwsbuffad By wco%&{tﬁﬁﬁg ilCork At BlykRRnd Qe&ﬁ%alhzmg the

abnormal tissue. normal Tissué proxinmate to
CGEHGs preferally ftom ptheml so exposed to potential |y
damagi ng doses of radiation throughout the course of
treatnent. There are also sone treatnents that require
exposure of the subject's entire body to the
radiation, in a procedure called "total body
irradiation", or "TBI." The efficacy of
radi ot herapeutic techni ques in destroyi ng abnor nal
proliferative cells is therefore bal anced by
associ ated cytotoxic effects on nearby normal cells.
Because of thls radlotherapy technlques have an
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[ 0035] The present invention also provides metronomc
therapy regines. In sone enbodi nents, there is
w@ewsiogzds a met hod of admi nistering a conposi t PONUS2006/006207
conpri sing nanoparticles conprising a taxane and a
carrier protein (such as al bumn), wherein the
nanoparticle conposition is adm nistered over a period
of at |east one nonth, wherein the interval between
eacfy ﬁﬁ)’?ﬂeﬁ 'eﬁ%ﬁ@ﬁﬂéﬂf' thSmBheFRE for dBRin AR 1 MBS ARG in the
wherein t ose taxane at each administration is
proatssim oflep Bootitainadditiond3deldd. Intosherenibodimenty, dreareerse issepeated
&oll wing a traditional dosing regine hi sone
1y, Fﬁﬁnts there is provided a method of
adnDithet b§fdciGng aBeMpaRs b e iSRMHO Hill Be BpRREa Tdnt tiRFollowing
co rising paclitaxel and an al bum n (such as
Gmﬁﬁmmqﬂh%MWﬂ@KW-the nanoparticle conposition is
adntnlstered over a period of at |east one nonth,
wherein the interval between each admnistration is no
DBT@(IEEUBES&&RIE’WI@NV@EWHEINVENG’“@Nn t he dose of

paclitaxel at each ad str tion | bout 0. 259
aboahe DEOSEIS ANYCRHORAIAV vemsthed fs %‘I’YCMP%EEW 9 from
moltiied B?gnal dosi ng regi ne. In sone enbodi nents, the
ose the taxane (such as paclitaxel, for exanple
Abr EX3+78 @t(rup)tmpcan 4aehsten Msthrkhycbaxy-g (h}sckgxymahyla@e ut
7% 80 119%
me%zfggroa@%c aﬂzgé can g}%}st 1} éla/% ;?on*fa }llu @Irat b}lg*v i ‘ﬁgheme 2.

ThERCLTY mr&éblv@feﬁtfﬁﬁn ARy |ﬂhuéi§ E@a&mﬁbé@ﬁh $he fnb&ution generally
nanoparticle coq805|t|on is adm ni stered at | east

confbiubah9S o of, COK] 15omaxh 384 16,3 th fomet C.dai | )

S isbl SR8 05 A 6 ARSI SR o
CCCIEVW 9 redove} Frord ald 8¢Bystalli£hdiva steps, dﬂtylﬁdmg fetidl réﬁ){rstam,zatlon by
sonme enbodi ments, the nanopart)cle conposition

conyghiipnal teshaigues a1d GCHEN aowstediromanatherdiggrs ‘é)h“}le rocgss of
6, 7, 8, 9, 10, 11, 12, 18, 24, 30 and 36
ﬂwﬁnv%ﬁmﬁ [0036] hi some enbodi ments, there is provided
a mid biwdermbodusiontn CET-E7D mpr&paredmﬂ)d;astmbﬂd indipPatento.

5. 3RRaRB! iy i SEORGI RICI- ok BIoRAEH 8o (SiPRRES S Patet

PuBKERiBh NS TRD Y I0380REAL 0D of at | east one nonth,
wherein the interval between each admnistration is no

nmor & atvdier zboetlingent @KI-7 Zhig obteanedi from e apidie hydrotysis of
A Rl A e T R L A T

emBodBicnpthidls ascbmhplishéEiidiNgsiafigiempiasfolloRsd B Biich geln g
nanopartlcles conpri sing paclitaxel and an_alb

chiosgstgradiyATg 26 lmérquaﬁes deserihadiia USpPasentiNp. @s&?&k?SaéShaw

et cgll)g gr%}x%}ée 1 ?(@1% e s FS 7es L é néc?zﬁ?& mk?oc@%mfre%ﬁ{vﬁ{rﬁe@rd%lﬁgls,

rechg@talieiioads iccamplishedltushici convértional teghngquebain Mﬁbcahment,
week, and wherein the dose axane at  each

