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coated surface that resists cell adhesion 5 conprising
hyal uronic or alginic acid directly bound to a
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(AA) can be covalently coupled and immobilized onto polystyrene using
polyethyleneimine (PEI) or poly-L-lysine (PLL) as an intermediate coupling layer,
or can be covalently linked with a bi-functional alkoxy silane coupling agent
which couples HA to a plasma-treated surface. Both of these methods entail a
considerable investment of time and effort.
[0004] Mason et al., Biomaterials 21 (2000) 31-36 disclosed immobilization of
HA to polymers treated with ammonia plasma, providing that a particular

coupling agent was employed. Thus, after ammonia plasma treatment of a
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Devices (PS tissue culture flasks) prepared according to Okrongly or Clark were

L

used for negative depletion and positive selection of specific murine cell
populations. In some cases, the selecting antibodies were bound noncovalently to
mouse anti-rat antibody which were bonded covalently to the surface. Also
disclosed were covalently immobilized lectins with specificity for certain

saccharides expressed differentially on cells. These methods were used in single
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prov1d1ng directly immobilized HA on (polymeric) nitrogen-containing surfaces,
without requiring the use of an intermediate binding layer such as
polyethyleneimine or the use of chemical coupling agents.

[0012] Examples of such surfaces are ammonia plasma-treated polymers and
Primaria™-treated polystyrene surfaces. Polymeric substrates suitable for use in
the invention include polystyrene, polypropylene, polyethylene terephthalate,
polylactide, cellulose and the like.

[0013] In yet another embodiment, the present invention provides a surface that

resists cell adhesion. The surface is comprised of a layer of hyaluronic acid that is
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DSBS PRI R G F s8R
cyanoborohydride, reductive amination takes place resulting in covalent bonding
between the polypeptide and the reactive aldehydes on the saccharide rings of the
HA (or AA).
[0017]  Similarly, the COO™ groups of the CAR material, preferably HA or AA,
that is bonded to the surface may be activated to form reactive intermediate esters
(o-acylisourea) by the addition of ethyldimethylaminopropyl-carbodiimide (EDC).
This intermediate is highly unstable and subject to hydrolysis, leading to the
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esters (o-acyli sourea) by the addition of
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leayimgdithafahe activatpd cyten indermsriaten fymingh e isputeg, and
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or der.ivat.i.ve t e an_am reactive group:.. and
(o) “ Beposraiearbe B ars el MGl otie oy Sateseitiyodum:
first 1iganpg-binding polypeptide wherein covalent
bonds are forned between am no q?roups of the
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terep ates ytetrafl uoroet hyl ene
pobipdiag polypeptitd. cel | ul ose. [0020] In the above method

h f d
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t had1ySRNERE bEE pfdRfdnb oI ARNASrphBHRR, PHlytetrafluorocthylene,

polylactide and cellulose.

[0020] In the above method
(1) the oxidizing step (b) may be performed by providing an oxidizing
agent, preferably periodate, that generates reactive aldehyde groups on
the HA, AA or derivative, and
(i) step (c) additionally comprises providing a reducing agent to the
polypeptide and the surface that effects reductive amination that results
in the covalent bond formation between the amino groups of the

polypeptide and the reactive aldehyde groups.
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reductive amnation that results in the coval ent bond

formati on between the am no groups of the polypeptide
arig02ihe Absacpurwéedaus dlesapgue gmgwswh@femtqn@%/m@z@efore step
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condi tions tfat hgﬁﬁlﬂlﬁdlhﬁpélgﬁeptlﬂ@ RE@t 2bRditioR thel 1810 the
t he second pol ypeptide to t first pol ypeptide.
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(a) an anti ? y% g a 15 receptor, (c) an
i mmunogl obulin Ph I'ng protein, (d) avidin or

st pegj avahdel'red(i&)st lgandédtding pdlipeptideeirt (a)edatibody, (b) a
m)IecuIe an extraceIJuIar Jjmagri X, protein or

a TeEsHieth o i@@welpal@ ulihbinding REIPIO\D PHIdEH prchtiegtavidin, %e> 2
pr RE&, 3@ 'Egciéll :ﬁgléésﬁi)rﬁﬁ)ﬁgul@ P @&F @xtr&@ Br S9! pcrHeﬂg%r‘{E) a

a natr’ I'nant sta ococc protei'n A
nagyinthetio peptidec oéabmnrauuno gdebaybihytindtiog paieip nmtyéulerselﬁcted friom the

nbi nant pAG T 20 | i
DoF B AR « Bty &5 TeporioRh St Ypcosse HGBEA e ot
f r RE6BPIant Ph§RcocdaPprofein EC GRE &bomﬁﬁﬂmtaprb@ﬁim THY se@ond

cell adhesion nolecule or (e) an extracellular matrix

pr beasidrbieding PWYB@EWW be(apaparitivedy p{)wgg]embmdymggﬁ'agment
CTRRALETY 4 %%Qﬁto} 9 1e£t& )l AR %aRLAdH ﬁ?le@ XD de

IS pro I nan rotei

an&ﬁabéllﬁlﬂ&nm&@a@teinl @GN stynmdmmgepzﬁepol ypepti de | S an
anti body_or antjigen-binding fragnent thereof. In

anWpfer ~ Ipers @pbeimenh Gl heclist lgaasl bitkling polypeptide is protein A,
|
LT e s R G R YT i i

bi pélypapitide édhn antibody or antigen-binding fragment thereof. In another
preferred embodiment, (2) the first ligand-binding polypeptide is avidin or

streptavidin; and (b) the second ligand binding polypeptide is a biotinylated
antibody.

[0026] The foregoing methods are advantageously used to immobilize a desired
LBP which acts as a capture agent. A preferred LBP is an antibody of desired
specificity that binds, for example, to cells that are being isolated, enriched or
depleted. One articleive is to use this immobilized antibody to positively select

cells which express on their surface an epitope or antigen for which the antibody
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anti body of desired specificity that binds, for

exanple, to cells that are being isolated, enr| ched or
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t hat, . wh | at h f I i

A e B et P B G aDao ity GRAFSPleRY anti-
ar@D@&m ¥ ahdhRs enidoRimdrd) dvesh B8 st%ﬁmmlmcﬁldad & the HA
provi ded. SpA or SpGis i nmobi | i zed to an HA- or

ArertA ks surserepoll et i%nmgbﬂls?@énomaalpw&sﬁ biefinylatesd anti CD34
g%%go%ﬁfm(ag@ﬁlcfﬁﬁi&?&é}e}@ t aV| ]%%]'3 gntgg%kag is di c d

Or (cévalé&tlyh &cen HAd ou S\edtrbaed polpinktic 2@-ficean descabmhérym This
bi oti nyl ated anti-CD34 10 anti d| es. (Ln ang Ber
e riseHisHR ACaPFRSUARES thetis soaird d'yiqs%e atibedy uta thy same

agﬁﬁ@k&miﬂ% é} 1%15&:?%%? céify tﬂ&t%trﬁ)g cHRby@H3L surface

escri ereln results ina capture
supé2st e Ahaptw's swrfret edthwptdifiapalesny @ﬁ]baawm agedi; poeferably

the me resi sts.nonspeci [ of cell

{ DALYk DB GiseE oo e 9% posn e Pl aisep et by
Wi Fe@lo‘ﬁﬁ) Bak {ack 2RSS tRE dis %H{e%eﬁgtﬁﬂéswrﬁreﬁgﬁ{ ¥tance.
15 anti body, can bé create erei n regi ons of und

a nSmdh@nattarrengpqmntﬁtdeml?}lgmerg of sraeilizedantibadk caﬁtme aaays-
oubelnc Ao g Bed RamleFias RIS L By HEB: BboRpsibeds

S p&ﬁh}ﬁisleg £ ¢ A0 habedy béaiel W £sclid syface, ah@Q7 Sabnté&@preferably
provided is an_article made_by any of the_ abov

mebandgd ta, e CARRifeTialds a ArtARPtecigl B Bbmsletg 3 swoand LBP
ts gi,ob:@h 2 u E&%‘eecmd%% eBo&RY P@%tf*th{igg&ﬁfoﬂbalr%/ d Q%féig?ﬂrther

material 1s a
bi detaibgndspeeidioredamples s¢i@0B0beldwese and ot her

Sg‘tog:j: rrgﬂfjssof t he |n§§ i @ ireFdegicri bég iESf llj?lrtEllger
6»3?5 PTRNOF sdds @B@%M@W@Q&Hs 16+ é&éhgealsnﬁhfé\éﬁnén@e

and NNC ratios for each plasm treat
cocrdldlthmr(A(E)Egscxib@bmHaMpilmS Exarmpl e 5. [0032] F| gure

iznﬁ){)]?z\fvs %%Sure ﬁcl)vlvssl\/lfdﬁgdceﬁsn P xesdt dns?alnevg WRh He oxy l I :

plasma-treated and HA coated dishes as described in Example 7. Shading

indicates the presence of cells. The three plasma control dishes (top row) are
stained [bright purple], indicating the presence of a cell layer. No staining was
found in the plasma treated and HA coated dishes for Conditions A and B,
indicating that no cells attached to these surfaces. Little cell attachment is found

in the two plasma treated and HA coated dishes for condition E, possibly due to
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[bright purple], indicating the presence of a cell
layer. No staining was 30 found in the plas at ed
ameinerlefesss wdheiresiiag. [This repndsq P%H%HSEQYE%G t%?%é%mge -

i ndli ' o) : t FACES.
|4 R B R e P BishAAE Ao ofip Bresilitg o
t n@asied Eipareb icoathenatic sipesseritatiorcalittie CiAdhsiEface tswhigh ys

CamEopized 3 KSR AP, P25 hE PG the SRR s
t%uﬂtwme'smﬁuﬁeﬁmﬁeé.ght purple is then grey and
aces wmt

the s no cells are white] [0033] Figures 3
i J00a4]s c HiBigute 4cis mephassaticti Bustiation feprésent@zrihg siepsind wodlifferent

which is i iliz an_exenpl ary..l BP, I ]
RET AN e b S AT S i
PQrwoiny E?H&W(MQBP ah8@34donBhug2® MBP.SInthE@ASBaImeht, the
illTustration Tepresenting the steps in two different,
prieyee o €A Romateidl i’s;pmgplét%e@m HAyof Adewhishimgydisi handed directly

