Conposi tions and Processes for Photoresist Stripping
and Resi due Renoval in Wafer Level Packaging
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application clains priority to U S. Provisional Patent
Application No. 60/623,190, simlarly titled and filed
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co- pendi ng patent application, entitled "COVWOSI TI ONS
AND PROCESSES FOR PHOTORESI ST STRI PPI NG AND RESI DUE
REMOVAL| NoWSERUEMERERABASRIBATID L iae ATiengre day
as the instant application, and is related to

[0001] conmolhys Fpdicamad:laims-ppierith figm pAS aprovispial patsmt@pphcatlons Ser. No.
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application, the entire contents of all of mhlch are

i ncorporated by reference herein. TECHNI CAL FI ELD
STATENIBYZ] REGARIVISET BEPEFRSHI 0 SRONSORED RESEHARCHOR PHGELOPMENT
Hm02]the f rlggﬁlonégf integrated circuits, sem conductor
packa |nted circuit boards. Mre

specifically, the enbodinments relate to conpositions

and processes to renove go ner and cl ean etch/ash

resi dues wi t hoBAISERE THRIMMENEEONubst rat es or
t , ; .
[0003] ggr f;@?%ﬁ gfﬁlﬁ% el elsggls [ggﬁ)sotﬂat e;lr—g 821 git% Erlllgﬁ H%t?oarll nlato many other

dlffererﬁmt'ﬂmwtyp@r IBhﬂﬁrycﬁrﬁé stes dellphm adéll(’ds fremsaditalos which are capable of
nput ers on the ot her hand has created a Sed
differerfigho P mst, .1$ﬁwé @Ha@@ae é%ffeé%nt&a@d(cr%&)typqsef paRRHGHedy-antgm cells
are refe%lfeﬁ E(IS éﬁﬂfgglp?%?ﬁa%%g% &e@ﬁib @l 111 %sgg&yg toc?ﬁﬁk%hﬁate into
many celhglpesli Agypéd ofplotipqiettestdom od:lbgﬁ Iagh 1mdﬂs’rete slesresdardh aoeeounity is the

human AP R TP OB BEITR ARG AP PR S B R G (i is an

embryohfbest&’ﬁfc%ﬂ dePEl ﬁ&ﬁﬁllﬁﬁrﬁnleﬁm SuréR nHQl%aﬁ BibkyoRid stdi€ cells are
waf er beforeit is diced. Benefits gained using WP

of greau setsintifie anfl oeseaglimberest tiepaise ﬂ@e@cquser@l eapsbleyof indghiniio pepliferation

in cul ﬁs;\gt%];lfg%gﬁfé&wga%%rgﬂlgogg% égl %%eﬁea (f 3! ttﬂltso%g%l%lg &ga%t in principle,

of supplyifg K& lkSankd @isek fdrSreplacenitit bﬂ failihgdr delfédeive iufhan tissue. The existence
conductive interconnect bunps on the wafer. These

in cultupplhurpsharbrypigptes eqlls o figes féfs petentialdbr amlEmised amemfs of
e SO 13 L1400 TSPV i AOPRRSILS 6, i o
therapettid pjroa:@nmrgetotashsmm fuman ﬁamhc dngeatieiondé wi thedutuay/euniresmbryonic

stem o<l S Pa OB SPAGI oEi68 ULL Y8l 48 VoI VB B Hasaggs 5o 3 to develop

dlfferengitar‘e'acde 1s BF tifuk ats&!nq)%rtr t&gor ﬁéﬂéﬁus%& MR 'Tlgmaﬁ‘ggdles for
acenent unpi ng. ese t echni ques,

ﬂwmpdmﬂpmpedmthat t he nost cost effectlve technlque for

oov 1 e P S 5, SELIEE LA BT Mt e -

cellularMIB PESBH /R halihdHo TR KusaRM h&HRE ER I@ﬂlé‘iﬁﬂ)ﬂaﬂes fddkptors, enzymes,
technique is being rapidly adopted as full-area

granule pnépthon n@hldarkpm@saeemrtbatq@gtelﬁfe rardﬂagﬂlablﬁaifmmu@ag to several factors

ropr SSOrs Ital
in the bgq,ogietg él%l&l?,% bﬁ%%iocl ac;f&‘r{l%htni Bt tEarnrsfuglqr%taée ]rngicg.%ﬁ when patients
suffer 14rig edlitnSitic bROA&lss, e Wykdsed fodhem@dad agénté 61b1ﬁ1|gﬁ abicandiatieh exposure
back-end I C assenbly are performed at the wafer
in the bﬁ@@ﬁdhdyandlmﬁé/@n@tv of pthar medicakdiispmpiapeess awdbas, thiggibocytopenia,
esp emaf X re%g)e nte % a%-ﬂﬁ)@vgabléif%mg %1 ht r&%lelgtg t\xgtrlll leni éﬁgL ;Iﬁg Iglgcﬁ'? ]fli%r ﬁ an of
connectlons i s done before S|ngulat|ng i nt o packaged
ICs. Flip chip technol ogies formelectrica
connections for face-down el ectrical conponents on
substrates, circuit boards, or carriers using
conductive bunps on I C bond pads. [0007] During the
VLP process, photollthography steps are reqU|red to
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[0011] Conventional photoresist conpositions and
processes are not conpatible with WLP processing, in
w@200b/08ssause of the high sol der re-fl ow t enpePEL/USE5/039401
(e.g., 150C - 400C) and |arge resist thicknesses used
in WP processing. Thus, new photoresists for W.P have
plateletbestordgw & pipelty ety Ghiays hy F Dénand A4 BBrisgwletion) causes recurrings

shortagiy (Y HBEITAR RERUEN i 0042] cPiBParULRes iRper

[0005] Pr odu @tfﬁllfo?“cﬁ'@deﬁﬁﬁg c&hﬁbﬂlﬂtmm% cArieHily slock@n®r (el pu rposes,

al one and NVP wi th al kanol am nes, such as PRSI QO from
plateletBaiicelmon,gZh@ﬁl'ﬁsiffragﬂﬂﬁOTélpteaﬁ curgrdlymecizealy gppisable metgod for the

long terg? etgrg{gg Sﬁg ﬁ%{; glgogg}l%debrg ﬁ,geﬁﬁle%rtet}l?stlgu ?Oglg }%e?ﬂgfe trof RYe days for

platelet8#@ndlAes foQhe EXATHEES 1T Hereb tofoundhyd et I&ﬂbw&tgaﬁrhﬁ tbr testimg and
maki ng stripping of this photoresist unpredictable.

shippingt Mappélaodhagkaeansipntly daye lnsistipalidiffisnliies beriespipieletpesh andin

stock. g 1%%?)? iug)%%gség%&&; todxhggi_‘@'yﬂ&%j?ﬁélg rér%a?@%s%%fire difficu Ities.

[0006] f or Vﬁﬂh@dﬁ)ﬁ%@ﬁlﬁ@le@%sb ifi@hn pieoessésy olfEBp pgibts clatrhahen cells known
due to possible netal ign cqontam nation of the |IC.

as megasryngEiest hbe difcesntipdorpt mﬁgeewﬁw@% O &PUBFEAnddpmtag gdult
hemato QF%]&F%E del1Y Ba LR sﬁldlddhﬁu ﬁMrEi Q?as diSRYEf Rt R rent dation

require very W th very

are, as ydtghilknpwhe m_eﬂg teﬁtnrcudmmmﬂ t@th ﬁi@ﬂmaﬂpp@hﬂtmt@m celtsraagd of

30 mcro ol der .mcr i.tch. . .
megakapyRI<adn Qi LGH OB pReANs P gl S LETREC SRmpuiaign ofhe se cell

tbNaolistary bakik and#b geneti fil

almost Qﬁﬁ({?%%)elot c géﬁ‘{egﬁgn%tﬁ EH y%atﬁglryﬁ?}gﬁ I/OI1CT eqw r errlrent %ene o proTTes
of normA$ ntegdcasy@eytezsfam dwailgbled dhe ravifre differertzation of meouserephtyonic stem
cs g FFORLE TSR PETE Sl Bl g HGRLh g Frotcn i
yet unpld\éft, HumaRemdMsust PRkdas difer ¥igniRenti@ nhouse parateirelsypaller and

renove t he photoresist for smaller solder balls to
exhibit proge bigeifichiet gramls heterogerdiivnas Cempﬁféii fokwmae platqlels.c Phemech anisms

of hum%ﬁ%xa nl,}au%g%le%é Cflﬁ?fc{t 1?%2{;0% gl&ar%@?ers & ags t%ﬂeosf%uﬁ%ﬂy

dﬁﬁxmhevel it 1s not predlctable to one of Skl|| in the
whet her and whi ch strhﬁgers u ed with | Cs
[0007] or K fGFIoVE stilh Figmiieentdpch ocdanty isthe yBiesiFRAng; Hegprocess of
formatl%)ff;t:@ ﬂfe?&?ﬁﬁp he bh&’dlﬁg }ﬂ%ﬁ difie ﬁBﬁ%éﬁaﬁﬁy%Ey@y ®he accepted th.esis is
[ process rat an a di ssol ved process due
that a combination of fictird, icjudifg plréepesd endothelizhsnetionenbrannbetdrs,