of
recxypiallizadionds pafprmed xath athes. Espwtafﬁéﬁt 6Ckid 49 coased frpm
rec@é@ﬂ%oﬁ'ﬂﬁ?? B”@ngo?ner{cr}gt £ﬂlstﬁe ofn EE?@(%%?U@ 1465 465ut8S8 : 1, and a

axel or exanple raxane
yledrblm the stnga i ebout §0Vete siboitid s lwo abowt T2 Yofo dbout376%., Ibone

enfydifinCiths C6lnd7 ABBEAaFCtoc DRt Fatop s £ BiG RomeRE arlor
ab&ggpoqu&ﬁqqﬂaao@g&hﬁwayered at | east about any of Ix,
4x 6x, 7x (i.e., daily) a week. In sone
enbodlnents the interval s between each adm nistration
are | ess than about any of 7 days 6 days, 5 days, 4
days, 3 days, 2 days, and 1 % In sonme enbodi nents,
t he nanoparticle conposition |s adm ni stered over a
period of at |east about any of 2, 3, 4, 5, 6, 7, 8,
9, 10, 11, 12, 18, 24, 30 and 36 nonths. [0037] The
nethods of the |nvent|on generally conprlse

o, o o " o
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tyrosi ne kinase inhibitor is Tarceva. Tarceva is a
smal I nol ecul e human epi dermal growt hf act or type
wat@piogsznsral grow h factor receptor (HERL/ EGFRPCT/US2006/006207

i nhi bitor which denonstrated, in a Phase IIl clinica
trial, an increased survival in advanced non-smal |
cell lung cancer (NSCLC) individuals. In sone

enbodi nents, the nethod is for treatnent of breast
cancer, including treatnent of netastatic breast
cancer and treatnent of breast cancer in a neoadjuvant
setting. |n sone enbodi mfitheme he nethod is for
treatment qf advanced solid tunor. In sone OH
enbodinegfs there is provided a nethod to inhibi he

prolif on of EGFR expressing tunmors in a nal
conprisiag admnistering to a manmal |nfected h
such rs Abraxane(tm) and gefitinib, mher T%e

geflgénlb is adm ni stered by pul sedosi ng.
0 0 '”E”} s, _Uhe, | nugntiqnopicovi des @% )
tweatl ng -ayprolif ert uch @s cer
E%Eg%ﬁhdivkdu ) Co ? gMﬁ Hﬁﬁﬁﬁagéngn offo 1 he
digri dual an effective anount of a odbogltlon
N noparticles conprising a taxair
carrier protein (such as albunmin), and b) an effectlve
anount of an antinmetabolite agent (such as a
RapHHGdiERSkG@irANal og, i ncl udi ng for exanpl erdpatfycii @2-ester with
2,28 rviadethgd 3dimdngdyr i m di ne anal ogs). | n sone2.erihbuirgnsrethyl) propionic
(Wgﬁ’w‘§@%nt|on provi des a net hod of treat?ﬂdc'rm)
proll erative di sease (such as cancer) in an
i ndi vidual , conprising adm nistering to the individua
a) an ef fective amount of a conposition conprising
nanoparticles conprising paclitaxel and an al bum n

( sudiie dg-phbduricaiTakd fé):;‘;ystaﬂmdubﬂ pResfaetiothee liquars ndsntmhmg
an antinetabolite ag ‘ant i net abol i ¢ agent "

additjonad &6l @iypi@llg,tthg %qufﬁgrﬁ | pgpsepbinghe S mother hquors 1s
20%9&318&]&: loFfhe |_}%}H&uc‘t‘f @Rﬁkgfﬁm@r@taﬂﬁ%rp YinloAg eﬁx"&gﬁuﬂéﬁt D5 to 26% of the

0

ctive anti nmet abolite agent
CaIm7orpreduet isi Itrbsept ndhe tn'od’re:r tifjuorsic Festieer athe dK}I—W-?&lAn ghede mother

DNA. For e t he ant| holite ,can he a . .
lighers cepaing @% B@pomﬂna?[ GOt ST feptl- €5 qﬂB’Ff BiGryafigythan is
yp? 1y&8 a5 itn)@uﬂ]?w % nRieARbHRRNt, QH@B(U {s8RicPRitio in the mother
Xeloda(r cytarabine, cladribine, cytosine
liquota b mdhe thag¢ af abat léytlotgér )1, ableiiled ut fo-he 1, about 2 : 1 or about
léf orouracil (such as 5-fluorouracil), UFT,
' Yﬁoxyurea gencti t abi ne, mercaptopuri ne, nethotrexate,

t hi ophAste@Ricé SE& Breater PercéhRMTAINIE)C inhbter liquors, as opposed to
anti-netabolites include, for example, L-asparagi hase