LBP ither a si LBP, or ..both rinaLy. {

i o St sy f antepRbqinRuihef Rl REsho o b D
| aygEh of difebfRy BBhdKitakhd P8 qxpel i fied as HA or AA which
may be bonded directly 10 to a PS surface or bogd&ayd t

ari003sk er Figdreatde’ shoyedirqeh Ererescepegaprasurepents ofanfibo binding
ichds i . f

ok S BROHEE B L8 Ao

anxtfi'ﬂ]lti)lbla\ywbier’tﬁﬁat@ tg gfbatelu}’nfeadﬁ‘feraft types off swaves Gor im?ldobﬂizmg a

BMG f | uoronet er. we i cropl at es, cqQat e i t

SRS AP HESUHARATETS SRR o BESRA Dy gfant-CB34

sut.fhac ' I ddeZi ' : :

2 BPA Skt TS AR G b2 (B was o

antvith SpA4 Sunfibe 3 Srief Boeasingdified] wih avislén (and itdsteddvidh t h

SpG .Syrface. i g..6 s nodi.fied. wi.t.h SpA.

scptiedatsd i ST Ane Rt " i ingt e eech surface

t e\%ﬁﬁe{&&éa ARrRh ARt R e fiior&eadt 2Mhtibodsf (BhEISME Which

of coupl'ing of the mAb to each surface was neasured

f | was ¢onpledito slhd fluareicagt dye fAlersr 488@e(ste Bxamplepo Representative

(anti ia%%‘ to which 20 was coupled to the fluorescent
dy eSS 'r) (see Exanpl es). Representative

resul ts ar epgho EPPBFACKIPTRERCBFATI EVNGENTFON
I NVENTI ON é‘O‘OE‘B] Tn describlng preferred enbodi nents
e

of 00366 pledenaribingpeefeireshembgimpnts of thegrefenldnyionsspecific

[ f t h ' , .
R ieyHE chBfeyR 5 st 8F it JRIFORE thd ention is not
S PREnded td B Hinfted aOie Sgecif] teghiadlogl ko dedted. bk is to be

under st ood that each specific el enent i pcludes_all )
t ebmifrdeed Wgteash Vi e%@mpgﬁncludesrgﬁ techn{]ca{ equ(levalents, which

operate in a similar manner to accomplish a similar purpose. Each reference cited

here is incorporated by reference as if each were individually incorporated by
reference.

[0037] Abbreviations:

CAR: cell adhesion resisting (or resistant or resistive).
ESCA: Electron spectroscopy for chemical analysis
EDC: 1-ethyl-3-(3-dimethylaminopropyl)-carbodiimide

8
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reference. 30 [0037] Abbreviations: CAR cell adhesion
reS| Sti n% (or resistant or resistive). ESCA: Electron
PMESi &4 rhetinelsdaneslionieacisi s ED C 1 - et hyl -

z&ﬁ%?d%“@’é%%% BEBAHE) ohoazo s

2- $d1EdMNH;ShN-hm¢gtshHmmuirﬁ1dal c aci d NHS:
dro ysucm ni.m de Sul f o- NHS:

Ghylensi&iBei ni mi de  PEI: pol yet hyl enei mine 5

P sine PP:. polypropylene PS: polystyrene

L: N pol ypropy polysty
IIZZ'LL gﬂ%t hy%ene PET: pol yethyl ene terephthalate 10
PT]HEpOﬂJ}QirMI}éd}HBafl uor oet hyl ene LBP: |igand- bi ndi ng
palypeptide(s) [0038] Al solutions are wv in
dg'%}%rﬂoﬁgayr ., unless otherwise indicated. [0039] As
useg ﬂmye@ﬁﬂm@t he term "polyner" or "polyneric
substrate™ is intended to refer to the conposition of
thléEBrnqlxﬁthylme@wh&lel@tww ch is to be plasnma treated,

surface according to the

@fﬁ Eytm@?f?uoﬁéet oa%ed [0040] PEI, PLL and ot her
COBBPnggarus&eldinlgpbn@epﬁde@g) art to facilitate HA
bi ndi ng, al t hough the al so_be palyneric, in

chi@p3stt eAll wluuong érf?év)é/ﬂup geigaizeq Bo@y uué%sStoalea‘gISP inslisatel

I 2 at.ek o
I a§’&®§ P IA@SIIS ‘g%/lﬁo éérrﬁy? ?r?ér B? nct ronal dgtls g%ﬁsg 1%tended
Cotopkfen tp ﬂﬁeaomlposluaeof/ﬁe artﬁb:r dircmyfac@vbmhss torbelasaradreated,

powﬁmﬁlaﬁ%eﬁﬁécﬁwﬁééf% <R L5 i P reogigas 4.

g467 ON@ke; PBE hnd bﬁi‘eﬁ@cﬁ%ﬂé@lﬁé&ﬁ%ﬁfé‘ﬁﬁr af té BRAIAY SIA
group i s present on @every repeat unit of HA that

C abunﬂmgualthqugb theyanayolsdl lmndlynmml célaHAter,omélrgeawHE bes
CoR errerziI 0%s ?nﬁ%%%? cgﬁc’pllmg agen S or %I}?é)rg Sinf2 ermecﬁgte Ehaty mg layers
and/or by other spec1ﬁc functional terms.

Coupling Reaction Between Carboxyl Groups on HA and Amine Groups on a

Surface

[0041] HA is an anionic polysaccharide composed of repeating units of p-1,4-
glucuronate-f-1,3-N-acetylglucosamine. A reactive —CO; group is present on
every repeat unit of HA that can be utilized to covalently couple HA to an amine
containing surface using the methods of the invention.
Ethyldimethylaminopropyl-carbodiimide (EDC) reacts with ~COOH to create an
active-ester (o-Acylisourea) intermediate. This intermediate is highly unstable
and subject to hydrolysis, leading to cleaving off the activated ester intermediate,
forming an isourea, and regenerating the —-COOH group. To stabilize this unstable
reactive intermediate and increase reaction yield, sulfo-NHS or another equivalent
agent is added to the reaction.

[0042] HA that has been covalently immobilized by the methods of the present

invention has been demonstrated to prevent cell adhesion, e.g. the attachment of

9



Et hyl di met hyl am nopr opyl - carbodi i m de (EDC) reacts
wWth -COOH to create an active-ester (o0-Acylisourea)
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and subject to hydrolysis, |leading to cleaving off the

activated ester internediate, formng an isourea, and
r eyeries calvanig-denized Goetlagt eqlls. (M3 T8} cebls). i Bvethetmaye, the surfaces

unstabl e 30 reactive,internedate. and.i RCr . .
- Skerafy herarei oG BTt P g B Efipnacd simes in
I scutdebed to the reaction. [0042] HA that has been
covalently immobilized by the nethods of the present

i et i o ehiizedgliiesiiy o7 alasmatisaigd sydanes bad the advantage
pnri et SR AL e et oG F EPLER e o

c epdig-LElveind Borathdr Sppacktinhdietyrivnesded.ha laysrfofiEBscan be directly

prepared by the present nethods were resjstant to peel
pflfm’é?ttl_g?edé?ﬁ‘_é e W%W}tﬁoutg%ﬁl@&IFSeqellmﬁm%?n Pigventing
i ctdrRAk. AiHeSRedeNt iﬁoerﬁioﬁ%%-évbﬁ@tt@ne%}egs&%@ l&gdyngt?nal steps

t he advant age that no I nternedi ate pol yner
( eofgusingoifynetetnyddiate polymer layetsye. - RElsirpelylysine, or spacer groups.

pol v-L-|ysine) or other acer" ety ILs eded.
bl or FRnE e e I SAmBl R LEe R o e
S UrErRGE prdvemél] ailRssidithnkdigow @l fordetaan) Q- fRES KR Hirting
characteristics. The present invention thus avoids the

newedidicatjorowitia Higlagieatlairelsyan digansks (eigi prptidés, ECMs, proteins),

or BB R AL et Rhpre R ool phorrtnn BRLHHE Bt
f oprogagdcintilfation ebflidtgscahicd pot@irationhdsiyse As/dseritied in more

p[gve,nt cel |l adhesi on and 1%ro_wt h, for creatin
S

qtaiteeloyothe pype Hesue cuibye devses may m\ieﬁn@mwé%ﬂé%ﬁw
r el evant: L td ' .
o p o eahdRtne (B BepRER dU Rl aMiboalts 8 Suftoky-birdlhe
adpdgpaptidesand surfaces for proximty scintillation

and fluorescenc ol ari.zati on says. As descrjbed in
moPish GBS 53 otauisaus esthaiss e i Biaps of o lBvine a8 e
Mgty BRM Ik TRBAdsI 284 af. NEIoBRRer SHRGELS i6m BIBRRE 1PTaGhERgy”,
polw%igeptl des, preferably anti bodi es’ or

an

wahibhaesttirny 19%hlapgd &b thapeki “Hloowsiurfle Mskfigtion and

PR S5 94T, TR R gl 160, 1

" Pk piREntSvdntic R She plagiin E’@Mﬁieﬁgpﬁ)@es?%ﬁ?ﬂﬁ! g yrocessBat is

Wl ey, Chichester, 6, 1994, and N. Inagaki "Plasma
Suvapakle of/stsinectitrpgs ta he imomasgedonty e surfeee ofthe article
EPOBILR, USSR SR bAREDA b Pyt

mayelb es mmpotPplases sedthvht msthoda @b lafofcaitsbleplasma
nit ragI%en to be incorporated onto the surface of the .
ar FrAUAENTS ALEONCE PFBS FRCHEgAsPS ICh AT Malregengiffggen oxide, nitrogen

Ni §i6RQ8'0r GRARALATH % LHsQURS, alohE biAl & nil Wethtai@Srgon or other

inert gases and may be preceded or followed by treatments employing argon or

other inert gases. The plasma may be sustained over the full treatment time or may
be administered in pulses. Preferably, the plasma gas is ammonia, and treatment
is performed with a power charge of between 1 and 400 W, preferably between 10
and 150 W, a pressure between 10 mtorr and 10 torr, and a treatment time

between 1 second and 1 hour, preferably between 10 seconds and 30 minutes.