BT ER NI TR SN TR

stream, [Cg%%le B CBEsA R SRpattiRaios "tk?éin&ﬁra%l@e&l‘e&&"r&nttﬁ% PropRyeddt structure

copper on a substrate (e.g. gl ass, ceram c,
formedmnalst mgakalrWCdMeH@Wvgﬂ dsstheam&iangely npag e, and the formation and

attern 15 .fo he copper_ |
separaiffy st blataPE Aok Aig T dp et erEn R bR Fha Bl remains to be
uncovefddt ernatively, plating copper over a patterned
phot oresi st |layer can create the circuit pattern. In
ei ther case, the exposed hi ghly crosslinked
phot or esi st ygg- t bstrate.
Cbnp03|t|onsng%LE }ﬁ@ﬁ@ fﬁigﬁ%V|ng p d?gre3|st from
[0008] PCBS arrhe pe&sstihigdon fis $dnSnaffaient niosod Br Gxlgd68tion of hunnan
322 3,147, 224; 3,075,923; 4,269, 724
plateles mé\giegdw siersas cvlinghyman aplyyoric gism crbls unéerz@ég@fvs whi.ch
i i B DD REtES e S IAUIBREE fhe cells of th
favor ¢ ﬂ?d@@%“%ﬁ%?g%%ﬁ%e Jﬁgﬁgﬂcﬁéorﬁﬂe, %%icL isé e oetis oT e
extremely toxic and is a cancer-causing agent. [0014]
Conventional photoresist strippers contain solvents
and al kal i ne bases. Exanpl es_pf sol vent/al kal i ne
m xture types of photoresist strippers that are known
for use in stripping applications include
dlnethylacetan1de or dlnethylfornan1de and
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fluoride, iodide, bromde, or the |Iike; carbonate;
hydr ogen carbonate (bicarbonate); bifluoride; or the
wo 20065830 can be an al kyl group {e.g., nethyl, P€r/g10p5/039401

propyl, butyl, etc.) or a group derived fromthe

reaction of a tertiary amne with an organi c epoxy;
hematapoiktiRlidcadedntcamdgdRaryecgtes) etiltimygy thg emcgakatyeaytes to produce platel ets;

i nde ende tly be alkyl, benzyl, hydroxyal kyl, phenyl,
andr“§V&P ¢l6%d from the reaction of a tertiary amne
[0009]WM t P %e%&%ﬁ‘c fvEAREMs aRb s@RREASE] B QURLESNS BhlRsh plBtefts

tertiary amne.[0019] The oxanmmoni Um conpound has one
producefl irt #igrofouldemand gné i tluctapmewallwﬁlgneicam qantites.

oot LA S 85 o S92 L P ISEANELES i do ot e

bound @@!h@ﬁﬁét@ﬂs%ne@urﬁered ac@batRan BRIDESR M. car bamat e,
formate, |actate, oxal ate, hydrogen oxal ate, citrate,

{0001 1ﬂ|y d r o@hermbu ecis, deatuiich gyt @byemtag%t afghepresent irvention will become
%}ggf 1art r at ebﬁg I | ate (subgal late), cinnamate, or
appare{l Orfli f OWHIE HEEHR as chloride, fluoride, iodide,
brom de, or the |ike; carbonate; hydrogen car bonate
or the |like; each

(blcarbonat i fluoride;
%I%@QN/@F SE X%WEM @ﬁ%@RAWlNGS
[00012? rai g]lﬂ)tt aP@ @a@fehed or cycl ic alkyl, alkenyl, or

up, a substituted acyl group, straight or

br anched al koxy group, amdyl group, carboxyl group,

al koxyal kyI ou al kyl am no ou al kyl sul f onyl

aroup, o’ SUTHHED %@?@L@N%ﬁq RyFEHON

ubst i itout o
[0001321 ’W%%tqgccg}gﬁ?}ﬁ atddl %’bloi\sl g{ﬁe:'l%;‘ %@ngof ﬁl%gitg'bgg C(ﬁgclggg ¥t in vizro
cultureamd deVerﬁamtlbndbegmnmgnYﬁ}yhmmlvwgmn stean ¢ofidr dJurhan embryonic stem
up, bstjtuted Cl-C6 strai nched

cells (ESEAlY i RReed foiies TegIR rulive 75 eihafd thsse
megaka%&yt&raey Bultubd 8 SH3HU bi Db SRS Findti KX HubAR Pﬁmtel@@ dls process

group, carboxyl group, alkoxyal kyl grou kyl am no
may begihought ofasdydingiewsiyy a @nmajomte}smorcml ha dirsf rganwep is the

d1recte§ Egﬁ% 'liu l:l%% BSP‘%%IES S t8 Eo%ﬂe%r @%F tﬁ regéé)ud% process thiat, in

turn, cdnle @@k seBRIIFrRyREIGR Iaahm @ﬁlﬁd&m&meﬂﬁ@ﬁﬁémﬁﬁpomlc
a better understanding of the aforenentioned aspect of

lineages e dogererediinp detasl heer. | e teghmigpe frlthekgyesteroigligidifferentiation

£ t
rocss IR0 BB oS SEAS, S CUBLER AR R Bl e 0 .
using atgrevibwlly kwawg tdchgigne sThédtiryoidi tgidies ake%tﬂﬂllmtbscatmatahffagentlatlon of

mcro sol der bunps_wit Q0 mcro
varioug g SISpIRPG AT L OPES SHOURET RBeT PR RS S Log1esdin depeeregatod
into a &H@Q@enilgﬁ)ﬁ?l ndeldfi Seleetive £6 Iﬂé%kal‘% fé@ﬁrs&ﬁ' ﬁ?ﬁ% help of a
l'ost "agai nst exposure tine at C'for arlous chol i ne
time cduystroadN Al mlct@auem enadydinne. haf!@ Ode4jified themeosBopsmal fpeto bdrvest

BN N T R e
already@nvink@tedMd BOsITTERS: fol §182RJatibh gﬂﬁﬁﬁaté]%sméltﬁ IR, @ﬁé/%f)éxposure of

a contact before and after stripping 0026] Fi gures
the hurgae BHcellsgo s&mabwboﬂr@@owﬂﬁ@t batsost e Facbells tedifferentiate

prefereg 1allypig ﬁ %[Etg;ggﬂgllaf ggle 1(? ﬁgeage aggél)s | gﬁ?hgego'.; aé;'ﬁ)gpo%esses is a

cultureSoTQ¥Ss tHRGNE frb Gartnk @BSre®bf Bl %re@ﬂﬂiﬁ&ntﬁf ESEell H&S@d hematopoietic
1 \{]O 29] Figures 8A-8N are SEMs showi ng stri ppi
cells.

e9m1@l§ar13[ Gryeo themnghuyeid body apragch motRBly eediss gt Pdoes not have

contam?:ﬁ#t OH @ﬂoﬂg{eeggr%eiﬁ OF [els u%%llt sgé%rcﬁﬁt&#?%h%%@%@ﬁ%ﬁmgl adefaned

serum fr@@&&ha Cﬁmh@Ssle&cbr@ﬂﬁaJaﬂphrmﬁheﬁﬁﬁSssaﬂﬁsﬁmmm&dﬁ ¢dlls are them
removi ng pol ymer and residues, particularly in ICs,
W.Ps, and PCBs. Reference wi 4. be nade to certain
enbodi ments of the invention, exanples of which are
illustrated in the acconpanying tables and figures.
V\hl I e the invention w I I be descrl bed in COI‘IJ unct| on
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epoxy, or another group contained in a tertiary am ne.
[0037] Additional exanples of the organic anmoni um
W@ 0vposn3eo | ncl ude, without linmtation: PCT/US2005/039401
benzyl tri met hyl ammoni um hydr oxi de,
di met hyl di et hyl anmoni um hydr oxi de,
exposedatdlg/kdladtweuinggahammytmfnﬂmytivmxiedhlm containing growth factors that

speciﬁqrz@ale é(c%u&égeet t?% 131;1, gg]m%%{ o Icp@a Iajacﬁnirygr?ol{t ¥na%unrg80n 6fthese cells.
Fmallyttl?ésé RERYh bé&%srb)fg ERpdse@to plSkleRRIrARYbA MBIM {6Promote in vitro

droxide, and the |ike, 'and conbi nati ons t hereof.
platelet[mm}lonn Dsiwime althesd prosasses anine!] ot lyanarcseawranid piasma can be
.. conpound is the product of a reaction between an
avmdairganic epoxy Wi th the general structure: where R8 can

[00014?6 hy Q818 288 adbtetplarg i @ERL fof thePrstiubtién b klogéw pioducts for
ertiary amine R4 that forns the organi c ammoni um

human wsedtfromi idiS esdhphasaese ptatelets camry anickrompsomialigenctispeniorind Platelets
L T e O e

plateletd BBt oS s fab OR3RY}s thxiedalasyoht atdhesm,gegyr@gaap@ ¥ granule
include, without limtation; ethylene OXIde

secretiomp Styqsr thp arreessiofplaplstappiyration, and ﬂ@ Bpesey eY B aéed@cfée%ﬁ@n

megak%%%cﬁ%&%% ggtgll 28 ?geg %’t al]e B}%t ﬁg’q%'e%gtgﬁg Gt Y]ai fiot known if biolo gically

functiogf) atéiessanald He, n’%c@freﬁedyff&ﬂ tive vivpl d@lltcalmﬂr,es ﬂl,ﬁﬁved from human ES cells.
nonape, 1,2 epoxyoctadeéane qTalgPtlesyoctan