that i theayystalbes 6577 Handicates) hlgheros@bsbyhtmné isq8wE £ indhey
cryr% ilﬁz%glg]qéé)lgg r{cg%ﬁ %ﬂgﬁ%@gwﬁ?ﬂ%ﬁ%& égf'g n% naérl'@ls believed to

be$&k epfselidathan isbmefBPlepding fsihs inddeased pregateeiof isohree C in the
fluorouracil ,. and capeC|tab|ne I n sonmg enbodi pent s,
mqthe Ligeprsod\npicans haveedigqousred drat Hﬁl%?giq fgtip o b tnoréased in

orcfe? @&%rco{?ér ah@ﬁﬂh&lyylélg ﬁlgﬂ‘?[‘ f85drs moﬁl@ic%}ﬁof the PH
nment's |rst ne treatnment o

Schmnag thateircillusteztes the dammd.mdmerminﬁt enbodi nents, the
method is for treatnent of breast cancer in a
neoadj uvant setting. In sone enbodi nents, the nethod
is for treatnent of any of NSCLC, netastatic
col orectal cancer, pancreatic cancer, or advanced
solid tunor.[0072] In some enbodi ments, the invention
provi des a nethod of treatin? a proliferative di sease
(such as cancer) in an individual, conprising
admnistering to the individual a) an effective anpunt
of a conposition conprising nanoparticles conprising a
taxane and a earner protein (such as albumn), and b)
an effective anDunt of an alkylatlng agent In sone

Y T L
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[ 0095] The nanoparticle conposition and the
chenot her apeuti c agent can be adm ni stered using the
wGe 2008/0930ws e of administration or different roup€sUSL006/006207
adm ni stration. In some enbodi nents (for both
si mul t aneous and sequential adm nistrations), the
taxane in the nanoparticle conposition and the
chenot herapeuti c agent are adm ni stered at
apredeterm ned ratio. Forg lbe, in sone
enbodi nents, the ratio by weight of the taxane in the

nanoparticl e ‘E"brrposi tion and the chenot herapeutic o
agent is gg‘cét\,tho 1. In sonme enbodi nents, the %}OH
t

rati o may bet ween about 0.001 to about 1 and a
1000 to --' 1 or between about 0.01 to abou and
100 to In some enbodi ments, the ratio Ye!

E_1e taxane in the nanoparticle conqbgl tién
a

wei ght ,

a hLEt t herapeutic agent is less t :
% , ; o80:1, 10:1,,9:1, 8:1, 7: mo
N . b 2'1, andlllnsomeerrbodlme )
?axar€Th 1 anopéar
he chemﬂ’ éﬂﬁ;gutl C
, 00: 1 100 1 O:her ratlos a
conterrp at ed [0096] The doses required for th
and/or the chenotherapeutic agent may (but not
necesi§@Mand be | ower than what is normal ly rdgamesd
when each agent is adm nistered alone. Thus, in sone
enbodi ments, a subt herapeutic anount of the drag in

the nanoparticle conposition and/or the
chermt her apeuti c agent are adm ni st

subietberdismors ebtaingd fom the crygﬁaﬂt%%%faﬂ &79, @y dpscribed above,
t
ari%%ﬁ%%@tﬁﬂe@mp fechBed ol o B8 id g ook T BRBHICH Grith o
buftesystehe i.dr, agpH aljodtiaghbaffopduoffecscdutiapod scblivent dmaheor

e QA OFE Ay B TS BB AR R GF @bl GRIpodment, the

PHEASITLOb 8 by 8o 8T ni strati on and/ or the

amount adm ni'stered over a given period of tinme
( r eduonelethbedjment yhe, buffeo saljitiomcantares sodbwd iapeiates In other

e DRSO RI R RO oAt abed e AL ARE ot Tl otter

enbdDRRES, t16d e B&Qﬁbﬁ taaihe s diktack dr%o&ﬁ;ﬁﬁ&‘detdté’l ?ofa@ﬂﬁm acetate,
degree of treatnent é at | east about any_ of 5%

10%
ang/gyzing @ostats oy oxperb nigthwysolygot is gn orgspis, solenb oles further
t
em%%ﬁﬂlgén??[ﬂ% §r%a§f3 g%nﬁété{gertbrgb Slg%gﬁ%wgﬁbg%hfeggat e. or anic
sob’fznﬂlh etﬂghydmﬁ?fkgaeetoﬁltmm,eom?imadﬁ@r Ba?ﬁhén em‘tﬁ)@ﬁﬁéngs the solvent
. required to effect the same degree qof treatnent
is ¢ %&Wt%&e%veaﬁye 1 2 muIROLacolgs ey SEsionfile, andlor
ac&%ci® W or@ enBRbnent 40O Bd1ubid rét?d'r@f &'[%ﬁgtorﬁﬁfe? is Bddeen 1.5 to
ose of both the taxane in the nanoparticle
1. ]cnhf)ohl anomheranﬂboﬂhn@rmhhmlhmeammlcl ag@n()tbaréuffedmmhs