10



25 well as renote plasma treatnent nmethods. Exanpl es
of suitable plasnma treatnents are ones using reactive

w@awe®3rech as nitrogen, nitrogen oxide, nitr OPENUS2003/030479

10

15

20

25

30

di oxi de or annonia in t he gas phase, alone or in

mxture wth air, on or other inert gases and may
belOWbceB@@nm’freﬁféﬂ lpe {yraRp can baprepaicd, ORBYBYR ﬁeyaw@emg the
or

oviRpRE hiBlato S3EFRToh 13eBhRGTR: KRNRRIRLTIR A3 arzon
i natpmbﬂ&@e ald efryiaplayp0 setiergoh @Magmatmemt dotfiomédhy ah2p sec,
treat is perforned V\A%)m ovver ch e of betl\i\%

1 3 e@Nﬁs prEnayeAsmEntde fisr suifaple Beptigntg v
PrEsw © théde W §811 31 tHE 1, Em@ ed £ et f@x@ﬁjbélo'svr eat ment
time between 1 second and ur, preferably between
100845t ondbe pughoSofitheplassa trﬂmmml 12 tDdrca BAdgh surface

PCT/ US20 3/ 03047 0 Pl t ed t
eSO Sof elongly AB3ced PR Sy, T SRBee Binthnge
chaged w‘it‘ﬁ h@’aﬂrﬁnd’fﬂ_&d br Ha&evaEk e BRMoE, or@sdidielacRiNbIpehate), in

200 nforr argon _atnosphere, and applylng a 60 sec
ar Bemreseaesrd acpadansmsagent s ploesdidD By Inaquemsseltion gy 5

mror I n

Bl RIS e B stiof} P5E oAU o
ar fnole2tld ableagRhlemcatlR régdtioh @idrhotb@ bPBDC, [sQEaE N- Tllyeroxy-
purpose of the plasma treatnent_ is to create a hig

s u?‘?cﬁ’éléfmd@ SHESMIDArsrsupsucevmider _\}ay@pmlq@éamaﬁelﬁ @ydrate
ft aldd e @%gégnf"c 9\1&3{1 1 BInORss ﬁﬂ@ ¥r$7gnt‘18nt i pot mlieélded to

hya uronic Gr ‘2 derivative t ereof, or algin
acb@lbc(lmldgo aphdicplar theot}h ettphemencEtiAfto thecmmide neitaiging surface

age as EDC i.n ous s Iut nor 1

Bl BHRLly PRa Obtv e Hc PR P AARb ) ERG ad NES
FOgorRfths fPdredts 8! hé’tﬁﬁe e@ter 'y@&b'ﬂleﬁld% Ryigh 4 é)ar%m Befipldafable of
reacti on pronoted Such as N-hydro

s uewiptingiaien {Ns) Whayndaouulyngcmcms,sm in rerieased dpther compounds

BT RRE B DR GBI HERL St JR wE N BaF o FBRR sgrve o

t Oreabi@veiaientledifte dstppdtibifizing comPOaldy sh@ild asd be Bffe@ivelitithe
to the am ne containing surface 15 is believed to

oc BYYentqiy ough a mechani sm wherein (for exanple) EDC

pofig Z'S cchari gié%a:t%agﬁ%lg%%})% "i}(gr gﬁﬁl %S%Eﬁaces with amine and
Coufpki ityopen-auntaining groughere alsuitabig, @uicius knowdtH these of skill

| d h d th t that
L oires 61 EaleVine PR eaRne PERAHAC [ah8 CRFORIeBgEs
as ret6PGrEatE id XpSedaRe LA LG, Bt E(nuéér@&ankdlﬁhg ?Igg e{rfg%{\%flve

shoul d al so be ffectlve int i nven
(1 th@reqﬁl agirt the ptavente cxftatclaﬂxsbdnmnﬂe pretatetdy r’IF@Gk uTlﬁ@teem

h am,nhe . .and . of her Ial tro | ni gr o
ol <PBHT 1R5PEPosizRe A5 P eisn B SRIrLR IhsHD 15 of cPtaet
ar tnad&Béthvewh RUqEHARAR sbHE qbln@mnpqﬁ by ﬁge@lﬁg f;ﬁﬁﬁng OspPfing,

coated, the plasm
dnppmg, immersing, pouring, dipping, injecting, efc., without limitation.

[0049] A reactive intermediate ester stabilizing compound that substantially
increases the coupling yield by stabilizing the reactive intermediate formed by the
carbodiimide is also present. Such compounds are generally selected from the
class of N-hydroxysuccinimides and aryl or heterocyclic derivatives thereof.

Preferred N-hydroxysuccinimides include, but are not limited to, N-hydroxy-

11
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containing HA or a derivative 25 thereof, or AAin the

w@e@sesees of a carbodiimde, preferably EDC. TPET/US2003/030479
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"expose" or "exposing" as used herein is intended to

i ncl ude any téﬁe of contact A nmade between a liquid and
a sietininide ONHE ) androzyisplipsuseintmidg (sublorhiln) hydwxyyi ng,
dry ppi ' i ng, pouring, dipping, injecting,
eﬂ%éﬁ%%§k%%gﬁﬂﬁﬁhitation. [0049] A reactive

i noesore dSaitdleddrivatisdsalfil A fianmag bepeedid thémtvention will be
substantially 30 i ncreases . the c l'in i el

SISV i P e By A AESS e O AP gty Feh v

c a&,??ﬁﬁﬂi st ﬁxcﬁ%l%?aﬁfa?és%ﬁ of Y oSRIBRILGHIS alRbKols of the

gererdlTy selecte romthe class of
N- dliptintio; psalipbativ, nydeadiphatic andhetaociielic seriasyaodl isats of such

St A o, LS bl
20044 RBA2P% REAA.US2003/ 030479  succi ni mi de (NHS),

hydr oxy-sul fosucci ni m de (sul fo-NHS), hydroxy-

beld@ 1 | Sudhess hyepered @coqrdmsdp theunethed ef %@ HVeRt QR /1§ VEFY

HA t.hat may .he u A i nvent | i

b PNl bl o0 BASOR Rl e A5

| Narld dan bRPepaléd mchimSfelecbdmicdle sl dfficienitiethpatidsakequiring
esters of hyaluronic acid with alcohols of the

al Epmirmediaterlayar oh acPRPowRdGOsITISHIgt TegeRrPNiaInIng groups, such

he%ﬁﬁ@F?EikﬁPﬁﬁfies and salts of such partial esters
W Ihorgani ¢ or organic bases. Sinmilar derivatives

of LigandsbhindimgiRblyyeipbtided(“AIBRYbe useful . [ 00511

Sur faces pre ed. acc i.ng to.the,. hod of,.t.he
OB | oAS ARG Bry- s b e Syiieeepts el B A B REPdn
of y &k kSitabRSconbRMs, bindshs, £HANRL Parthke o8 liBake hRWrefeRbdito
can be prepared nmuch nore econonmically and efficiently

t hbereinresctarge i Aimeferrah LBRtie ppedthishdindsyep tasgetghat ison a

co und conpr.i si ni trogen-containin roups, h
o ORI VIR bl SRR G ol sttt

(" t@prsidda bEHIBiIAtiASotEER HASIE BiddherBital R dirfs B16dks, such as a
pol ypepti de that has affinjt and, under

S .ty for, (
SuB amrete@bmlymﬁgt}d%glfya@hnlé or proggoki@idag part ner or

| M , M n n
or BPSS, BRLEBERER of RorpiRh BLufile olyAUEEL pat fre,
onobtaingblelbyslinetasdatioh@t be gendticleagmeqing) & theiraative structural

carbohydrate, a lipid,. or any structure conprisi.ng a
cofBih ’ia&%\’?ﬁfaf? P,%lggep,glgg F%CGB%B%’{% ﬁ?%%n% EHq?lcﬁS H@f‘ﬁm geceptors:
bl ' : [

o SELTRREhias s Y00 B s BN AR o

y
naheurapdpyides; ouraceptgrsot gyielpnés) ésmpleatles (ag., basteriah Ebbieding

by hreel ksolation tor by genstic, englnesringldn
inflammatory peptides, plant lectins (such as soybean agglutinin, wheat germ
agglutinin, phytohemagglutinin, concanavalin A, and the like, set forth in more
detail below). Other LBPs are cell adhesion molecules that bind to either the
same (homotypic) or different (heterotypic) cell adhesion molecules.
[0054]  The only requirement for a useful LBP in the present compositions and

methods is that it bind to its ligand with specificity and sufficient affinity when in

12



form Exanples are polypeptide receptors for hornones
such as insulin receptors, glucagon receptors,

WO e@ef81266 f or protei naceous endocri ne hor nDNeBCT/US2003/030479
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receptors for 25 neuropeptrdes or receptors for
cyt oki nes, Ig nol ecu] es % bacterial 1g binding
molnEBehiized Pﬁnrt@@éﬁt’-lébgldl%ﬂ ice}lgy(0x athen Brglestles) for purposes

cogmhggﬁ{& Hggg&%} i nflammat ory peptides, plant
S (suc

lectin as soy ean aggl utinin, wheat germ
agmbasy i niThe mpkyirefeend d@Putfithe presand invaniaoreisian aAtibadyd

the i set forth | e, detail below. Oher LBPs
ar%regeé? Yﬁ&??é‘QFISHalr?BPE%‘&D@A}?)hat bind to either the 30

¢f ho g%}iﬁﬂ%fe%céis‘ ifof %t%ﬁ1e@ @ﬁ& Rty ﬁhﬁ)m&@%ﬁ:al aspects of
ad esi on ['ecul es. [00541 The only requirenent for a

ustse @restlﬂ%vamtlmevlppb s@dtembwmpqra@ﬁ by aefgrenpeitbeis entarety,

SUREMIE R b et CRERAT A GRS iR o Ea),
PCW .BSRAR 30 T4 ThiladepRib) 1000£d. A ghmBwalyQ@r RES MWirkundbilbgyQ The

of cells (or ot her o ecules for purposes such as

t hbwaund Setepsia dlaséhand Dijages é‘]lftfrraré Gadanddublishipg o, Riew
R i et R o T e

r eNewéfmefsC616rSpang Hzmbrel&bmebry Pat, el@98n‘ﬂiumxidg@0rm:k1 Bethell,
ects o prese Il nventi on, ar e
DBy ﬁsrlaww i éﬂ@r@rc”éor’rmonérff C@Qfﬂfq‘@fzg}ﬂ% ‘ﬁ%& Birss.