Here it gsscg%‘;y}%]qt ]a%;é)éagﬁlgts can be K56XSIEE Mt from suc ceﬂ[ ’c%ltures

[00015FPOXY Bﬁﬁﬁﬁxﬁﬁg QQ@H&noﬂstl%te%Wthﬁtﬂlﬁ@%@saﬁ@ capabde of being formed
poxytri decarie , 2 epoxyundecane, and the |ike, and

and sheddidm hatian nseghkayewytes if @0 410Yltmﬂpule1geoﬁlv¢retheemwr@my

s SR B b o TS AR rviousty i
this woﬁfd‘ SAarVdR0F Roulthfel AtHRFBRM B KeRQlemRENE that it can and does.
triethyl ethyl enedi am ne, trihexyl am ne,

[00016% r i i sAdetyssant mecess beginoyith bES sehnivhich aye Rysiefinition
und1ffefep]lt1gt?3'§ héh% llr%ll{)feut tﬁgﬁ )eig}ﬁ]a{éﬁjeeeﬁ Pfe%ctt% ﬁ%}l‘ﬂ)‘ﬁstr&t% ﬁpﬁ: ﬂ}:’,b %@ﬁ{‘c%n be

induced®t diﬁ&ﬁeﬁhblt@)hytb%tdmythﬂeaiﬂceﬂs intwhicP céllaloxf Ihamat@)metlc lineage
tritylam ne, N2-al kyl -di ethyl enetrjiamn
predongigate, n@wﬁﬂlﬁ@rgmet@qa}g]mq% are so far known in the 11terature for achieving this

d1rectegl\§1gﬁ%nﬁgtlﬂé teaan?]{;Ete vl %@g%ﬁ/ 411?8%[251?@2}1&% g g?ﬂlrltrx&gklab KRil. One known

techniqeerbaith fioe tesdevelopmentgd ribreoitdbodissmwddetpaerag grgateabfisEStells which
. | east oneofthefollo a choline salt (i.e. .
soquire ibres GenaPRel SRICTS, RGBT BiSPubtds iffgrentation of
stem ce@l% tﬁ?ﬁf) CB %ﬁﬁe%ﬁgexﬁﬂhﬁ&a@e&al ¥ éﬂlﬁﬁ’ EHBr &%E@Boﬁés RRfdyrSduce
holine s , Where are
dlfferemmdmeylepﬁy variety of hwgam deltehtevecnrhfepols wan theRbemedatoesolate cells of

et SR AR P 05, Ry b
hemato@Gi‘és& ﬁ@n@w as hﬁlﬁ‘o%&us erietic pirof KFthesd @éiﬁatﬁp&hﬁ@;%e@rsors and

le the preferred salt counterion be
at the smap tlw wathptmmz ¢u; Pmte¢€é ite pepdsed the btﬁh@@teymldn The pther

docum?{ss;% th]?r&h Fe 19 n‘ﬁ@? ncuﬂ? fﬁ’xﬁ% é? w!itC Jwmal aﬁ} 08 r}mgﬁm @tromal

cells. $ivHReGEdIERE WA @tr@m@lQida[lE elsb eesnAb $dute hng q@tlefcepsme@be
[0042] The oxanmoni um conpound is typ |caIIy a_reduci.ng

predorrg@a@ﬁ]y h(emag)pmq#p@g;egs ,bgaqpé“{qancb@ﬂwtairealpgse Picultgge conditions some
| with water, and has one of the follow ng

mlght;g}f‘g%c%}ures where: X can be hydr oxi de; sul fate;

hydrogen sul fate; phosphate; hydrogen phosphat e;

di hydr ogen phosphate; nitrate; a carboxylate (e.g.,

acetate, benzoate, carbamate,sformate, | actate,

oxal at e, hydrogen oxal ate, citrate, hydrogen citrate,

di hydrogen citrate, tartrate, hydrogen tartrate,

gall ate (subgallate), cinnamate, or the like); halide,




H, CH3, CH3CH2, CH2CH2OH, or CH2CH2- N-R10R11, and
wherein R12 is H or CH2CH2OH. Exanpl es of suitable
w@bkdoansi3an nes can i nclude, but are not |im tepCT/US2005/039401
nonoet hanol am ne (MEA), di et hanol am ne,
tri et hanol am ne, am noet hyl et hanol am ne ( AEEA),
[00017] erti Mmhtetmbd:latetste@nn ramza enethicglpphogheres baen foand to increase the
| - pr opanol no | - anol

yield of el BT IS Hamao Do JHSREER oLy SR e EBs. One of the
charact%rll%ll'(%/ ggfiﬁs &f e EBRRRP browdd 16#pela8 t@ bRl ﬂié%llfl? of the medium to

am ne, and conbinations thereof.
prov1deAmy|g€m a:mrhimtamam:d ths celis iorthaednter byl daffazipw.e Rheresult carbbea necrotic

SR TN KRR ST ———

that ﬁaﬁn%tﬁigeﬁlg ¥iBks Oire”B?Eﬁ swzﬁkmﬂoﬁlﬂﬁg Eﬁe)@]% int@pieyéscbee Gnyreshrt the
al kyl “et her, ene ?ﬁryco al kyl ether, Methyl ene

growth gf ;kmcEBsakach r@ﬂhem mape differentiategicglds| In qiw beydse neing hje tsehnique

has resufi 6‘5 P 8{5{5‘%&%@ 16? %S%P l enelf.rgb% chtlr bl&k{ Xél]gﬁ‘%@cﬁz%%ed CFrom the overall
processde'rRJu's ARRRani&l HWlSMd&%tBﬁs callsk @dcdytb B &iid figgmenting or
di met hyl acet am de (DMAc), propyl ene glycol (PG,
chopping preegsyloé e Bisycol nononet hyl ether (DPM), N nethyl
rrol
oot e A0 ol FUERCHRAN RYiEALLIORE LR petes
preferemi8B/ ﬂib@ud@l rhdpakabecytes Riiopmcess dbbﬁEn(ﬁrHave anbeadtsolubs but culture

used. [0047] Wien present in the co osi tion_accardin
conditiqny RrpleramiiglioE MSRAkaBY QD s Bl TR 2 BEPSRIoB S JEREGrygeytcs in

relatlon tX Q)'t}?eq b qdﬁ:ﬂ{)(ﬂ{ct ?lréguféglncélﬁﬁll fd %ult@tlét (BnRitlRk favorable for the

cessarl VEA, propyl ene
produc@ilymhmmm arfdn’[ammesnetgaka@oéytes\m@lnd@ cldsmfn of precurser cells cultures

it SRS o S8 BB L P

Immate G aldr &:‘y@l&ls%mﬁ BO48inek @xa&éﬂﬂ&i gHeom MRt Fibrablgshe kgt dactor) is
agen ich at times will also act to inhibit

presentc d“lhﬁ asdgakaryocytesrabidinedhioy tid mpthod Agypastivierfer GBéd. Cha, CD42b,

coen, 5P BS0RR ot R BOERp SR s el ol

1mmun§ﬁ}i$n8%1&iﬁoﬁﬁ<3§@dhsfdh© Mith noahalehstuefmegakas@sytes. There is no
chem cal conpounds, i ncl udi ngi any conpounds .used for

significapeCIpf&Y emulawwgs@aaé that gherlgdiostis FouREAtiQY it egpgminimal if
%9gﬁr|5|ng the art. [0049] More specifically,

conpounds of the general class: may be enpl oyed, where
[00019P< Y, PasteletZfoanstidnmubepelederityl megakaisenytes drenCan b m@de §) occur in

and mxtures t her eof r t hese ¢ itions the
culturey, W frcae FERR PRI r%%ﬁamgﬁ% ﬁ@sa%fof@%glﬁﬁtm Rvg iR gompletely
charact@?ﬁ’eﬁlb?l %Zéts ﬁpé%ﬂ%[thl%t (%}135'6 Gl %‘ﬂﬁea@e eroﬁi‘@x%lr%feﬁtﬂrﬁ%gakaryocytes

pen dent I NC without Iimtation:
We thirsuthat foun fecetzbrﬁhaﬂiimd bapgﬂanualltyrcaumﬂe (Th@se fojac Fagtoas mlshearmg force,

megakag%yken le (f%}gqﬁja{(%:ﬁﬁategﬁoggﬁﬂﬁ ! atlagtprsaﬁt yna? %ﬁ Réchanisms in

megakﬁw&%éé cﬂfhea&ﬁhg BB thIpiRLR carméjsﬁﬁﬁyitec%%sﬂaﬁin@ﬂ@matmn of the
car boxyl group; al koxyal kyl group; al kyl'am no_grou

culture abkipiney |k by yphaking uptatingi P simiilar mew;sSg Abapole iheelagsg @ct@q‘ted by

plasma@ﬁ%gl&%on‘ﬁ Pa?gqesfpec%rgwgs égn ee'ctcé}#ag §rtfne npegtalgeﬂg (ﬁ&(%ftﬁ%ﬁéae(iives or