sofiaR NFb<bdelitad SHaSERAREL I r2f e arrEneLt ot il tpyention

and ¥6ANEL lﬂlotvﬁﬁor&ﬁ@@@@lﬁllhﬁ'ﬂfé &9“’00& tion and the
chenot her apeutic_agent are adm ni stered at a

subtThesalydion o€ residual foame&gmetbe moghes liquows, andrhimffer system (i.e.,

buwd%gét@hatnﬁ SHNQ}S’@ ﬁso x§1§(e 1?% %rgﬁ e Bts ﬁ'lggstogjﬁ{rﬁg?s W Ninder

| ess than the establlshed maxi mum t oxi ¢ dose (MID).
For exanple, the dose of the,nanoparticle conposition
and/ or the chenot herapeutic ﬁgent is |l ess than about
50% 40% 30% 20% or 10% of the MID.[0099] A

conbi nation of the adm ni stration configurations
descri bed herein can be used. The conbination therapy

t axane °
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pol ynmer formation. As a result, a uniformspatia

distribution of alternating hard and soft domains with
wa@2doe0g37maNge order is obtained at the nano- m BCDOS2006/006207

| ength scale. Such a pad mcrostructure can allow for

a flat and extended Stribeck curve. Further, such pad

structure can allow for superior control of

tribol ogical, thermal and optical properties.

nitffpeR arh Retk ratﬁﬂé%%pﬁﬁmat/ 08 t6 @5Pcaifo|§ 04 BEWEP M bRkt ¥

di'stributed to achi'eve custom zed poli shing ) .
embadictents e solutiop domiRed Aer 48 hawsi| Thalengthiof tigs maebe adjusted in

ornmul ati.on.several. pro ties I r .
ordeP i M@ RS BT Shis R [ oo B g Sl g o is
mdietddufirin Ethe @ixifd) fonaiity, bg BIPLIE: | ncreased while the

glass transition tenperature (Tg@ﬁof t he pad pol yner,

t he FoHewingmixing) therpreduct i separated bpcopygptiopgimeans.” In one
* = + , r i roerd . .
enbb ol Mooty 16 fluel oy colp 50388 oh ERRRA it 1 bine soluton.
Thgg‘ is Ecﬂmﬁéiaiyug&hihﬁy uf the?@rgan‘inﬂn}es airh)irgdni%laya‘s gbliabinecé) with water
ecreased an e surface tensiop can be ulated., 2

angBips- of heRrepyr i@/!ef [ torrpdTedeyiet FiuBSUAg apd pespgated ftder
reducéd gﬂe@su%ﬂ %‘eﬁ&kﬂiﬁé‘@ dalf GiéPmefBASHE éégax%ﬂﬁ’g ﬁﬁ?ﬁ’@d&f would be

pores can Nave an I npact on tactors such as the slurry
knowa tes oz of skitl trtbe estt anderacahtehplati by thid swentiomt iThe method of

which jn turn can have, . i.npa on ke trics of .
SeRARRg: Y BRoiRGh SPRES S IdR O R U0 4540 &y oreanic
1a}%ﬂdF$mviﬂ§B§_ﬁ§at%, We AR i 9YRESEtal2Bd B cbVeitibhf Sechniques, e.g.,

(WW\U). Additionally, it is further observed that

|
presédtatibab bi engembogimemyuthe desm isorcrystalliged Sompancetherc dy Suther

e RSP0 1y B8 Eo B 5 8

redt@iallpitionriierOakayaNsrbet dsed acdtdrivil@aaniage basfer with@exanes or
non-uni formty of shear force has an inpact on_t

hopigRe OF & MR e 0F t Ryl gnetbFe ss Vit bexaRes, of eBas. | KySOcfurther

cnfSUEFA ot Vool QURH VAL AR AR, Bl AR5 may
be doedsiot insfanceymddérrvatinem by bpmentipzd sechaiqueghl y

ana 18 Repanaenimont StrerarieirBLhEL iRt es & Bre Biep ptfrerater than

ab®@Rr3051 . L 1- otir cHHRE AR kheFe@gsitaliz0d CTRENIMEERB:C isomer ratio of
properties [0022] Function grading of materials refers

abowt 48:If, foe nleontt 4P dgpogrsatef. Inetilirethar embadisndnts, thel reerystatised CCI-

lishi surface L ch .y 4snot _be radially
778 Bt ARG Bort o b o Pl S ok R cal
Pr O biticf mbadinfeatsUthe hrddess i defeated usiag the inblePBYubtained

pol i shing properties in a pre defined systematic )

froms Bysrocesgincaden te shtaina desited totalageldiod Cdieﬂ 9. In one embodiment,
.2 l: 0