A ﬁocdoﬁg’r%g, ?)‘?)Q)l ahﬁor a shs“é Fndbili AR |aﬁﬁ| s éégnfb?@xﬁg%l

(Fourt aun ers Co. adef phi a
C. Butleraﬁév%y Mmabr of Anﬂgamn&;rcbﬂﬂd:pdze?ﬁemobﬂmedwm &ystiém

oo PRERU BT STy kA i i Yol RV 1

AnRegQR PR, My ddDORE Preys, mealﬁhton lbblv 0069-25m)| d

Spring Har bor Laboratory Press, ward, GC and
Beton@lll ThpRresgdirceniipn nbbaeswntlhcrrtwsﬁ)b@@a ppiwaqmt armin and
ro%@%lgnal ZaastL]ﬁp% ﬂ?gzalg{boa xer%gsé eic %2)19 gghelc ﬁyngenelc

BU (feﬁf.we tbEthe fhidSoif asisteity bo‘érﬂti) @ﬁﬁﬁ)dfﬂbﬂ féyihd tfh@tébﬁ Such as
I mobi i zed on a,Soljd 15 Phase Chapter

STRueTREd @rchymeriaamigodigs(see belovan Thexsgan, %#hogrg igglso meant
e d lo inbi3&e B5tRSRractBRGBTA &%&Pﬁ%zdnhgabgég%%eﬁkqgéaﬁ

he present invention utilizes an
p okyohl as ni2db zand &F (abiprfcagnomed whials lacBRhesFe fFimment off bio dhitecs

it Altonodd Selatfgasat P B ot Q4 Dor mo
t h@i&%@mzs%y b 1@503@3@‘81%8%?% al (19'76)@161:1?%%@&%' @9@5@15-
(see b The term "anti body" is ‘al so nmean

i nd5e. Bbeds vanivusfragménis aregsodusedwading eanventional techmques
antrc%)en bi.ndi n fra rre ts.t

F
e e e TR Rich LSRR oof Aoy . Mt
| NERGImol., 121:663-69 (1986))

[0058]  Polyclonal antibodies are obtained as sera from immunized animals such
as rabbits, goats, rodents, efc. and may be used directly without further treatment
or may be subjected to conventional enrichment or purification methods such as
ammonium sulfate precipitation, ion exchange chromatography, and affinity
chromatography (H. Zola et al., in Monoclonal Hybridoma Antibodies:
Techniques and Applications, CRC Press, 1982)). The mAbs may be produced
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anti body. Al so included are Fv fragnents (Hochman, J.
et al. (1973) Biochemstry 12:1130-1135; Sharon, J.

wW@200al0328®76) Bi ochem stry 15:1591 25 1594).).prPdnesmo3/030479
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various fragnments are produced using conventional

techni ques such as protease cl eavage or chem cal

clusingrgaveniivaal ybgdompigshnelagy, saeh 2y the pygeegures introduced by
oAl

NGB oy M RS0 GARE0b 7 GRS RS 60BN trorect e

Sugbove gaqem tdaintumology atferencesdleGommendially avadlabtayn Ales ars ed

di rect W thout further treatnent 30 or may be

sulF 5‘? d to conventional enrichment or purification

S t
excﬁgﬂge’?c grl%) %S)tdgg ;#?&ﬁiéle& N mﬁél@ Ghith aﬁﬁb&ﬁh or SQFV instead

and aftrinity chromatography
( Hof tioh@ned nmlltlmemmsttmtlmc;lébmgb cliyiiy pitehdees Anglidsoitie es :

T chn%eﬁlgand I [ ca | 9%%6*&?36‘? ess etil'i Zt}gehb}'rpdeng site
POt thiSRAR/TE %@ﬂlé%emgsa fRttieR Y ﬁfétsiz%fbdfkhehmth&t IéC(lSBerra, A. et al.

t echnol ogy, such as the Erocedures i ntroduced

KOPED Serrcni 20t B8 104l }u@kth%@ﬁxmz@wwmq} g
rob 5 TS Wi G R ol 51 AR5 85 2R3 o0 BN N oss)

pf&fz@{cé Qd2:423 [I@&Hﬁ&i etme(lasﬂ)lfbodwmncm Sar ABUCEI5 8T, Fost
single chain ant or scFv instead of the norrral

i Rich 659 Elien 8 28PRB0E-26 0 Do Bt We. 4 1A e
thessEYPELMALGAR! opegpumsiiam an g of interest and

recredte’the antigen’ Site of the native Ig
whijobé@] beArigybaidfor ahimecm anhbd)dyewhm]z eamobe prleparedbpgbndtig

b SRBEIRNS (RS .- Kbl ety Uk PRte B2 36 800 521 s

49¥fordsen YV, t@S Pa@nt 5 8075‘171536;99 é}oté\fﬁ%ﬁr%)ulz?tﬂ% after the
293-299); Bird et al Ci ence 242:423; Huston

et antibody heggen Pyafbesiagt.| Bloph@mlcalswhom cemstigtios swhat

CR]P‘E‘NdsAI?\BA%E {3 %’g‘fd hyﬁg _gafszZ 6.0 gﬁp%a# gle%ﬂogs for the

S, gHvikb 2@ discloséth ﬁ)’igxaﬂ‘iﬁlgﬁlqillyérd%t lag.j u. SDPaféht STRB 813 and
anti body whi ch can be gre pared by genetic

enkgifirances piged hewin. eA giybridapehimgrieantihody o@ths PTFS&fl@ﬁY%nﬂOD
4, @ég @?éslsaeg% “ﬁa?lfl Jiéculeswb&[e' ﬁﬂ?s&{:lfﬁhf é)? hﬁ]tgaat.nﬁ%e other

y pro el'n nmani pul ati"on"a
aanth @plgclﬂirasr dfenﬂbkyﬁmdheshmﬂ antiBodycles mdcaitagmbhmh thidto-
constructi ngésuc

brid
hytsilicaBivgats as tge %‘é‘dh‘b 9&' ﬁ&q#dago S 'byﬁiy ﬁ@awaéwphng

di
% FSAE T Ay JRAPIpL B0, fe flor Hohor i come

hystmchlometlwiamdretemmhﬂnisw @ both aptibodiesomdrihe iatandioniofthe

S .CO es, t hal f- nol ecules,"” one with
E gﬁ@}? fﬁ%ira@ﬁamt he ot her
LBP Frasments and Engineered LBPs

[0061] An LBP is also intended to include the ligand-binding fragment, domain
or portion of a full-length polypeptide. To illustrate, if the complete or native
LBP is a cell-surface receptor protein, the most useful LBP fragment may be the
extracellular domain (ECD) of the receptor. In the case of an antibody, the LBP
fragment may be any antigen-binding fragment such as an F(ab’),, Fab or Fv

fragment. Modified, engineered forms of a native LBP such as single chain
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with specificity of mAb2. Such a hybrid anti body has
advant ages over a tail-to- tail conjugate as taught in

Wo b@48i266 art, which is formed by a bifuncti oPel/US2003/030479
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coupling agent. The advantages include ease of
preparation, the preservation of the correct

st BBPELEFY: Skera, At @9édMidhsSsierge, AH0HEBR- 1941 lﬂéaﬂb@, A. et

8 1980) fppl BhloL 178 oy B, Whnft, Gk (R1ogd g 249

LBE93|—2,996J Biod end/ 1(t88) Saicied4adie 3t Hastbn garld¢1988)Pmg. Natl,
vorgesti 481 Bty osbCR ekl fBiohghern ApERBbdp2 5756273 and

30ULSB?aﬂeﬁts§cP %"}04%%“@893 8’731‘3 ﬂ}%@%@rfpﬁ@d 203 4365 853030), a

usef LBP fragment mnay extracel’Tul ar domain
( Bﬂ:th)lem antﬂmdyé@dpﬂyjet all, rU smtmesw SGiharahd,Bblgdils), 4 GBR-

LBP be a en-bin fra rrent such
corafed o e Bre Y Wi BE Srabe S e ton
enpbﬁ]ﬁerggﬂldv%ﬁ&i?qﬁ];ps native LBP such as single chain
US2003/ 030479 _ anti body (scFv;
Sk@96r2h I ong erahodineyad fhisuvertiw, theddBP thegs-intgaded to bind to

%gé{'lwn I er & d&@étg{ %ﬁ&g%ﬁ%@§ tﬁ?%thﬁ:ﬁﬁxg@l co%fZént bonding

2 %tﬁ@ OAR IBafeﬁaB prefitrably (HLR.83) préieired eanagle 042 diredtlyst on
et al f1988 Proc. Natl Acad.. Sci gA 85: 5879;
olsmekilized JBP 1s apgngibody SHowarsAn sffigr sebedimenisy mictegprd

> eyl Myl P2nn e RSB sy 2400 1 Lo

( Galyialently bondeld. direttlBto tRasalnt shade,8d GreFhX oanther CAR coating

i BT s g5y FERG o o Bt PR ¢ patibnd LEF which 5 oth a
( Spswhirei®e Yirdt BESP dR06Ehding paiteerghiRe hrﬁ@ﬁHeinrgEth 1% one

i nventi on, the LBP that |S|ntendedto bind to 0 the

t aeeadimenty thefiret LBP @ mlbWM-bandmmomwdﬁ W]meh san id

or cPpa GUROSE wRER RhE i BRUSOP SRR Bo pind o he

| namikiakd tagdt. LBEampiesmf wetul blﬁlﬂibdy}‘dﬁmﬁﬂgpolypépn@b@ﬁ’é certain
enbodi nent's, i ncreased efficiency of