factors €@k BOAi Vi@ GHENE laY nedild. mrgR diteleBdnhe By&rd@cﬁbedhﬂ] certain
anot her preferred enbodi ment Y,. and Z are_ea

congenfipllalighah abrRgmplkitiasysiele gs*eﬁemanﬁioﬁmhera%eqas aid §01 Piiligtand factor
(VWF)tch %%h%e\ﬂaagogé %ﬁ sgmte%nﬁ]g%@/[d#g@\&gag@le 1%55?@ B Gur embryoid body

present

i € ring efracture resen
derlvecnﬂ@ﬁewtsr . €xd t}ﬁhpﬂleabmlagomgefmts&vaf, due apabffeciaft phohigexiptgelets from
with materials renoved by the conpositions according
to the invention and may i nclLside one or nore of am no
carboxylic acids such as N hydroxyethylim nodi acetic
acid, nitrilotriacetic acid (NTA),
ethylenedlan1netetracet|c aC|d (EDWA)

oy o o 71 O I=r=~T" A \



wei ght, alternately from about 0.4% by wei ght to about
10% by wei ght, from about 15% by wei ght to about 45%
whoosesgha , or from about 9% by wei ght to aboupCPRB320b5039401
wei ght, of the organic amoni um conpound(s). [0053]
Typically, the anmobunt of the one or nobre oxammoni um
proplatelereausred dyphekebbdf plasrhi factrspasi dsi\OWF athioprdblegn can hehaddressed by

the addipuay '\gfﬁwiq%%aqg%é{a W e e Do 6 bERbTRART that cGMP
can pro%% Etegee(‘ %6%%105 ?%ﬁ@ theghurPRE 1R mé@@ﬂ’@ﬁ‘ﬁ be hdiRated by

I On accor |ng o the |nvent| on can contain
nitric of(rd@rrN\ééOhnyte fouridthbtytheveddjtion dHGASEY @ ni@@/oabgdeweleghng compound, can

referably from about % t .1.0 about 109
quwkh%é%*wp H\‘%f‘k%ﬁﬂ F@ﬁﬁa%% 3}6 b%ﬁ?“rf olﬁg‘gﬁﬁ’ta by-
produc§c/ftﬁlﬁ lp‘f\@deﬁg‘le thE reia"u@ %ﬁ?é’én&%%&half\&éllg htyd Sreaditink td Qdelyine if

rnat el y rom about 3% by wei ght to about
endoth&894b yellﬁmag fatso dnelyf pldnhehﬁimdﬂn@vﬁyyal],@e%pclm%owp cqn sigicantly

he..or 0 ni c
nrect S 875 AR P GREREHR s
mechatﬁﬁﬁ%?ﬁlaﬁélé%@ v@&ﬁ@fe%ﬂﬂ) 310 réd) Einid MiRRésc et ngierosbepvidrreedd the platelet
dependi ng upon the chem cal and/or physical nature of

releasetwith guidotithous tlemrmngmfrplm oWehagg abb% igger@tiet) image of

oo 88 TR SRS .80 B8 v i

pnmeﬁabout 95% by wei ght, preferably fron1about 15% by

100020309 by Sk G bR hb IS, PGkt 2 A BRIt Figparyocyte
dlfferethg }Hé oft %14% Q%t -G s&@n‘%g%}gﬁg &&/g@s Qﬁll% QR ferrbd R ARAMDer well of

t o about or from about
a multiAb& Ihlyteweutlgh;hl\/lt p:orahzm filt&o %u;bawmn ghﬁ pe odrrigd st i mB@]bator with

The, anount t he opt.. r solve t pres in
sentle SRGIHGORD SRS ok AAGRP N G BPLRam BT BrrrRigy deocsiiry in the
presené’ea(fﬂhﬁﬂran%?a%ﬁﬂd bﬂﬂ;iww&iﬂ fiendeRE 0l SBsioRpE P codtnirbG@ls. Platelets
nature o ot oresi st/ pol yner "and/or residue to be
isolated Eromwtbis.in Wﬁmmsyp‘rees‘ﬁﬂl be pirdfladdnpegiantiehceatifygalionyandge-suspended

in c1traiegl% %Xﬁér&%{ﬁlaﬁge@biﬁg g%@%?eggpsle%leg%wﬁlabe%it J%e?lprﬂﬂ%ed at low

speed @Do0Y f012 30a1Y) 1aiepdihte it etBOtdebBio Und yhendil@hid thfdifgh an appropriately
exanpl e from about 30% by wei ght to about 80%hb

sized filist igtnid e prfmamt@n@lﬁ @nma%lwed/\eqllghﬂ‘ he Blaéﬁi@mon‘?ﬂs@%ymduct thus

producg g/gzo{ea thel Teﬁ lrgtgﬁénorgqggﬂ%t%gﬁj% f t 'ct&g%g rgta?IkPS e in >)/ztro

producé® pmfﬁlets @a[n be Mhammﬁea&%samm Iglnstmat foeeairodtictd ﬂf/ﬁmamcular
of the optional organi c s

chmcabmgg.ﬁ tAlpgontziaets 580 ik hoplresteny, ipe é% C(%SL gl}eg%alémiaﬁpntammatlon
a comlﬁgr?er‘agfgﬁpmtﬁ 'dg 13)?&&91%@' \Felﬁﬁoﬁaﬂ\é&ﬁtséson can be
var depen upon t c em cal and/or physi cal
[00021r] at ur érmfplatbletsghmmommedtﬂqmbwmp celhaulbire maB ibd dléffarenttfeom those
ent .the co

d t
that B g R S EARD B SIS AT Rt e Tr e gt 1 not have
been ex] c%e@ Wth%lo%agtréaﬁl qqé?défet Katoedwe 'vﬂb tn aP5@hBisAbéan ot edthpletely

. 2% by wei ght to about 8% by weight, for
separateﬁénmpi ﬁaimmnAalawcﬂ.ultDthS Padsaged plptets o ot mﬁ%@\}l yesiteslay also

carry sg{a{lféqr,lo tgqgg) ﬁe,ug 2 d%l(ivﬁ hag/co%:;%}l aborg%ﬁhSafA) &%}flﬁlon reactions
in som\é’%h%tts ﬁlﬁt@[@t@ﬁl@ﬂﬁce@ fio¥h this Welighkysdtén Bh @ﬁfer&%dw)n from human ES
wei ght, or from about 0.05% by melght to about 0.5%

cells wil bg free oﬁkeukcnéft@@pd SR merddIaEe Porg Xpess (tg};eru{rggg)}Tsma )i”latelets
I .
oo R 0 i M, Y BR3P s g s

thegrdixfthbhébp@famﬂaﬁﬁédew according to the invention, so that
it is wthin a particular range that is ef fective for
renovi ng polynmer, renoving regidue, or both fromthe
substrate, while maintaining the operability of the
circuit, or portion thereof, associated therewith. The
pH of the conp03|t| on nmay be adJ ust ed to be ‘nore

- o L




conmpound. In sonme cases, the phrase "substantially
free front neans that the conposition contains none of
wo b@sosmspound. [ 0060] The conpositions accor di nBCT/0S100&039401
i nventi on can advant ageously be used to strip/renove
phot or esi st/ pol yner and/ or organi c residue from
[00022] substA adl&sd fwlsilem 1ks(ﬂ;1at\ébi%,e immimPgB belilsspoataes)ysly adhere to

plateletslt gl“%%g g{agegq ts 1sp£at@§ ; eddtogq;gagtéa?/gtla L3 t hat Ao uﬁjbldn molecules

from th B, 'aﬁé)thé%lbl%%ﬁﬂﬁ‘%’tdf% E@\téi‘éesreﬁﬁﬁﬁ@CPﬁltéléfts Rﬂﬁ@éd in vitro
cdopper ‘alloys), refractory metal s/ nmetal al

oys
from ESrcxeﬂs atl m@hamtmenwxpdw/tﬂ ﬂg@s aubwik§aus be fige of thear r The “ABO”

oo B3 B i 56 L R

ABO-tyf[)é K?%Ctl(ﬁi@%‘ [tBRE tr@ﬁs‘ihﬁ&@s’ 26 floRy HeglataleG N Blone §erum contaminants.
her eof . 1] Wile the conpositions according t

The Rh fakor iismog lptascm T platqb@s Blatedets penslgcedhiremhis @mqe@h\yﬂl thus be
h
medlcallrg(ﬂngﬁﬁlgagqtzcgﬁlé'\é%og% adap héggs ‘%r?lﬁ) 0o }egflﬁi diss{liz%lﬁ%'h e} ﬁr?{n platelets

produce%?coﬁéﬂu&ﬁ@séjéﬁfahbﬂtt&ﬁlm Bei r usef ul ness is no so

limted. Indeed, w thout being bound to theory, it is
bel i eved that the con‘poﬁ"AMlgL B8cording to the

i nve |on g[m pﬁq M de variety
[00023] of s% %t?c g%g‘??&erg &riar {uc (ﬂas pol ymer s
[00024] (whi CE‘mbr@@dllﬁﬂy (B piotmatifioisl admbidod ticke had nwed used to study both

hematonais eSS ERAFL SR SIS PO SelfT dASH iP5 HLLE ouse ES cells
human éé']?é'lﬁ.%%smgfé E‘@sg) 1%191? ﬂo%@ﬂéleﬁtl}pﬁﬁﬁl V\%@i’d'ﬁo@ws Instead, to
material, I