AR Sid BRI P ST AR A00Bbe s s
95%4, @k dreates.s Irtsthemgniddiinedihe t@alsombingd yieltl echiedgeis wbalt®8%,

| oss is the uneven_distribution of pressure as seen by
or greatega Pehengs 3 PelgwiiHustisdasithtPiegessSr ocess. The uneven

di stribution of pressure fromthe center to the edge

is inherent to the way the wafer is nounted on the

pol i shing head. Reduction in the outer edge yield and

a decrease in the nunber of defects can be achieved if

radially symetric functional grading isused to

conpensate for the uneven pressure distribution.

Functi onal gradi ng of nmechanical properties (hardness,

conpressibility, pore size and distribution) can be

used to conpensate for any ngn-uniforhity in pressure

di stribution. 4) Surface-Engineering [0023]

Sur f ace-engi neering of pads is achieved through the

addition of solid [ubricants and/ or polyneric

| ubricants within the pad. Such nethods of

surface-engi neering through |ubricant addition can be

Y T Y Y L o s 0" o, =
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| ubrication regine, pad life is increased in the
partial lubrication regine. However, the rate of
waeb@age37as t he negative sl ope indicates for thecpasimehos207
| ubrication regine there is less stability, control,
and predictability than in the boundary | ubrication
regine. In the hydrodynam c |ubrication regine, an
even larger fluid [ayer results in even | ower RRs.
[0086] In Figure 5, an i j Prestonian plot is
shown, where the rennvalqﬁgkgﬁ%%R) Is given as: RR kPr
X p X V (3)where kp = Preston constant; p - actua
pressure betmeen the pad aRd bR msq%&ératqm,ﬁ@d V =
relativg q!a"i fhfster af'e” veliomert §:C [ O 7)],, | dpsifel grrystetllh@
Prestonk@@ma t1s |inear =d$:4 function of®
pressure>%iines the vel ocity. 1 V|at|on fronrldea

| i near behavi or can be attrlbgiﬁékma;ﬂkussy r heol ogy
and polishing pad tribol ogy.t Féws i nst ance, a
conmparison of different slyrries under constant
condi tions has shown that k gexhi bit non-idea
Prest oni an behavi or at hi gfe: pressures. Such slurries
are referred to as pressure-se |t&&§e§ky o6 €55
Addi tional ly, polishing pad tjri bel gy, whrch IS
i nfl uenced by vari abl es sﬁ@hJas pad hardness,
t hi ckness, conpressibility, porosity, and surface
texture may al so(p‘é ﬁtc,r,ét;g,“g)e t,0 non-¢&EWI (mdRredigtophi an
behavi or. [ 0088]ischers@iigh sever al ofsfﬁEBhBopad desi gns
whi ch i ncl ude sut#®surface engi neering and | ow shear
design of the pads, a CW° pad with a | ow COF can be
: b
B R R S s it R
lingfation therenfs and smal |l hard segnents distributed
t hroughout the matrix of the urethane. Extension of
t he boundary lubrication regine also correl ates
EXANPEE y to the pad mcrostructure. [0089] Pad
custom zation can be systematically carrled out based
on the pollshlng process. Since the "art" of CW
Jnvglv , | D3 ) f custom zation has to be
SINAS, LR S raree >t he various aspects which
affect t he process Nethods according to the materi al
to be polished as well as the IC characterlsilcs for

pad Tescenica{feothr o Dewsprensedds! gt meahvyer to a
sureéo%’c Sh&BhoGE L%s's;g ers%& unh Qe MS&%%W% dd1iFon. To
0 spec r ichis

I'c requir custom zation
thig aslado@Wap @dldedKE(HMm:eﬁc pad Y300eah aad giumexiator fogmabétete buffer (pH

5§85 2%%%@ feskm chatzeghonh ot s abrites, paoped Ry pastalich egtate
buh%r i at .5 ethEeSm{]@t&cE‘?s StrfddGb iR ahahagsegr@émtrdnq.ra11 1

segnent and soft segment
acetoﬁd: pedpate boffer (@HMS-MiSer opore size and distribution. W

have, achieyed the e C ol § h sel.ecti on of

b i 1k st chaiegs S on S aghe PG B RiLstpr solvent
(aﬁﬁﬁ b'cﬁrﬁﬁhéﬁ .99 BF @@3737 9 wi0iQ6thetic ratiB®:gre1.6f anMItha hdRer liquor