( clasigsial 9r0t%$ such @a saphidogogca] pretaiey (%A}mum@te@ @ (¥r®)
L Bgse?_&éior 59’%%%{ h%%&ﬁg ﬂat‘fj\}e c ﬁ%c!ét%f th %mtdn:% 1‘31I Ig %cﬁ%ﬁﬁe% u&uglly

coat | ng 'ayer an
noat-thoVapenivh yistad ftdmetlfelIg@tanh@"ﬂ-bmdmgsﬂe.oAcpolLﬁépMB @in be

is both | i gand for first LBP and .a hindjn
paPERETRP TEREOR 38 8 BUAPCTGRlE PAYORUoe ABEl R examples
t bR shrbptatiddRR dvidiR Bk bﬁe%fummﬂmg eﬂ?érﬁ[éi? H%@g%ﬁmty foh

can "capture" an ‘antibody w thout 1 npeding
abbiotiny Thus, ifssdwsgiavidin srdirebilynbortded chealentlytto mlm wlidandeade. via

colt Beritone A ER a0 i Brd Gt et B 5Bed fecona
Pr pBE) Rorfcdvaitlydelwith e8] Mglafff@RS) This antibody is then used to
bind to the target, and, for example, to capture cells.
[0063]  An antibody or fragment thereof serving as the ultimate LBP, whether as
a first LBP or as a second LBP, may be specific for any epitope of interest which
is expressed on a cell surface and can be employed as a means to capture cells
expressing that epitope. Such cell surface epitopes, many of which are known

“markers” for cells of certain differentiation lineages antigens, are well-known in
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(see bel ow)) which have the native capacity to bind
certain I g nolecules, usually at the Fc portion

wale@uabi2be om t he 1g' s antigen-binding site. A PCT/US2003/030479
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polypeptide can be engineered to function as an

i bady- bi ndi n poI e pr ferr d ex IS
prLahe aped Bt nf%g @miaﬁ %%Heg%pfjphsuch known
exééil%ab!e b2 e'\{)élf Kn& gﬁh@h@t M!mg-gf%aﬂhﬁle c%mmercnally

streptavidin is directl y nded covaléently to t

s oAb dn sxamiiple af theaells tosbercapturadivy ﬂueummaM(z&d agtiboldiB@)pnd
it,can bi i otin-con ti body cond LBP
oG & Bt ebtinv ion Aveignatpicts Hoincels Befastent ool

anﬁlhfkef&vshbﬁldtﬂa%eleuead D34 1§>a ReoWw® aﬁti},entp@ésgﬁtt on ¢y, for

exanple, to capture cells. [0063] An antibody or

f rb@gwémomtms’f@mfcels},&amd pigfi- Q@%mA arg gisp avellBmowntpatd her

as__3 rst. P P S ific
focﬁor%% el%éal ta(\)r%lé Rs %lﬂ@%%cgg e%? plﬁgtgg%sdﬁgtﬁ %resent
Ceinlvelﬂwhfaaé aseditd 11Qﬁm>bilﬁe Qﬂ@JGImdnAbs an arwus Sactcapt ur e
cells expres&ddg that epitope. Such cell surface

pr

ep?qregfestwnntﬁﬁ@e Fiicient eapBirg Alhisolatipientaghament of husaan o

R e e

ar surﬁanel wihéehowondd obﬁlrdle&rerabhmﬂe betheiGAR Substdnae Iey(empﬂﬁed as

specific far such k sur e mark ar.e

wel A RPBRRSG 3 f3Er 4 s 0 WO Fafpng: CD34 meAbs are

copggiaci al ly. As an exanple if the cells to be

captured by t he |nnnb|I|zed anti bodi es and devi ces of
$ ' g ol desasobBPet i ¢ st em cel | s,

y 'L 5. k S| d .
o nifﬁeﬁ*”ﬂgﬁ%% xS i Bk e it B ar S dynon is
St gifeoted tb Tompositiany, deEBAniMikthcds én Mhsh é&ﬂglbulf(ﬁﬂg\@ro@éiﬂ is

n

commercially available. As illustrated i igures 3-7,
t hisnmebileescayplente thi EAEngolid;sutfase; wharedt Sirtherignmebilizes

Icg%g%lg |h o %@ébﬁé}?@ﬂf or ef1 %ﬂ’c ﬁfb %egr?#uraerggblg bind to target

i Ssthmturemﬂo@erﬁonhmﬁltlﬁfatéuhjwmﬁﬂoﬁ%ﬂwmﬁcﬁm cells
Wi t hout he un eS| bI e n%nspemfl ¢ adherence of cel]|

t olPHe  Etifea HARERIPLES FHEP AbRGrciregpmbinant

I a?gr of the soFe?% Igﬁge;s}g}vt}%t\?\ﬂ@ (ppg'é)’ant {H)(Sélf%ls ﬁ%ngﬁother

ar gour¢ss umh as mmnmgbuiduig lectBi (MBhpprevlboysig khowhe 8s aanhAP
064 .in a preferred enbodi nent,

t h‘%l PEPEAE, ‘ﬁ%ﬁ?} ?J‘Hio dlmé?rpg)clﬁ@g %o conposi ti ons,

defbeses 3pa iFRhNANS sthble Whirsdd r@crép{cﬁ F)Pdcﬁh@éd‘gy Sifaﬁkﬁbébcbv?s

I mobi |ized coval ently to a d surface, 'where

i t adngrs, eich mpﬂhlfr olyndiag the&ymoetsor( eiblganelasudes, Esppcially the

TP e, S RS LGP L S ot

I NReddptads)’” Biotechnology 5:697-703 (1987); Boyle, MPD., ed. Bacterial
Immunoglobulin-Binding Proteins, Microbiology, Chemistry and Biology, Vol I
Academic Press, San Diego (1990)). See Table 1, below. SpA has a molecular
mass of about 42 kDa (based on sedimentation data; Bjork et al., 1972 Bjork, I et
al., Eur J Biochem. 29:579-584 (1972) although SpA runs anomalously slowly on
SDS polyacrylamide gels (at an apparent molecular weight of 55-56 kd; ibid.).

SpA is monomeric and lacks Cys residues. It has a pI of 4.85-5.10 and is stable at
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20 [0065] Preferred exanples of |g-binding proteins
are SpA, SpG a reconbinant chineric fusion protein

w0 pooatogizee A/ protein G (pA/ G, and proteins frpoT/051068/030479

sources such as mannose- bi ndi ng Iectln (MBL;
ly k qt
DI 1 S5 (e BPoRIraliR S birdHaeT SRelraiet otgl y
Sts‘i’rﬁ{lﬁaﬁ \Aﬁlggﬁﬁfjgﬁﬁep&ﬁﬂ BLPFUESG A0S 7@95% g@«mugpﬂas

aur eus, capabl @ of binding the Fe portion of
| cherm irsmobitized estpecsoifl byppohtdo fiwglitete they@aifidationazd teaomy of

I VDP | ., "Bact I
R RIS Fpheibiy Gymineg b Emai-shsy s been
MRlded f&d}xtr@&ﬁf)&%ﬁfnmdn@m%gﬂioﬁhﬂ kﬂé}rtﬁhﬁéﬂt g vAiSsliRgses (Jia
M crobi ol ogy, Chemi str Bi ol o Academ c

Prlegisal., @awm@i @Q@n(ai%&)w99sb%47ﬁa gMulphyMW[ %Al Bigther. ,
o TRl aE R WER MY o Bl S D950 3PEa0: rafgmsson Ler

alal,, Pty Cincﬁir@iﬁ@ﬁcoBQl 937192(5$§77( wmrecas bh@AJLngiSDKesponse
runs anonal ousl sl ogzl\dhis SDS pol yacr | am de qgel s
( Mogy 1%%%?@1‘% ap %l%‘ﬁllf Quganss 1882,15¢77-$(jagd pven

SRA S, 11

S B DR o 645 A Ol Bt
P@édﬂﬁﬁ@@g/aﬁﬁﬁblﬂ& (Wrtbah, BR¥2 e, Cdever G401 403u(188%)an
St Al S TR R
SP@QQ@)S Tr&¥E8 @zdtmpl §:7384 (19379 182 BN FstEMB @Wficetré’ceptor from

facilifate the purification and recovery of

po¥iyepkapaatussp. hanveti¢ld Gabup Gypnedutedin Bselwrichimmoli Whichds

S |
ReRea AL EP it P b BY LEFRIRPRAT R Fome resmunter of
(JSpacwé-(Bﬁyl@Jzt al., BOBTRAhANT SeEEldW 1. SpG 8892 mblicAibZméss of
@IEM et al., Ml Biother. 1989, 1:186- 207,

dhough its apparest MYV &yiSDS PAGH7s 33 5Da38p64s a monomer
| |

NOUSE el 9 e QIS o o
198#h atPH3BO dE'a,ch "ﬁﬁj’tilgm} ﬁiSlepu]lerwn Bmﬁ‘r;ﬁ m?leailtg@ﬂBIgG 4B8#ing the
5. eve Vi Vvo reat a_,
_ché %@J@Pmﬁan Grteashaner %ndmm@#%@ d opiads kg sppehio
i ?ffgﬁ“( 19@352{11%?0067# A¥iBhoteTfiLo %nonom@er

( Haimesighaba)ingR et al . . Bacteriol ogy 167 870 877

t ech | 79 84 hi g

SORBRL < SpRaREmRugut ok Biiens i d SPRG boin A eocbedla sh

Laqmédf@ncﬂc;@;@t@), &)thmxﬁfﬂmﬁcafﬁlﬁtﬁﬁ@ BRI doflthd regbh (Fc) of a

which is 15 capabl e of binding the Fc portion of
esbé@rrs%lanrgfy ofgmsnurioglabuting @g)feom mevaspesties. The speeg"lcmes for

eft. al e Table 1.
et i pre A R bt W 8 S e Suor BRI sy
SEﬁbElAﬁﬁndS;pB@ek@ﬁge @b(y?lel & ad, DIBTOFiyra; Baylk) 1990 Qitjéra) In
resi dues 1S 4. andltlsstableatp 2-10
arydeg to u(cp grsmgbe protein with an expanded species and subclass range of
Fe-binding activity, the genes encoding the Fc-binding domains of both SpA and
SpG were fused. In this construction, the SpG gene sequences encoding the serum
albumin binding site and the membrane anchor region were excluded.
[0069]  The relatively new Ig Fc-binding protein, pA/G, is synthesized as a

fusion protein having a molecular weight of 50 kDa and a statistically determined
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mn at pH 7). Each protein G nol ecule can bind 2
nol ecul es of IgG allowng the 20 formation of a

w@e@giopizb@t e. SpG has been immobilized onto a BOI/U82003/030479

support to facilitate the purification and recovery
of elther oncIonaI or nonocl onal i nmunogl obul i ns.