I ch contali’ns sonmewhere wit
form emﬂah;&aialrbdxhesﬂr«an lsuman BSrcelle,antact/mJlmhes of lvezwdithbslis cultured on mouse

bl e arbonyl nojety, a caf box . noiety,.a
cmbryof SRR RN S H R Rl B Sy 157 SRR byt sman cn
clusters.! PRELREH ciu@te?s We@é fHeh e o®Rh a8l fuypiRt agég@@até‘i’ﬁds%ﬁirﬁ%dntammg stem cell
material specifically contains a carboxyl noiet

cultivatip@ @82 junT (ZHVeET 5., E@s;hyp@aﬁn@uﬂlab}eu C@Htm%geﬁ @nblwep%/ beghes start to form
e s Ry DS LS 0% SheB Bl S EAPIHERuTAE Rl Dot sk unders

apoptosiADWfitg 12 @aﬁ%’f@hlﬁﬂé thd %ﬁlbrﬁﬁ@b@dle§te$élﬁbledﬁﬂi&éhﬂ@/reenk&§lomc structure
named because of the wavel ength of 1ight/energy .t

of the yallsisath Taking swed ogeRéthe qbrygi s@gd ghen subsequenti 1ﬁ)@}un0 labehng
\ t -

N
hematopoﬁbtﬁ:ﬁird:dnl’so@ a¢il bevepafdundud ae pyesensteify the Tumen of small vessels and the

i ppi ng/ r enovi ng _pol t have signi fican .
endotheh@léﬁgrgfa ASTUAIEG RO Gl Peivs ?E%ﬁ g @ibrﬁéﬂﬁé bodies were then

Q@soo DEW %'t@’f’C A QJehﬁtl 10°

treated rSHf%E%SP? T av oy :ﬂtw?ma‘é??ﬁf)ﬂr{i Iﬁaw %g a wav eII)per ngt h o
embryoﬁémﬂy{dhavem(ﬂst ccﬁﬁmnmg\pn“ﬂms hemetopnistis phauisay cells were plated in

S S T Do PR R M

megaka@o%?c& hassy fé%%ﬁné%n%é} @CF‘U%)FW&% Qﬁ&ﬁi&é&ecﬂfﬂh&% ndfive R@color or

oresi sts. Such DUV- trans ar ent go ymer scan
1mmunqla’a¢llnglmthbmnoaxlenad@tnm@lﬁﬂ e D61 apbbgdiese el dyeshematopoietic

precursdglclgg{%{( %’ﬁneg)l oe ¥%§ft§%§g¥<§>ﬁf%e( glc Ika %P@atg z(fcl()me? kéﬁn%dkay hay 12. This
activity Pébrédedts ke ﬁl@We@lelo&‘ eeingel bisd ﬂéfﬁﬁﬂ@é herpstbiydiedik yWe now have

acrylic acid)s or at |least partially neutralized salts

establishedesr ssofm fige myl(cawwcbcgdy ity w@%ﬁe%@f il grimah argd Bypgn serum.
ooues1e ) ) 75 S Rl SRl ORUKG b ARG precursors

t her eof poly(V|nyI acetate) polylnldes polyanides,
polyesters, car boxyl at ed pol yners,

pol y(et her-ether-ketone)s, paky(ether-ketone-ketone)s,
pol yket ones, pol y(vinyl carbamate)s, pol yal dehydes,

pol yanhydri des, pol ycarbonates, pol yurethanes,

pol yureas, poly(urethaneurea)s, poly(acrylonitrile),




i nterconnects) created using "via-first" and
"trench-first" design principles, which are discussed
w0 poosis3det ai | in a comonl y- assi gned, co- penkPCTysS2005/039401
pat ent application, entitled "POST ETCH CLEANI NG AND
STRI PPI NG COVPCSI TI ONS FOR DUAL DAMASCENE SYSTEM "
[00026] f i | echfem 12hleysefientanyiddsdy fieraien amd caqbtpm,@aaimgim cell suspension

whi ch i.s hereby in ref.e enc nits, . o
cultre WEATIAELy 2 JDBBYS SSIBERGE Lh et haRe bRIENg PRUBHEEsHon (0.05%
Trypsin/ (PS?NMQ?D’PA? Liepgnt BOHeQERDIShS EMtuRides | €EPRURGeNS ReRSEparated
effectively clean residues on both

from othei Eﬁwalls snmidiey msmt@ffem with hﬁm@tbmﬁeﬁgs fER34% callggwere cultured on a

po HE G 5 et b RIFEEE, PRS2 perocn

(IL6), an@SREEES flctor '(S(CFDG alY Fdtdrs cl@dsféh eslsp. ef;i}ﬁ@el]y ?i’@ﬁidﬁ@ﬁlegakaryocyte
enbodi ment of the i nventl ]Er ovi des a eani n

dlfferent@tmlp osd prcéﬁeram oh aiakd ﬁ@l(?re(t? bl mpgekgiyorytes P@'c]tq virgng ES cells

v a0 e Pt e SO e

megakar&tﬁglfbsdbﬁﬁéd/ ettRthelNdhg fiahfbeweadxhﬂnbeﬁﬂl-hlvwmk eprdsBgling
he dual damascene structure cannot be eff|C|entI

proplatelat,gp Suely lang stHPires St pRITTSHOBTY baghersPartsd W&l@nimg%a@&dult

o S BEPSAR 1P RS CHRSG0r 0100 SO ooy

Small Cmopds‘@ﬁvai&mei:dgr@htst hientifietead teteasedqo latalets) wearwi detpcted to be present
msfiry

s o S R S QS 0B S e

Io A53(WéakVor@l GRS BLeRsYafge Rir CD34,
b COARCASERF S TIBNTIE Rk o e SuERILE,

CD117, zutdeLAl-BRl- K has plsootypis naollegs tonsist emettvertlh abgnaltlh@am\mature
main materials of interest in this aspect of the

megakaryQfyt§$t i on, resulting in the design of a new chemistry.

[00027] Thi's D’iﬁ%éﬂtﬁi@iﬁh RYMpaRhSlokytes $rofY AWAIAR0ES TR BaSiLdiAal Layers
structures. This work is supported by scannin

[00028] e| ecilhgPRA dropwd @qiyhlqesmcelltlmaﬁ%blsl@ﬁ/ %ﬂﬁﬂ calvaria op/op

deficient rl,}%l%é e ?BQ béeg (I to?sﬁ%x_o ?J ﬁefnl biest CG[@:%ao'i)%/ é’alﬁguse carries a

SS spec romne ana es on ures

mutatlonllfﬂ tl@cfcﬁlﬁmmgmw&e,mmdplmge EElohRsﬁﬁdul@(u\@ faosaM-ESEN gene
for the integration of SiLK [0070] |[.n accor danc% vgl
Results of dffé@r@maﬂoa@% duma £S1ogHS forReanionoret 1a Hngagerisiigpihe OF7 system were
similar td ﬁ]l% HARLE of (ﬁﬂ%fenﬂtlc;nhr@ LR Qs Wexﬁ\‘]@)ouﬁj 808y ﬁﬁfﬂg‘uon but the
tructure protects e ‘underlying interconnect” of
stromal oeli mpethodnghadly Igavesa highéroyigld @xf Gloug mtardm’ecmsomcteé]an Bnlgﬂy, human

RTINS I .

supplem&GRIPRUAD 084 £l $bARe Eéﬁiﬁf(%‘@‘%r DTG ORB8F 0k 329 Yk iedSithi 1P ES cells
in the integrated Gi rcui cond silicon conpound

per well oild kixeivell pleterard ¥ K0 fegHsrch b@/em ewlentej dish. Affter € days of culture, the

B cots PR Bhb R BolsR Rsoecb s Rasa s oY B EFERANR%e cosar
cell surfac@¥ifirkeriRef sl @Ss. aF@r dlﬁgiéﬁﬁ%cﬁrf e rh@%akzﬁfysgyt@é &gk cells were
circuit. The etch stop éer is etched away to expose

trypsmlzuhen dappés &“@"ﬁ@p@nﬁor@ qu DTRed |3al§5é5%&@z)ofpé§ imgputes and passed
onto fresﬁ Ii[feqni é)II?t e Ol tREH é&ﬁbﬁé n{E&‘ﬁS{ 'c%hta%ﬁ rlﬁggf‘é-ﬁq“ﬁd ORYter an

CIrCUI mposit1ons

additional BQiaﬁE 85 eilturé, iveakrpocytésidald stzlrﬂtoabe ce¢tabg elsmltlhspectlon About
anot her aspect of the invention, a first etch _sto
30% of cplhpinghaisepqragiant of télegtultu%ﬁ WEE FRPEAI A OGS oS qow@rl%(f byfrD41
immuno SiifE, PG R EE e U EICRIER, B TRy sspifioant one
processesihatiwenesect ireernappidrbodyiderisedimagkasyacyies sThegsetnh’@akaryocytes are
chem stries of the present invention. A first
interlayer dielectric made of. lowk or ultra | owk
| dielectric is formed on the optional first etch stop
| ayer or directly over the copper line. Asecond etch
stop inorganic |ayer (e.g., silicon nitride) may



phot or esi st/ pol yner/resi due renoved fromthe substrate
has a neasurably higher solubility in the conposition
w@ewensizeg to the invention than in prior art PCT/US2005/039401
conpositions. The ionization solubility concept is
descri bed herein using an exenplary conposition
believed ¢@bé aéfiiitige megdkakyaugtes that cloaellyychemh/lb dm aduloorgdunybcytes.