for polyneric pads used in cheni cal mechanica

was|canegnirztedivoderneduasd pressire ¢ opiatn 445 & of pigdueiras pdoam ] The

A var| ar [
PSS TG 83 SRR TR B MR Al irogen
at 200012570 foe a peidEman of sS4 hstidnthe prdgressof rhmeacmoa mabrii@yesl by

tailored size and density of hard and soft domai ns,

ot her inventive enbodi ments include the introduction

of materials, such as pore-formng nmaterials, solid

| ubricants, enbedded abrasive, one or nore |ayers

normal to the polishing surface to relieve stress, in

situ grooves, and a transparent regions for endpoint

detection may be added into the continuous pol yner

phase. [0092] The subject custon zed polishing pads

are typlcally nade fronrpolyners Exanples of polyners

e T | - . o "
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subj ect custom zed polishing pads is determ ned by the

concentration of the materials and agents added to the
w@oelogoeid7abef ore casting or nolding. It is conteOpPUSL086006207

that pore density can be varied so that the polishing

pads will have pore density of between about 1%to

about 20% of the total pad. [0127] It is contenpl ated

that a variety of materials may be useful for

HEQRT‘ A bRY dRP 18 SraliB o8 BAOBE & lokiedp kafple Qbhs Wl 1 hl fnd 08 1 after 48
ol'ymer matri’x during fabrication. Some exenpl ary

h. rﬁaﬁeattlcmfsthq: twed isdmefsaamiingd theesams, afichddrhcal bl owi ng

ercritical .
o o ai st REKIL IR it DO o SRS A BleSing apagppe with
3060\m1 BEbMAR I The dfpleb@¥a ram-se;bmtemaﬁd Etdaetedbaikh 300 of ethyl
[0128] Polyneric hollow mcro-elements materjals _are
acqiafgallhg oegshisrlpyeas Weke qogbined:and washed with geates (3 Abmbamd brine
0} |
QT ThPOReBHTRE fas b 52 R4 R R B T el Blrated under
re(ﬁme‘mpiswé foihcﬂ)azhﬂ 4548¢; toiplrmhmaaﬂﬁalmlhiw ftmtel dg}‘iﬁ fﬁim Iwas
exa uch _as j so- ane .apsul ated within o
re%%aqgﬁﬁ*ef? esher (RSO e it s ARG B VACRUR QYo A 55°C
|
to LéhlRE WRRVERIUIE b2 S Qb HP SO s RRLRAB MM flrity 93.2
% élﬁxpmrdatﬁl)amdcaﬁl isngagric 18tic bf BolQ awSt ¢r dbk egvemery yiglé was 57 %.

avai thin e nd, u ded Ver si ons

o pi1ef Mgt ot Daf SRS Elst B GRSpte o SbRRT 165G of
prddci@td 9sht yhilow ReanewRa Bl edsorsds Lo t NeThOFdafWvas treated with

m croel ements are pre-expanded and do not under go size

30¢ ndog gcqﬂqnq :n:gta(tehbu @h?@ltﬂ 256 fpﬁéﬁi hpdbe @@gnmgmlxture was diluted
wi pﬁ?SrOat S né}%#l Qt% aﬁg WA Ql?e vgﬁjl% x% 1%1'1 gf‘ ]?111 hee lﬂg%l!]l?eous layer was

croe ex an fica
sefRiQECHE exthaered Wlﬁl B0gnhEaf etlkd &bet@ife El@@él’fg@ﬂnc Uyepok €eSb@Bined,
usi ngsuch m crobal | pon materials. The pore denS|ty |s

Waélaﬁﬁit%lp water (BO0 B, Rrined209 bfanﬁirfie%e‘éﬁnse‘élﬁel e A
co SN pBLPHALELAENLS, 034 S RTbE ks LGRS o oo

foamlnmﬂh alp:@hisbraert natlg of 9adu b machdrean be xecdys,talhzﬁdi from ether to
co ex sal di car n1de and
Bosrsdulas Pﬁh ??? 2 Eﬁca??‘g thGRTQcRSS YEW- t o
gener ation of nitrogen gas can be added into the
pol ymer batch. On heating the polynmer these chem ca
bl ovilhpptergs mubh@él@omné etheo dgqun@n@adeglﬁﬁda hekeih eredneagporated

th ded
by b a5 0 Bk Al ERienie B FinocRe et e 85
conditiongs nal tvhintfued iiEsRiib&Dinthé §heRffict digbJARth ¥t Hescibed herein can be
S ercritical, fluids [0130] In the Micell process,

withoutidepating fom the gresewiinesationt Angh minsr pridifiastionsand
[ u t r

#%é%%?la U3 RE R g e P e BSR4
forns n1croscop|c bubbl es, ranging in size fron10 1 10
mm D. Mcelles [0131] NIceIIe structures can be

i ntroduced within the polyner feed stream Such
mcelles (liquids or solids) can then be | eached out
using selective solubility using a solvent which is
sel ectively soluble for the mcelles such as hexane,

| eavi ng porous regions within the polyner nmatrix. For
exanpl e materials such as Dodecyl phophochol i ne,