[deﬁ Grif eecomiyimapt Brotrie derivadrfeans a habrd gprg contnesed of

SURERS B @%Uc%n?a@l%%oef(tﬂéeg% GGl AR Frorehh Do Bdthding

di desisies By DAY, Bhnd Gnand thedigtiindiag (1o@hink bOtheSarptococcus
speci es, The s da(lf:l ci.ties for these Fc-bin

n .
erfP@%@ gans £ D dti§Irxpicesed i @s%wghleweg |aa% affigityhe
I
ﬂfﬁgﬁ’g}rleaﬁg%ﬁ )ﬁ@ﬁépﬂg (’)L%Qﬁtginrg a;s ﬁ?l%ﬁ) %cﬁgéslrsﬁtu% %q 1 1nes no
a @istegles) mdmeemﬁ Mbmﬂmgrdomapmr(d dicdns petdied, alﬁbrxspntmﬂlmSB

DR i SO B o e BRI s
I nsgap( &ecﬁﬁﬁs 4ad, 'v@i‘fh reE t@lﬁm% %WQH&%I %&&ﬂq{nﬂﬁy in

the serum aI umin site and t he
arrompariseyiodhe hest ef é&mm@é pratgins GFligsen, ﬂ\é keml; ,‘JeBy)l rhem.

R PRR IR ieeont S ate? PR 2575351 Rigsomn e
a #lécéxmshit Edea&erd;@é@ﬁﬁ'tﬂﬁdn ellﬂer%A @‘b@é‘l&ﬁ@@un S and Lew

PCT/ US2003/ 030479 reconbi nant
RN Detant oot 5545 8 QiSO epa b Sl o Sioaeund Tg

e
prataisl el Spdties BB EREAHS OB Wi Tacny
a rptrlsmdablg'ldo lagdmoep hel paredi méermifa biteliGhotehitdproboseidea,

t d.C3 d
EoBarmal & DG URHE SFT 596y G AR moE B i fogphuman
9 &R nitfuREl YértimC PO BbdeSedkoRs ﬁﬂ?@ﬁaﬁﬁe{; g d é@'«?‘ oftlversatile

| ysines, no cysteines) and seven Fc- omal ns
( Wﬁrcom@n@tt ebagen, fozcdriammxpnmoémgnc@)eclnlmmﬂhﬁm sitlean protein A

oty oS, kA s fte H R RARES i fheisses 84,

r eigBesid b, Al ibuk g lg cshmmd@se@ hepa,ob, SR a¥didbA Mt billds
co arison to the best of the parent al proteins.

dkognothgr epecigs incluglinggnenkeyCrabhit, pig 2éBepER 3owadag, cat,

: 42:575- 58
( ]%%g) ors%_ﬁhﬁﬁ [ Istc[%)4 1@ %ﬁﬁ%}n? Vv]eubr 0 azg?r hlscp &¢ iI% |n%°utsy %%41 gh
elmbnﬂe I@IA Im/CﬁpiH &t Oirel. boSite, mbriae 6r leian bl dlbumin. pA/G
I mun 43- 48 (1992)) reported that a pA/ G

f U8FH eB ﬁ%}lqurca/er %P%rﬂr RBStAreRATER todie usplidi es,
| ngd7gfi n@WBrIF 'ﬁﬁcﬁﬁg leEtﬁ{srbEé/ 8erib&H 1{1) 59 ﬁs@?&rﬂe@ﬁror& the section

peri ssodactyla, |agonorpha, and r
bi tredovp dowsb$p¢eﬂi,ca]135torta¢tmspl hkcalm ism lmtmqareddni mltbe seeds of
es nat. bind.al bumn fr nor

e YRITRG, Pt tatear ilian SR kAt Ry ot ght of

coawcﬁma@hasmm&mm&% Pbé%d ABSLrGAPMERI &Y 1018998 two
for certain inmmnol ogi cal techni ques t han eit her

prigkBlagpupumits. Jacalin blnds galactose (Gal) and in glycoproteins, appears to

bind only O-glycosidically linked oligosaccharides, preferring the structure
Gal(p1,3)GalNAc, to which it binds in a mono- or disialylated form. Jacalin
specifically binds human secretory IgA and can be used to separate human IgA
from other serum glycoproteins, including other Ig classes; agarose-bound Jacalin

can be used to distinguish IgA; from IgA, (Roque-Barreira, MC et al., J.
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or protein G alone. pA/G binds the Fc portion of all
human |1 gG subcl asses, IgA, [IgE, and IgM and nouse

WO gB488i266 asses 1, 2a, 2b, and 3. I n addition, PCT/UBI0NSIEB30479

20 1gGs from ot her species including nonkey, rabbit,
pi g, guinea pi w, dog, ors
s

6;, COow, cat goat, _h e and
awginol.+ 341710 KO85 biGrasete RL+-b InaunolyMeghi9gilOh (157))
MoLS &s@%cﬁﬁ%ig@f}ﬁgerltcglg%m‘/ G w Il not bind bovine,

n serum

muri ne or umn. pA/G my be used
whee7dy er MaphareBirdp(g laactnkKM®s it oplbemaipmetaih (32 KID¥ fhplctular

oS5 B b O el T
| egihdld\$pheifid EAnbed-dohtanihe eaﬂbahﬂ{ra]g@al@ﬁ tHe@uffEk?el st8afsuof

the Jackfruit, Artocarpus integrifolia. Jacalin has a
nmohseedrganisves iphludinig bagispa.qreestatpetagitis@raibeosa and visuses;
conposed..of four subuni t kDa a two 16kDa

o AREE R rohrBimetl AN Stol R M SR RO st prb eSS

gl MEASP VARl fi6mord PR&oBylodis. MBI isail Miglnetiy ¢6mbRk ©@Rls¥t of

i nked ol igosacchari des, preferring the structure 30

GhrqmatimsyseYIRAGS 2 eejcipmi-depensiens Crire lestia thab hinds srannose and

di & a o 1 . peci fi cal .
seciﬂrcg@grlgl alec%kfl Lg% g& T éﬁ&%g useeg' 0 estéé %gerﬂg Sgﬁkéqugrr@lﬁ%ggon

f rigivi,ahik @rotsiarbinds @hsibatissadfeha\B:M clagd. udi ng ot her 1 g
classes; agarose-bound Jacalin can be used to

di t%@&%ﬁﬁgAl from | gA2. (Roque-Barreira, MC et al.,

J QR126R; / . 479 '

13[255’? 401%?%%5); Gfé élgog?é%éﬁ‘%%%?mmﬁgb Hgk}gtgﬁﬁogb‘?lfbtior
( 10879 anitpelsglestndirordibagelis vinsangel munmiatydre als® 02l known)

S P20 e e el 4
C ofiRdcBR® e sthetubd)8br L3RS ((Rhethvakn W@ ok @%’inM—IﬁGl%aénd

bi nds specific mannose-cont ai ni ng carbohydrates on t

s unfDaddanofLegtin bimding, hkcamibodpbinging to aafigemi sghohedtatont and
yeast s, rasitic protqQzoa, and viruses; activates

Y Heversih Gyaisallyby 18TH CongRtRign githe sgcghanyledigand;e Thus,
pr ( olyssl Y08 fnarBligl

o1 2 R le L on M RO B Rl Bnecriab Sl
C alelEasn€oie pethatdnt beutdpeclleat torantifaiobllized glykepoase Bord

10  Glc in a calcium dependent manner. Due_to the

pr%\gw@f@ %SSFHRH% a@ﬂgctxn@’l\ﬂee,t Ty sxgmle.diIM Npp flgmme ef al.,

antri o f Plant DserineNbob&SSs ah@ﬁidn&aiaaﬁgg%ﬁwwo%h Wiley

Lectins are proteins or glycoproteins, monl'y

de&iSoss, NevoMopk,dAP8; sae alsvethé web aité by :Swirveplab. k. dkitchh/ and

ba}clz eria  Vviruses a manmals are al so wel | -knovsm)

1AV eetqtlany bony Legns/landex. um] for compmgrially, pigilable

S UigatinsO OtEEIRE R révisal ihilude OBIIRtei T &a3 AESTR A Carbohydr.

structure. For exanple, Concanvalin A (Con A bi nds

a- Chamy. Biagigm. 35:127-340; D. Mirelman (ed.), Microbial Lectins and
Agglutinins: Properties and Biological Activity, Wiley, New York (1986);
Goldstein 1J, Indian J Biochem Biophys, 1990,27:368-369.