mrestingiychii it G2 S0 e 5 SRR Rl B3 Rk GRS itren

from thetn}ﬁﬁ'fn%f 2§t@m 'If‘lstlfk%lypcﬁ@cmé‘elﬁfcaﬁﬁb%rﬁb%%rﬁi é@@bﬁﬁﬁégakaryocyte
contai hing carbonyl, imde, and/or nitrile groups,

differentatign anchpmdurfd:rablm ibut ceoindt snpopt platelef fetmaafian. This is another

t heoretic t he car box c
indicatop e TR TP TG S AS IO EaRT S T ur G b Rl cven
though sbﬁi@ b B2 §Rechahidhis oif it gdidrfegts Qiffemitiation ang @%l%fwloh(are similar.
the invention as conpared to the carboxylic acid group

[00029] i t se|Megads\armcortmmohlfmﬂonmatwpamlnbpwmauﬁus are

I I h
oovs1 LSy L0 DUFLSBAILY R AL R e

demonstidl@diBe ailiey @;rprﬁhfefdté gnhdvet Ragraft ifl. aduitgacipidms intige. aAs a next step in
carboxylic acid or a carboxylate group as an exa

the procespaye wied MFGH tocbrtheripselifpiate Nematies MgepkayAeYte 3PH 8 ghr: same time
halts the%ﬁar gﬁﬂ’ag&{ﬁ{ 1%)% %rétY@oﬁﬁ%lgﬁlr{% tﬂ?{ éa!cﬁlrrké(%&grysotﬁg?éeéa% Cichjane.‘rate 2000

plateletsdi ° ﬁlﬁfrﬁﬁiESf d’eﬂﬁ(@le(fawbl(b plakd) Gwcadd @émmratrob@ﬂ rae @kgr}cmptes and

and ideal |y which noiety has increased s ilit.
subsequenily apeHoX| 110| Blﬂt%{%dﬁ‘la?fhﬁfpf‘%?e?ﬁéppmﬁa? ﬁ%éxﬂ%falets

(>5.5X18"° lpﬁett]éiet\gl\ﬁ ﬁﬁ%l I, &%hid e ﬁﬁ&'b@d'eﬁ%fférfcy ’t:é‘ﬁfaﬁ@ M R{i€of Kud@in platelets

I's extrene y polar and“exhibits increased
would rediipeR@ TB finsits, ofdmman Bifcetler Thisrasor ablyinog be gronomically attractive

a this yignhial £l A GR OIS T0"EhE TRV R POIS P Blagy gwort

[00031] ( and Alt'&‘ﬁaﬁ@teﬁﬁhﬁq‘ﬁ@sfﬁ) difectidifbrenfigitioar € | i nked)
d by the acti'on of the organi c ammoni um and

[00032] oxoar"ﬁim @Hlbmd}bgdm siisterrehasi oloaver disovdesined chfiriprgyorf meldes
hematopa%hgog}%: %}3 (ﬁﬁ tP Itliei tlgcﬁﬁat 6 %\gj} (ﬂ'lt? ﬁg %eglﬁoaﬁrg gfofkosag Celfls>
HoweveR ik 8ystshh & dupetiyni®the .SBY co-cahutetysicpesivee the 6ﬁib1’grbid toely system

or increase the chances for solubility_of
has no nyyging pmﬁ@n@pn&aﬁ@nam@t Broas Pyt dgfay %E(Fh?wd@la? fiitﬁPOIeth

f

dlfferent%[@l%msesrtﬁpbérgny %c%:%ﬁx A gq{r?rte}%tlr:% %Z C} g%\rpéfb 0056 h %%ﬂﬁure system
with stroh€g utlls, Tanget t‘mﬁore ddﬁmavwhakatbpommc tdlds and meke the process more

ST RT AR TE a —
the EBs irR ?Iﬁ&ﬂéi“fr %&&%%mﬁ{& th P BOLRE B8bRicSthROIhY MR -BdMidAghent will

a Ively T ow nol ecul ar wei ghts and/or |ess
contmued.o (ssmon’triﬂoorgls(mdghfferemmitleas Owpydimninagyrabseirvation suggests that

dlSSGCtG(ﬁEBté g{]}{ l&g ﬁ {nﬁite Er@'y)’ @{O%Vﬁ%aﬁg g [ eltlg):nl ﬁlﬁ]d%w% 96 the first

attempt ©PUsE He cﬁffe&ﬂﬁ@fﬁfrﬁﬁlﬁﬂergﬁ P B (s§stem. E‘i?t‘hfl@ dsfinitive blood islands can
oxXxoamoni um content); residue having relatively hi

gh
not form, sighifigaitgncreasstia fhe r(uglbgr of bleed asland syaer be eoliceed ) ; Addltlon of
growth %ﬁtaysdp %‘l} hﬁ% lélire;:“;lu V\?]IE F|£W§Mfﬁ5 sg%eccgé(}écfnt

nt'ent” of “enunmerat éd gr oups

[00033](6 gImpracé@pma@t@mwaﬁwhmntatﬁmtent or add sonre);
tc. Therefore, in one enbodinent, the solubilit

[00034]t he p%i&ogghweétaﬂgalr%%pbs@w@n@tqlﬁ inﬁl@ﬂ%%b%%u tmyi‘ﬁ systems
mnan GG M6 QRS HRIIAOR b3 A L PSR B bl i o

platelet fef@belsoethhithe peocessgaode bpinixdd himudr dan;o zmhmmanelﬂ:nformation we
conmpound; 2) greater than the solubility of the
phot or esi st/ pol yner residue _pnh the conposition w thout
any organi ¢ ammoni um conpound; or 3) preferably both.
In anot her enbodi nent, after renoval (e.g., by
f||trat|on) of |nsolubles the concentratlon of the

I



differentiated cell types. Enbryonic stemcells are
stemcells fromenbryos which are capabl e of
wa@lrdobesmsad i ation into nost, if not all, of thePCT/US2005/039401
differentiated cell types of a mature body. Stemcells
are referred to as pluripotent, which describes the
will culaapabid1ot manfe mbgstarypmiytes i the gréstrrecrit TRO cwinranglasersy hhuman
cell types.. A type.of pluri e tem.cel | of hi
eryoprefigiaical nithc PRder Joe Aot ﬁ%ﬁﬁb\ﬁ%ﬂs‘“ﬂh a4 tnfbody and
SPRYQR ! hIIRRACRAI B batnSifed 8 Mi@ssdVEY,
counte or ﬂ%%k&@‘?gpﬁl@ Sv\ﬁl)esc iésblgﬁ enbryoni c .st%d%%f:elll By
includintegleatsoh thicomrapyh Ubma piatdety siiudd bodisceid wHthvahprentssssoer ettachment
_ stemcells are of .great scientifigc and research...
with ot plAIgets barear el eiEN e tﬁ%ﬁ%ﬁs%‘“&?‘ %O_Hglélﬂl% fiyy only
supportPrOp1hfef &rm@fon. "ELWAdMtRr #%trit8d Sucdhisdibrind @& dndaibrofectin have

i'nto other cell types, and are thus capable, at |east
been shownpe pruigst eiegdfarseqypd grokiferaion and sraturation.u¥e Widkuse fibxrinogen and

repl ace t of failing.or defective h n. ti T
strone L RETE b 2 Bt 08 B Ry 8B elkaryocye
prolifer@fiéLhiRi difereR@AtRSH i @l for unlimted amounts of

genetically stable human cells and tissues for use in

[00035kci enfliesting platedets ch and a variety of therapeutic
rotogol s to assist. i . ' I .S10 :
oou3of’, % 050 e B RREh AR PEUF b b8 FINS] oEBhegain
ability iBredpohse ldeferamdstichulesf teelirt vitrdigtfieated pizatlets iwill be measured by an
specific lineages sQ as to deve|l op differenti a{ %d
aggregaregtpis( (dHonorleg GsPQrRReD. MW 5P IR tn Féaielghs Will be harvested from
48 O ' KABEPEE GnPHRGRRSted |
e sk R PL L PATEDLRALL B3 Ol BRLAREIAS S hepRSaote in
human plasid. DlifférentngncdditatiohetSthendia ADB, ael dolilagan willblrhdded and the
constituent, having no nucl eus bu ost i cel |
s i b Sy e RS S, B Byt e producea
“plateldt® Lﬂ%gfur%ggzﬂéﬁ%%yté Qart BctiRh@l Bl @t sU/AKIeARADbEsiface
respondi ng to several factors in the blood to initiate
expressipmoafdCR62R a inditasitthaker for alpbi-granulearkehses Wiggresinghe process of

. _indicated when tients suffer large traumatic bl ood
testing P%g%‘?tafﬁ?cglogﬁ'ﬁo@ggoﬁoa” lgﬁél?ﬁ“?:(’élf' agents or high dose
[00037] adi aDeas R¥PLSUTR reRasdeAlpbisl gfloeteithasd himarbplattdtetyill initially
of other medical circunmstances

such as .
be labeletimoftblb bl 6 Gk fcstomimpiaciugier A (L ap mypeld- pedivs glypmale; §pmmol/L
.to trea i | A 4T '
possi 0GRS HRLE L B FUAETAPT.o B Bl I 29
EGTA,30s AR MO, aindninnesiIsPI T). eRlateidtnyyils howhstgd svitf buffer A and

)l atel ets on the bat,tlefield,and.in civil(i@p . 1
then achaipd Wellrlamihy S temIDIp. oBkrsTeagions Mill b Stopge¢ Y Plapiag the s amples on
ice for ¥ BIIRQEE rf{:l?oxﬁ{d 1}31 &ﬁﬂifﬁgﬁtfﬁ% h %, (ﬁfgg%@fj rdiRfite TBRY &G&erRHants will be

poses, ‘platelet's are dnong the st fragile. There is )
collecteglumdenssdyyd aobadbwni THISHYT aggdst walhbe nraasured by svintiBasionorgunting.