C 6SOBNa can be used to introduce mcelles into the
pol ymer fornul ation. E. Porogen Material [0132]
Porogen materials can be used to create pores in the
pol ymer matrix. These por ogen materials are nade of
anot her polyner for exanple polystyrene which has a

| ow degradation tenperature. After the desired anount
of the porogen material is added to the pol yurethane
matri x and after the pad is forned, the porogen
naterial can be reaned by heat treatnment of the

g, - S T S T .Y Y. Y. 1 ~



groovi ng on the hydrodynam c pressure generated around
t he pad/wafer region. For exanple, Figure l1l4a, depicts
w@2wahed74pressure profile (indicated by the di pgDnsiohg006207

striped triangul ar regi ons) when a non-grooved
polishing pad is used. Figure 14b illustrates how the
pressure around the periphery of the wafer is rel eased
al ong the grooves. That is, the grooves conformtothe
cLfesur e generated at every groove pitch and, help
prOV|de uni formslurry distribution along t he

waf er/ pad region. [0164] In general, any suitable

met hod ofA oot Cormrrgedvering 0@1@7961«&1&3 nothen 1i@h?s padprEing:
be used. Unlike the current nethods of ex-situ

gr oovi ng(®whi Epncsplating the pothsX ligiPsal in nature, the
insitu hod r|¢5%h r to
advantag§? F§$ exg} ?ﬁﬂﬁﬁggﬁgggﬁg?ﬁﬁﬁﬁgﬁhenmﬂmrhqwa
treginmat/with ané’sdeusjmg umﬁieehwmg a pI;Ipn(clm taygdef dbeuks to about 5.5;
expensi v t ak [ femer
manuf act z‘i)l elﬂ%% %e{{ ﬂl%g?%?é Ao ds
descri begy) her erﬁﬁgaﬁ&wrﬁah&avlng%@rem%ubrgaﬂwa@m%ung
conpl ex groove “desi Last | the in-situ methods
descri bedeher @ecg}f%alggdpg@m Cyl- i%? e to produce CMP pads
havi ng better tolerances (e.g., better groove depth,
etc.) [0165] In one variation, "the methods for in-situ
gr ogvi ng Tee Fiﬂfdemcbhﬁmgstﬁ ctfimdl , sibletetmstepd (ahthngughl (A} exd
i nside a no The nDId may_ be na%e of any suitable
repeated using thevgpieh Bquar ebtaised fame step®: nol d maybe
nmetallic, made from al um num steel, ultranold
naterials (e.g., a netal/netal aIon having "ultra"
s rmGt h edbepraess doobtdigg tolvilagin 2, stherem thefirfabcombined pigld
5 features), mxtures thereof, and the |ike. The
exﬁﬁ ¥9W8y be any suitable di mension and the di mension
of the nold is typically dependent upon the di nmension
of the CMP pad to be produced, for exanple for a 20
i ncH. pad Thempiagssmacprdins/te claime?, iwhesteinl therfirab eorabigtedhyield
2 ch thickness. The pad di nensions, in turn, are
ex??ﬂ?gg?ly dependent upon the size of the wafer to be
pol i shed. For exanpl e, iIIustrative di mensi ons for CWP
pads for polishing a 4, or 12 inch wafer my he
abodt 12 Thp@rocess acgprdyug 19 anﬁ@n@gf ¢laimekiq %Wrel{l@imﬁ
[ f e
a3t L St adotiB FBARE R of iRk HERE
silicone lining may be used. The silicone lining can

t hen be ossed or ched  wi pat ich i
cont ene ﬁqﬂgrpyoqeas ‘l‘%@rdé‘é%ﬁor%mg{ 8@\? ih HX\QF“‘&@&B”H .
co%;?ﬁséslsgﬂﬂ%%&tg hen be gl ued or ot hervvl se adhered to,