[0073]  Lectins can be immobilized directly to the CAR material on the surface,

or, as with antibodies, can be used in a sandwich fashion where a first LBP has
binding specificity and affinity for the lectin (such as an anti-lectin antibody or
streptavidin when the lectin is biotinylated) and the lectin serves as a “second

LBP” and is bound noncovalently to the first LBP. The lectin acts as the capture

19



a-D-Man. Lectin binding, |ike antibody binding to
antigen, is noncovalent and reversible (typically by

wW@2@4M081266 ent concentration of the sacchari de PCTERINN3/030479
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Thus, for exanple, a solution of glucose or nmannose
(or a-nethyl mannoside) will 20 rel ease n A that has

boAgsat todi q@e@ﬁcﬁ@g%m@fﬁffﬁbb{wﬂe@a@ BradagicilarFor

t %%E&éﬁﬁe %?%A‘f@e%h QR %ﬁrfﬁ’é c%ﬁ_g, cfquu' et structures
exanpl e : n oo o Pl ant
L eart it f&mopﬁ«atbc&gdatmlclﬁlmmcglyxwpmwpk bcglM:cdipidsJ 0 h n

x\: [lp % A4y | m&algplﬁ\%v ll\a('q%raknggﬁ)/%? gf]lbsegﬁ leacltlgg anc{] &en sugar-blndmg

cificiiegy. vect or | abs. cont Lect i ns/ Li ndex. htnl  for
co rcially available 25 lectins. Oher useful

T e BIvs  Alsolinclededah dlet priesent inyertionsds. an LRY78 2 oagrelently coupled

27-340,.D.
(oo o Pl SR ORI AEG: S SRV A SSET PRk
anqﬂuﬂ] ol §gi &vkhef\laby/dft IYBP W he Yresbieihvéntibn (slPB)c molecules
dstein 1J, Indian JBi ochem Bi ophys,

19hat e affgatydenthe lipitjayeeet the §elkmmbéanpn£% B¥ampleprotamine
Ity uchbriBhid it BER oPlnedie Vot BhpBPmatidl, ROme

whihes: target staictur&Rniysot foimallytg: copsideded (fhganda’hthe concept is the
afflnlty for the | n (.such .as _an -l ect ]
an%aintf’o' RFTIBIY capiire s? a@isdvlﬂcmﬁ e fes TnY s immobilized to a
%‘h’!d @t£Ld) and the lectin serves as a "second LBP"
'S ound noncoval ently to the first LBP. The
Iectl n E eeorgbipBPs e 19 WD 2004/ 031266

AR SSh e MET I B O P
S agfiaRntl§ emBlobikzbditoeth® Boldl Sifké-bswid @AR mat¥iRICHYeterably HA.
such sacchari de tar%gtmstructures are in the formof

caFbostyeptayidin ghlhihes bimd ith bigbradtirifynio sy biptipytatedpadypeptide

antithaf el g Bt 5 Pl S pflocier btk olfibs

I nef Biekeylated Hbi @tﬁssemte HOM ¢otyipeptidssudh ad Edlalgén, daminin,
coyval ent]y cou | ectjn-antibody or |ectin-antigen

coﬁ]’@ﬁﬁﬁt@a thsera OS@oadm 1e:m§ron@9t@, elastma @enwst} AZRIFOTE PEYR{DOnS
QEI%Sfot 11%6 th%%t '}ﬁot{eﬂle c?gt%ﬁt or {Tiﬁhhf) r}nhogné entactin,

basi c as é
b| bsigtmonuﬁ p]lasmmegd:n msntntmnmrglfymn, &RARﬁV@teopemmﬁmmxean, von

th nbr ane_ bi rt|o t he bee nom
oo DR EARTah i <elhpchen it BBovls RoMsh it
nogoﬁgklﬁgldnxsg@dﬁﬁny dered "ligands" the concept | S
the sane - affinity capture of cells which bind to

t h[0g78] BP Imbemembodimentnspmithdtic pepkides ircluding the Angr@lacksp
S d LBP 0 I
ot BGPYbeBiac AR aed 3 i RCAEmifhie) P S HERS i ce

attachment domain of many ECM proteins. RGD peptides have been used to

modify a number of polymer surfaces (PTFE, polyacrylamide, polyurethanes, and
as copolymers with poly(DL-lactic acid co-lysine) (PLA) and poly(DL-lactic-co-
glycolic acid) (PLGA), poly(ethylene glycol) acrylic acid copolymers (PEGAA)
(discussed in Glass, JR et al., Biomaterials 17:1101-1108 (1996) incorporated by
reference in its entirety). Glass ez al. specifically describe methods for covalently

coupling RGD-containing peptides to cross linked HA and created porous 3D
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coval ently immobilized to the solid phase-bound CAR

material, preferably HA. The streptavidin will then
wovd/osi26ér hi gh affinity to any biotinylated PCT/US2003/030479

pol ypeptide which will serve as the second LBP that

will target structures on cells. Exanples_  of

b| Bl sroserliphed Hapevideh BED melidpiorny peplediesing peviodate
CObLiARM; T ﬂf@&%sgnt i extiollr ﬁ@%ﬁéépﬂdest AR %Pﬁl%gé)@lq{ ﬁg i{nown in

vitronectin n, tenas
si thb efly at biotinylatedtwhikgeaintining t}mrrdﬂcmcnvltj [ ’D]nesa bgﬁmflated

fib [
p: %Fsri" %@%ﬂ% qregklwﬁ fo mfﬁ@rt ?gremﬂbﬂl@@‘fﬁxe()pont%aﬁ%%wr}stlmte
V%hﬁﬁ%lllyéa@cwﬁlie‘%ﬁé@ﬁﬂ e'igeg g R 8 o8t b pgthesi on

nol ecul es (CAMs), such as c i ns, connexins, and
sel ectins. 25 [00781 In one enbodlnent synthetlc
peptides including the Arg-dy-Asp (FKI» tripeptide
sequence are used as an ECMmmc, since this is the
cell attachnment domain of many ECM proteins. RGD
pepti des have been used to nodify a nunber of polyner
surfaces (PTFE, polyacrylam de, pol yurethanes, and as
copolynmers with poly(DL-lactic acid co-1ysine) (PLA)
and poly(DL-lactic-co 30 glycolic acid) (PLGA),

pol y(et hyl ene glycol) acrylic acid copol ynmers (PEGAA)
(discussed in dass, JRet al., Biomaterials
17:1101-1108 (1996) incorporated by reference inits
entirety). dass et al. specifically describe nethods
for covalently coupling RGD containing peptides to
cross linked HA and created porous 3D 20 WO

2004/ 031266 PCT/ US2003/ 030479 matrix of cross-1linked
HA to which RGD peptides are coupl ed using periodate
oxidation. In the present invention, RG peptides such
as those that are known in the art, are biotinylated
whil e mai ntaining their bioactivity. These

bi oti nyl ated peptides (RGD) are allowed to bind to
the imobilized streptavidin and constitute 5 an

i mmobi lized ECM i ke material extending froma CAR
surface. 21 WD 2004/031266 PCT/ US2003/ 030479 TABLE
1: I mmunogl obulin Binding by Proteins A and G Jacalin
and Mannan Binding Protein Mannan 1|g |Isotype Protein
A, Protein G Protein AAG Jacalin Binding Protein
Human 1gG S S S nb nb Human 1g@ S S S nb nb
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Human 1g& S S S nb nb Human 1g&G WS S nb nb Hunman
g4 SSSnbnb Human IgMwnb w- S Human | A w nb
won®@403deeran | gAl W- S S - Human 1 gA2 WS W HeorEnS1098030479
nb nb w- - Muse I gGS S S nb nb Muse IgGL wws
ws - nb Muse |lg&a S S S - nb Muse Ig&b S S S -

nb  Musd ABdS 15 ImmunoglebulivBindinghy Brotemsfpand G,

b nb nb - - raplpi GRS A Pl *Y, 95D

t 1gGwws vv/s She¢p 19G _SSCow 0G W $ Mannan
RPN Tt B P A B e
t 1gGSwS - - |Mnkey [gG (Rhepus) S S >Ch|c &Protein
a.nb.nb. nbozoz Relative Affimity 0
’ &ian g5 IPr oteid A SProleirSAE Ma®nan B b ng nb
[Hurman IgGT S S S nb nb
EHuman lgG2 S S S nb nb
{Human IgG3 "W S S nb nb
]Human lgG4 S S S nb nb
iHuman IgM w nb w - S
iHuman IgA w nb w S -
iHuman IgA1 w - ) S -
1Human IgA2 w . S w -
nb nb w - -
S S S nb nb
lMouse lgG1 w wis wis - nb
iMouse lgG2a S S S - nb
IMouse lgG2b S S - nb
]Mouse lgG3 S S - nb
1Mouse g nb nb nb - S
’Horse IgG w S S - -
]Horse IgG(c) w nb w - -
' nb nb nb - -
. S S S nb -
1Goat IgG w S S - -
Rat IgG w wis wis - -
Sheep IgG w S G - -
‘Cow IgG w S S - -
lGumea Pig IgG S w S - -
iPlg IgG S w S - -
jDog lgG S w S - -




Jacalin for Various |Imunoglobulins (as Reported in
Literature) w: Wak binding S: Strong binding ws :

wo p@ufosesent 5 nb : No binding - : [|nformati onP@DUS2003/030479

avai | abl e 23 WO 2004/ 031266 PCT/ US2003/ 030479 TABLE

2 . ng. ificity lectin

(a Lﬁq'nl n) Abbr : C§rbor >peC|$|C|ty -Al i um-
sa ; vy |vu|| artfesfegrartetrewier-i

Ar Bohi & P gaeg NA Ga | ( §) Gal NACSJ (pganut) )
Ba, |dkbﬂlg(5 urea BPA \c Al BendgiT e BbA#—G?)_
Si . A a ho....a-d ¢

ensor f or Riaive b e Pm@mcﬁ} Beptoipck, Repisin &G akn Binding Protein and
gP(N(A xl ,ﬁ%dmilbr vé@wmﬂ@En&gEHﬁm}ns Q@képeh\sasn nltefa us DBA

c 1Qf,SE. Qr rythr cr| al l'i
Gal (131,‘5’)'%"8%&@'“%?%% al tr e?t e SBA‘@&I
Gal NAc  Isliffdrent) Griffonia GS-1 N-I i nked gl ycans from
murine | mlicifolia-1 f
((xI, c@i‘? "?"H’Pf'ﬁ "Qifolia I (ﬁ'éfé’r PPP&%&“'%'@
sirrpI|C|foI|a GS I-A4 Termnal aGal NAc 1-A4 Helix

pornatia HPA Gal NAc Lens culinaris (lentil) LcH a-Man,
a-dc
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Li mul us pol yhenmus LPA Sialic Acid ("NeuAc5")
(horseshoe crab) Lotus Lotus A a-L-Fucose
W0 edonagr®l obus Marasm us oreades MOA Gal (al , 3pCHIS2003/030479
(rmushroom I\/Usa acum' nata BanLec a-Man; a-dc
(internal al, ked in certain (banana) i near

poT@@l&Ec%al—PGBQs amllthsnr Bm@haggﬁmﬁgn y
ol Eéh‘tﬁ‘(ar GILGHRS [ Bbrev L tz:amdmama?gmm erd

gr aseol ud. |l inmensi c_Phaseol us
lu vimswﬂm Gal NAc BRI b)oqth@(lakedz\jl@awtam R. lim
be @h‘ﬁ‘b)anl e \\ ||| aard S— | Cal !\w \& (redﬁl{\l dprey

be a;%f;’ﬁy_qqg@gl NAc PRA-E |§ QI(BE ZERINAG | de Pisum

Sai DA DAANA

wﬁyrea = a-Bng-Arvul ’Gaﬂ\lké-, Phyt-otacca—PW
( B ¥eir aANET T GaTggOKEWE % UI_YD!JUI us—PSt