.term storage of atel ets. For, nodern .healthcare
The ket P ARPOAGe Eranb gk o 2 5P b iy Rl Sgesegpeiets (Chrono-
log Corggsagi%hg%ﬁtssiﬁqﬁltﬁﬂé%uﬁ& inﬁéa§m§'f3§érrta%ziﬂofn_ean_@fATﬁ” ERfotiod o th e dense

, ter allowng tine esti xi g and shi ppi ng.
core grivhrigs. bl ood banks constantly have | ogi sti cal

ifficulties keepin lat.elets fresh a ;0 Stock. .
[00038e | abﬁﬂvﬁ%@ﬁ’ﬁ‘i‘ﬁ? iS%ge%?fgt Brigpsey gl by F{‘)&%grefiibé’ popasiiing P-selectin
expres%’?@% 8t yRERES Ush oV sy cEs kit colljghieduintil €362 #A008) AC1.2

hi the body, platelets arise fromppocesses, or :
(BectopPighizgoa). et wicallyr 28 gl of fzed platelgioihl/md) s gddes tpddy 5 of antibody

. The  differenti ati f 4 WA 0

solutof A Ly i eBinb 33 s s TRADH B B0 S AR SR 035%

but the nol ecul ar nmechani sns of this differentiation

are, as yet, unknown. Long termculture of both adult

hemat opoi eti c stem cel | s and.jgegakaryocytes is

difficult, which makes the purification and genetic

mani pul ati on of these cells al nbst inpossible. No

nati ve human negakaryocyte cDNA |ibrary exists and no
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various differentiated cell types can begin, after
whi ch the enbryoi d bodi es are disaggregated into a
W@ e200b/05033pensi on i n a nedi um sel ective for PCT/US2005/039401
nmegakar yocyte precursors. Wth the help of a tine
course cDNA microarray analysis, we have identified
BSA and healyzmest Tt peneeint increesetio Pasalactiotexpieesdion will &e calculated and

ietic [l.s that have the highest
cmnpm@éﬁﬁh%ﬁ%ﬁ%#' %@%@%tlal The other technique, already
[00039]deMDNS{do2bRd rél8adee Hekbdahtihi@de Willlbelhéistfedadsideseribed by Holmsen
hemat opoi etic cells, calls for exposure of the human

and Dargelnepa¢r. Fiveonmd of oitrale-nbesphate buffesxpid 4ds and Ratmieiude sumpll

s b B - HaRL S RRLFRERLIS! bo Ae ) imooc

well plaiebeﬁﬁ PLDGEFIEASadtRn Suscthdtimitgs 8ddeaelAfer lﬂbalbat&ldrﬁat 87°C for 18 hours,
degree of purity, predom nantly ES cell derived

60 pL oﬁ@ ﬁﬁNdﬁaﬁDEtWIél hf:eqdri@i tow@pptaﬁ reastivmr] rThy ab%arbanqenéread in an ELISA
]a&re%gp&%ﬁl (gqg¥f?@proach not only because it does not
P Have con am nation fromfeeder cells of different

[00040]S peci Elsese hests wlibiee ustd Rosstdbdislp dreftaslogidalvictikita of €hé plattlets
serun1free medi a. I.n the second_ maj or

produceg) from the huppraantisenis SEw: 1? cPI@éqlqtgprgégcqc{féﬂ@ib&@ow% platelet
t r i

productlg)P %gfﬁ‘ﬁf‘gﬁéﬁ,@g‘g’?‘ﬁﬁ’{ yeg%é%ll% %é‘[glﬁggﬁ %@%ﬁrﬁ%ﬂﬁ@ﬁ? Mwever,

when prbduced thiyan virfo pegedkian ynxd: ;ttaﬁﬁammd therpdatelets pradmnedtwdhbefeadﬂy
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produce& 'bSIrtl‘ﬁs Rk&lesd ®in Ré’v@fjl'rbﬁ/% ib@Eh e)Ef}Uséd‘ Gt Rhdt ab B?@d?ac@dl Ofoelﬁﬁﬁﬁl blood. As
or human serum and pl'asma can be avoi d

such, th@ pla&leftas will apehaye edleared f@rth@nélm@nwl scamgdactbrs smhle as fibrinogen,

coagulalﬁcrgggg \Pancgggg[tlg%c?% %écihg}{lgte sit,l}so)?fn% g%iﬁg%tg fhe%‘ir(])od after

release @RNBE blooWBir&dnh & vivd Bieh®umestat iR fidiedtdre bt @dded in significant
cytoplasm c fragnents of the parental negakaryocytes.

quantity] i quaREe. s npBlkiths|tha epseidhy Wikt is pedad te epsistdn Ipf%%ket separation, Of
0] t

couse o SEHOEReA D050 5060 AV BE S0 - BBISIRL P A fctors rom

the blooti®tteatadf the revigiesithe process of platel et shed from
nmegakar yocytes are both processes that are poorly
understood, it was not known if biologically
functional platelets could be recovered fromin vitro
cell cultures derived fromhuman ES cells. Here it is
di scl osed that platelets can be recovered in useful
quantities fromsuch cell cultures. [00015]
mportantly, it is also denonstrated here that
pl atel ets are capabl e of being fornmed and shed from
human negakaryocytes in an in vitro cell culture.
G ven the uncertainty surroundi ng know edge of the
detail ed biology of this process, it was not known
previously if this would or could occur in culture.
The results here denonstrate that it can and does.
[ 00016] The present process begins with hES cells,
which are by definition undifferentiated cells in
culture. It has been previously denonstrated that hES
cells can be induced to differentiate into a culture
of cells in which cells of henatopoietic |ineage
predom nate. Two different techniques are so far known
inthe literature for achieving this directed
differentiation, and it is envisioned that other
techniques will work as well. One known techni que
calls for the devel opnent of enbryoid bodies, which
are aggregates of ITES cells which acquire a three
di nensi onal structure, and that structure seens to
encourage differentiation of stemcells into conmmtted
progeny |ineages. From such enbryoid bodi es, which
produce dlfferentlated ceIIs of a varlety of Ilneages
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congenital platelet abnormalities such as Bernard
Soul i er disease and von W1l ebrand factor (VW)
walr@eass30 \\e have observed sone simlarly | ar geCT/US2005/039401
platelets in some of our enmbryoid body derived
platelets. If this phenonmenon is observed, due to
i nefficient pinching SEHQUEMNMCEILESSINGonpropl atel ets
caused by the |l ack of plasma factors such as VW, this
BWHBWEH%%E% be addressed by the addition of VW al one
or of WAIF included in plasma. It has been hypot hesi zed
that cGW can pronote platelet formation from
neopl asti ¢ negakaryocytes. cGVW can be activated by
nitric oxide. W have found that the addition of GNSO
a nitric oxide releasing conpound, can quickly
fragnment negakaryocytes into small platelet-Ilike
particles in 2 hours. Finally, a by product of this
process is the relatively pure endothelial cells. W
are testing to determne if endothelial cells can also
hel p platel et shedding. By all these techniques, we
can significantly increase the efficiency and
regularity of platelet formation. To understand the
bi ol ogi cal nechani sm of platelets, we have set up 3D
real tinme fluorescent mcroscopy to record the
pl atel et rel ease with and wi thout the presence of
pl asma. We have been able to record the 3D i mage of
propl atelets and we are currently are in the process
of doing the tinme |apse to better nonitor this
process. [00020] Platelets will then be gathered and
packaged. At the final stage of negakaryocyte
differentiation on day 12, non-cohesi ve negakaryocytes

wll be transferred into the upper well of a
multi-well plate with 3mM pore size filter. Incubation
will be carried out in an incubator with gentle