retained in, the nold. It should be noted that the
lining may al so be placed in the nold prior to it
bei g pa erned. The use of |ithagraphi echni.gues .t o
et oH”pat (SFREGeR EeP MBI AL SHE Of FRIETRL gy Sy the pH
ad&ﬁf{g BETdes LR VASCARMY, feftaldfde@MEanS hdefoniPRE or Bedic.acfd as
Ker, Stereollthography tool i ng for silicone
Sohﬁmdlng, Advanced Materials &Processes, vol. 161 (1) 5
pp. 59-61, Jan.2003; and D. Snock, Nbden1PIastics,
vol . 75(4), pp. 64-65, April 1998, which pages are
her gy i ntemppeyess sudonling @f @4t evlicheih e pH edjustirgd uffer is used
For exanpl e, rooves in the mcron to sub mcron range
withsgeetone ghsely Large dinensions in the nillimeter
range nay also be obtained with relative ease. In this
way, the silicone lining serves as the
"ol di ngpattern." However, |§ some vari ations, the
nol d may be patterned mnth a conpl enentary groove
design. In this way, the nold and the lining, or the
nold itself, nmay be used to produce the CMP pad groove
designs. [0167] Figure 15 provides a cross-sectiona
V|em10f an |IIustrat|ve S|I|cone Ilned nDId (200) as

o o o,




| ow K barrier which can require low a COF. Finally the
third step is the renoval of the tantal umtantal um
waoraociogzabarrier | ayer. Typically three differpot/upade006207
are used for the individual steps. Wth sonme of
Neopad' s pads, as described herein single pad
functionality can be achieved (i.e. a single pad can
be used for all three steps). This can be achi eved
t hr gqugh ' [
por e ni F RSk Bl B3y Pnt URERTE £, SHEREE cther s used
in fopatallizatiegr al pads. Low shear integral pads and pads
containing solid lubricants such as Boron nitride or
Teflon(r), which can be a solid lubricant for copper
pol ijphi Neppe ldcR¥ z{c%rd rgtgvéﬁﬂl off51 Wit P8 Wi diek l‘iélli ether, t-
for the copper polishi process. [0196] STI (nitri
butyh thetwil dthes eattaitrdan mectmqu sﬂedwtﬁhrtmm:gh:s phhemm o1 @mixture

o TSI BB e B 7 2555 B ion

oxide can allow for selectivity in the polishing
process, because cerium oxide can sel ectively polish
ni t dilde. Thaeroassseactansing torslaimel 0, vhersietie spiverigs diethyh gther.
can allow for | ower COF. Functional grading of the
abrasi ves can al so be used to polish STIs.[0197] A
sof tier patheprddesadabdirey tocaypnessélbinks 1 1o 11)@nthpadsmprising the
used for polishing oxide can be used to polish
stoppiAfst en, which is a soft brittle material. The
reductiongin : Aressc chi eved by using
soft polgﬂers?ﬂgﬁg%hgg oné@ﬁZE%?ggtured using a | onger
chai n pol(gpl ragieg itel CCRAWID lmder maoueasi ng t he porosity
in the pad. [0198] Optical material, which are
extrenely brittle and can require a | ow renoval rate,
can jgesi %e'ﬁ?&é&@sd&céﬂmg R3m\Mohs BFElaﬁﬁs CliBY, Wherem the CCI-779
pol i shing whi ch has a very [ow COF. This can be
pnabhﬁ«btl@ tebyyhas h8:@dsdimerionatad geoater thandBrli. cant s and/ or
the use of | ow shear integral pads with nmultiple
interfaces. [0199] As with optical naterial, strained

si | ilgon, Themkédesd acdaidasy tofinkloat o tlaied UIER, WereSOH®, CCL-779
present in the substrate are extrenely brittle and can

pmd@qqi therehyheme Bebrispatericaatio gieatst haBidPd. net hods such as
whi sper or cluster polishing which has a very | ow COF.
This can be achieved by the addition of solid
| ubriisc antEhepnebesy adchrlings® em@r onewf slhmay 1 tont 2 grieteimeaitigl acetate

. wth nmultiple interfaces.. |[0200] If SoCs are present,

18 Yﬁ?ﬁl"@ﬁ?lﬁﬁr‘tcf%thﬁé"lé{@?ﬂe&fé‘&t‘% th the addition of solid
| ubricants such as Boron nitride or Teflon(r) and the
use of |ow shear integral pads. Functional grading nmay
be needed if large pattern densities are present. B.
Met hods for custom zing pads according to IC
characteristics to be polished [0201] For a high IC
pattern density, greater than 70 % on the substrate,
a tighter control of the pad properties, such as |ong
range order, pore size, and distribution, is desired.
Tighter control of these properties can be achieved
through control of the pad fabrication process, such
as controlling the uniformty of the tenperature
during the manufacture process and havi ng honogeni zed
m xtures of the polyneric starting conponents. [0202]
For a high IC pattern density range on the substrate,
functional grading of the pads can be desired to
accommodat e the density range. For a high pattern
density range, such as about 50% 100% of the
substrate, continuous or di s€ont i nuous radially
symmetric functional grading, as schematically
depicted in figures 7 and 10 respectively, can be
used. For an even higher pattern density range, such
as about 809@ 10096of the substrate non- radlally
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