~shaking and GNSO. Pl atelets will be collected in the
| ower chanber, if necessary in the presence of human
pl asma, or VW and fibrinogen at physi ol ogica
concentrations. Platelets isolated fromthis in vitro
systemw || be purified by sequential centrifugation
and re-suspended in citrate buffer as donor platelets.
The collected platelets will be further centrifuged at
| ow speed (3000g for 30 mn) to separate the other
debris and then filtered through an appropriately
sized filter to rid the preparation of any nucl eated
cells. The pl atel et containing product thus produced
can feature the platelets concentrated to any
desi rabl e concentration. The in vitro produced
pl atel ets can be further purified as serumor plasm
free products to fit particular clinical needs. Al
contai ners can and should be sterilized to decrease
t he bacterial contam nation, a common problemwth
donor platelets fromconventional sources. [00021] The
pl atel ets thus produced fromin vitro cell culture
will be different fromthose that have previously been
avai |l abl e to science or nedicine, in that these
platelets will not have been exposed to the
bl oodstream Pl atelets produced in vivo in an organi sm
can not conpletely separated from plasnma. As a result,
t he packaged platelets in current nmedi cal use today
al so carry small quantities of |eukocytes and pl asma
contam nants that can cause transfusion reactions in
sonme patients. Platelets produced fromthis in vitro
system by differentiation fromhuman ES cells will be
free of |eukocytes and will never have been exposed to
serumor plasma. Platelets produced by this in vitro
systemw ||l only carry fibrinogen or VW if those
factors were added in the growh or separation
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differentiation and proliferation. A yield of 106
CD41+ nmegakaryocytes per 106 starting ES cells was
W@bdoaiossao (n=6) . Interestingly, when plated i nPCT/US2005/039401

col | agen- based semi solid matrix, these nmegakaryocytes

formed extrenmely | ong processes with bead-1ike

structures represent i GHANVOPRAIAIBLES. Such | ong

structures have not previously been reported when
 adult hemat opoietic stemcells or nmouse ES cells

were used in attenpts to generate negakaryocytes.

Smal | CD41 positive cell fragnents, identified as

rlel easfetheftcaitfet e produetien déhmamﬂa@btmnmmthe sleps el

: geg ge(ﬁ)e@‘gakar W@%ﬁy % lgt%%’lv‘ji c‘% § \9% er Eﬁcﬁve]&ﬂglgg favor the
CD42Db, C@@Perelﬁ%& oﬁ@é %eﬂé’\ﬁl@(kﬁle ABkla t@?@ﬁ’c libedgenegat i ve
en

for CD34, and HLA-DR. This otypic profile
i s corb) sulamug tkrw ¢dls od thmhemﬂtmmetwdtn@a@e intqEealpEOgYes;

s cotrLeunraeiir iR R R oo BB S RAS St o T

cel I lgEngecbPertgdBé platdlfts apst b thh@dgdlapocyrsbor n

calvarla op/ op deficient mce that has been used to
support nouse hemat opoi esis. The op/op nouse carries a

tatipon i.n the .
ol ony B el efRe! REh B AfheRip UG sRRE) REsRRfned y encouragine
the fmﬂhﬁérﬁéﬁé&hlbr@biddﬁdiﬁs ahd iiesn £Bctiedl) secovermerimhopop@tticecells from the
| i neage using the OP9 systemwere simlar to the
embryqigbpdigs-of differentiati on of human ES cells b>y
enbryoi d body formation, but the stromal cell method
usual |y gave a higher yield of nore mature precursor
el | s.A Brettefd as cldimedin Eginc & wiererethe sepddeis performed by co-culture of
confluent OP9 stro cells and then cultured in
the hugpr,grabiyeRic SET ﬁﬁ{séﬂngbﬁté%ﬂtcg Swith 20% fetal bovine
serum (FBS). Differentiation was started with 105 ES

cells per well of a six-well plate or 8 x 105 cells in
#.10 cArknethdd dsxctasmed shclamﬁ i e’fhe@l@lﬁh?§te®f(b):1ﬂ pegfoemed peculturing the

ot 65 T A b P BRERRSBRL IS 3, gt . e

11 andGei c8Ufab@ee markers on the ceIIs For differentiation
i nto nxegakaryocytes, the cells were trypsinized on
day 6 (.05% Trypsin/0.53 rnM EDTA at 37C/ 5% CO2) for 5
nute
the ‘s it EREEReEM Aot IR YR A B0, akppdive for
CD41,&]D4”:2@QCDI4QB,8(ED81 day33, ¥D4Ulviedk pandridoeddy byonggagise fo@WB4, CD117,
start to e seen by visual inspection. About 30% of
and HIADK jn the supernatant of the culture were
nmegakar yocytes, as confirnmed by CD41 i mruno-stai ni ng.
These negakaryocytes are nmultinucl eated but w t hout
tthe sildumnén plateetd produpaddreths psocessarf cleamd . seen i n
enbryoi d body-derived negakaryocytes. These
nmegakar yocytes arebelieved to be definitive
e gakarpe0Gh £Sp1itBREs o1 Pafl & wheSRIthdbiatldi€ arBded of immunoglobulin
nmegakaryocytes. Interestingly, during the culture,
molectlérer e was no sign of platelet formation which is quite
different fromthe nmurine system It is |likely that
OP9 cells can pronote and support negakaryocyte

. f f er@mhb@pla@letapddpEdl infiehakd Qiturehthe ﬁBlefsCﬁelr%llﬁaegically
platelet formation. This is another indication that

active foHigitisiclaiingnihe platgipta bematsubsentaily Gre Pﬁbheéeeﬁ&% leukocytes and
e different, even though sone of the :
SennnC&gﬁgﬁﬁgns of negakaryocyte di fferentiation and
proliferation are simlar. [00029] Megakaryocyte
proliferation, maturation and purification [00030]
Precursor negakaryocytes deriyed by either o f the
above met hods have denonstrated the ability to
proliferate and even engraft in adult recipient mce.
As a next step |n the process, we used bFGF to further

S . . o o, o o



t he supernatant and counted. 106/m platelets wll be
washed with PBS and resuspended i n human pl asma.
wOrGobeswae concentrations of thronbin, ADP, anpCT/US2005/039401
collagen will be added and the aggregation kinetics
will be conpared to native human platelets. W have
t®st edAd !nldaq@t oflhomen platebdtedaenrismg fumatiemrag¢ human platelets to which no
ocy can be activated by 0.5U nm thronbin by
lnmmn§ﬁ%%5 on of CD62P a indirect marker for
al pha- granule rel ease. W& are in the process of
testing platelet function via the foll ow ng nethods:
[ 00037] Dense core granule release. Aliquots of 106
cul tured human platelets will initially be |abeled
with [3H 5-HT (serotonin) in buffer A (120 mol /L
sodium glutamate, 5 rnnol/L potassium gl utamate, 20
mmol / L HEPES/ NaCH, pH 7.4, 2.5 mmoyL EDTA, 2.5 minol/L
EGTA, 3.15 mmol /L MgA 2, and 1 nmol /L DIT). Platelets
will be washed with buffer A and then activated with
lunit of thronbin. The reactions wll be stopped by
pl aci ng the sanples on ice for 4 mnutes, followed by
centrifugation at 13, 00Qg for 1 mnute. The
supernatants will be collected and assayed as bel ow.
[3H 5-HT rel ease will be neasured by scintillation
counting. The kinetics of dense core granule rel ease
can al so be assessed by | um -aggregoneters (Chronol og
Corporation) that sinultaneously measure aggregation
and ATP secretion fromthe dense core granul es.
[ 00038] Al pha-granul e secretion: This assay will be
noni tored by nmeasuring P-selectin expression by flow
cytonmetry using a phycoerythrin-conjugated anti-CD62
anti body ACl.2 (Becton Dickinson). Typically, 2.5 m
of fixed platelets (109/m) are added to 97.5 m of
anti body solution. After 15 mn the sanples are
diluted with 1m of Tyrode's buffer containing
0. 359%BSA and anal yzed. The percent increase in
P-sel ectin expression will be cal cul ated and conpared
to human native platelets. [00039] Lysozone rel ease:
Hexosam ni dase wil|l be nmeasured as descri bed by
Hol nsen and Dangel maier. Five ml of citrate-phosphate
buffer, pH 4.5, and 2.5 nm of 10 nmol/L substrate
(P-nitrophenyl - N-acetyl ~D- gl ucosam ni de) are m xed and
aliquoted (100 nL) into 96- well plates, and 5 nL of
the reaction supernatant is added. After incubation at
37C for 18 hours, 60 nmL of 0.08N NaOH will be added to
stop the reaction. The absorbance is read in an ELISA
plate reader with a 405-nmfilter. [00040] These tests
W Il be used to establish the biological activity of
Che platelets produced fromthe human enbryoni c stem
cells. Platelets produced fromthis in vitro platel et
production systemw || functionally resenble nornma
platelets in the human body. However, when produced by
in vitro generation and nmaturation, the platelets
produced -wi Il be readily distinguishable from human
platelets derived frombl ood due to the fact that the
pl atel ets produced by this process will never have
been exposed, at |east as produced, t o hunman bl ood.
As such, the platelets will not have adhered to them
the normal serum factors, such as fibrinogen,
coagul ation factor V and VW, factors which platelets
normal Iy acquire fromthe blood after release into the
bl oodstreamin vivo. This assunes that the factors
were not added in significant quantity to the cul ture,
as mght be the case if WIF Lgy.added to assist in
pl atel et separation, O course as well, after delivery
to a patient, the platelets would pronptly acquire
those factors fromthe bIoodstrean1of t he
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