Ne ic¥disd) Gal ( F ?) @ CNAc (of W nked squanosus
ol ' easAsek s @mAHl LSS LoFMNT s RCA T 13- D-Gal
( cashsdFforafaAN) RCA Il 13-D-Gal, D Gl NAc Sambucus nigra
SNA(j&M&benD (a2, 6) Gal / Gal NAc (does not discrim nate

( el Gexchevaryusbar k)| bet ween ténlinanadaasai- | i nked

ol %LQQE_QBQH des | Sophorad japonica SJA aGINAc_24 WD
2002pi58a2EEreCT/ YS2@B8Y 036EMNAC (pagoda tree) Triticum

% rgﬁﬁim_é&‘
ES cristeqali 4. | og&3al(B1,4)GIcNAc
ora tree)
Glycine max SBA Gal, GalNAc
(soybean)
Griffonia GS-1 N-linked glycans from murine IgD
simplicifolia-1
Griffonia GS-1-B4 | Gal («1,3)Gal

simplicifolia-1- B4
Griffonia simplicifolia | GS I-A4 | Terminal aGalNAc

1-Ad

Helix pomatia HPA GalNAc

Lens culinaris (lentil) LcH o-Man, o-Glc

Limulus polyhemus LPA Sialic Acid ("NeuAcb")

(horseshoe crab)

Lotus Lotus A | a-L-Fucose

tetragonolobus

Marasmius oreades MOA Gal(a1,3)Gal

(mushroom)

Musa acuminata BanLec | a-Man; o-Glc (internal a1,3-linked Glc in certain

(banana) linear polysaccharides, §1,3-linked glucosyl
oligosaccharides and p1,6-linked glucosyl end
groups)

Phaseolus limensis LBA | o-D-GalNAc

Phaseolus lunatus LBL, GalNAc(a1,3)Fuc(a1,2)Gal(B1,R).

(lima bean)

Phaseolus vulgaris PHA-L GalNAc

(red kidney bean) PHA-H | GalNAc

PHA-E | Oligosaccharide
Pisum sativum (pea) PEA o~D-Man, o-D-Glc.

Phytolacca PWM (GlcNACc);

americana

(pokeweed)

Polysporus PSL NeuAc5(a:2,6)Gal(B1,4)Glc/GlcNAc (of N-linked
squamosus oligosacch

{mushroom)

Ricinus communis RCAI p-D-Gal

(castor bean) RCA Il B-D-Gal, D-GalNAc

Sambucus nigra SNA NeuAc5(ai2,6)Gal/GalNAc (does not discriminate
(elderberry bark) between O-linked and N-linked oligosaccharides
Sophora japonica SJA oGalNAc
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(Furze gorse) UEA Il (G cNAc)2 Wsteria Floribunda
WFA Gal NAc (Japanese Wster) [0079] These RGD

weepkiosiess and any other synthetic peptide are PCT/US2003/030479
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biotinylated either after synthesis or during
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t he above nol ecules can be I'mmobilized covalently as

t herowily Ector.Brangfesmingegtowvih foctart Bt frekany of e at@Rdeticagidwth
(BB drh e Rl b ol Bl 3 HiEGevS s finigpmmune

ab@g@np@mgj des, pol ypepti des and nonpeptidic
mol ecul es can al so serve as first LBPs (or LBMs

t H89sil di Neeipobprpiidrgnelsculprthalzire bind desieel tagets ﬁ%?d’s]”ﬂ@ﬁd in
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Academi_c ess For exanpl.e, sulfo-NHS biotin 25 may

beSTRHY bap %ﬂaﬁqdv@} ic aCid molequips {PAY) onRNAY imekidiag or

bl&{%oﬁuag&ﬁ(ﬁgl de may be the reagent of choi ce. Those
ed in the art will know which biotinylating
aglessz2] t oRsthkrthan asidg hvvin:biotis,eni antibody tpkeifio lfplemyl ofdiss above

BB REE peth lmot%@%%i&b Yo HE MBS ERY A0 yspiobtadfhese
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particul ar 04/ 031266 PCT/ US2003/ 030479

pohsf@iapt | de bound to a pol ymer or plastic. Any
deﬁ)&g} abb\f chlﬁjgg laﬁ%f t‘t)‘ﬂe a%'o{]rgp@p%rdteg polypeptldes and nonpeptidic

molecules can also serve as first LBPs (or LBMs) by their direct bonding to the

L4

CAR material. Methods for biotinylation of polypeptides and other
macromolecules are well known in the art (Hermanson, G.T., Bioconjugate
Techniques. 1996, San Diego: Academic Press). For example, sulfo-NHS biotin
may be used. Alternatively, 5-(biotinamido) pentylamine or biotin hydrazide may
be the reagent of choice. Those skilled in the art will know which biotinylating
agent to select and how to use it for the objectives presented herein.

[0084]  The amount of bound first or second (or third) LBP bound to the solid

surface can be assessed by any know method for measuring a particular
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for the immbilized pol ypepti de may be added and the
anount of binding partner that binds to the surface

w@anv4bos12ecsessed by routine net hods appropri at BCT/0S100&030479
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progenitor cells along the desired pathway ([ynphoid,
g reenithongdivmaptinormldpt giod)th of W@pdlmmogmm cells.

BP- coted rfae SCr | erein are
ek B s i 6 o P R miiSaeed =08 Fmonpdherang gells
orar@teiesves UlThe bicdl fthllp hERAEA GBS ard §indDa8 0 eRIL£ARBmay be
PCT/ US2003/ 030479

grown to large numbers for clinical use (e.g., stem cell transplantation). If
desired, inducers of specific differentiation pathways may be added to selected
cultures to drive differentiation of the progenitor cells along the desired pathway
(lymphoid, granulocytoid, monocytoid).

[0087]  In another embodiment, LBP-coated surfaces described herein are used

to bind not intact cells but rather cell lysates or other subcellular preparations.
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[ 00881 The CAR surface of the present invention can be
prepared with the first or second LBP (the capture
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t hlanfbme oeintadt nvlarthedrberwwj%sfaaemmderenp rfonl@@nm;;e in

ice rrsrn a hi nsity arr

R P ot B ERGPorf eded B A pPole oty $E mumber
r e@ﬁ@h@ﬁﬁoﬂdﬂg%tlgerﬁeﬂ lepiRoEB Yn & BellBR4tE br bihePsubBélNAg f O

quantitatin expression levels of specific proteins

i nprgpa,rérlcrn ﬂwr the pesentfigyention pysivides @angthod for peaduging g device
Vi
oréo; 01 (gdﬁlgl {rsgtg/ a%g %?L ?9 s‘r@tﬂ&&&t 8@m§é€ﬁ%ﬂx@£ FQtell
medunfads recaptotye Suehd Idbvyicaﬂﬁphs%ﬁbeﬁﬂ ik glethiddriot@luptitatihp

anal ysi s of e%tj eated (or t treate V\Athate
agerrresg@eﬁe‘ffis SBpGiHC Prrﬂéf‘rms ig IPQPHIQP% Qr Sempls, eells
t r Eé’att&ijm‘%ﬁbl é‘£élé&§1 S toarhﬁuée)’cﬁﬁgrgﬁf‘ﬁlo&ﬁb? ahb{tﬁg} &Hlular

taken, or culture supernatants can
pl attlemyo Ahese@rRicsuaridanetbodatan bwhrcardnlyaadaptadr toi logll ;hroughput

l'i br | tide
nedhobists STeslio B ool SRR e FHatpRaBih & pongodor
C agkaafp1é) eeslips Bf dellstRBtd SRy Rduf Brugs hres ?i;ddtana%é N&#&es taken,

system where cells are grown in separate l's or
at eraaifuey supeigpignisisen be tadfearind placad onlodvA R seifades onto which an

%gltb%g h rai')g {égcgﬁ%}e(ay o‘%ﬁ% ergro? ‘iil ggr%d }%e%ep%gg ?P a%épgs been

suﬁﬁhﬁlﬁh%&i fromeach well, or cells froma particul ar
surface region are then transferred to a correspondr ng

CAW%?br f d88 Prssert prethadecan be used inp applicamlaimec Rr el spliyrs
t

£ H oD SR ooy sl Ao i kchalfle Ay SPERAD cleBRb hlibns of
ei glowth exfacestsmitbddn some sey, askived or tsted édneadﬁmcmnabfdspmse.
or .present .intracellularly and, rel asa

o Pargiot s o Epestis s slont e waiF & &)l romb Prgiplee
rre;dr&de ReYidH 4r ifertfakRHEEO D Q@éﬂ&ﬁéhdlﬁg’CAR%%Pé &f th@ present
sel ected functional activity or activities
di wyewion Wophlispiapna oficragraesl [BRs dudhtas aaumchwedest for the
pr ot rod t 901 I ano
e AL BOE oF pariP et oy RGBS 1R et ol

pr su¢cted@Bbirém meﬂ@@cbréﬁht nBheNRFBtdnd deleable Dy sbAe@xtraction or
receptors using.a librar of 1 mobilized [igands

i NP Prorgdwist spli o replcaBethed peratts coaglation betwgpm for
Mg fanible, 2 selected functional activity or activities of a discrete population of

cells and its expressed protein products.
[0090]  In another embodiment in which whole cells are used, the present
invention provides a method for interrogating cell surface receptors using a library

of immobilized ligands including but not limited to peptides, extracellular matrix
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WD 2004/ 031266 PCT/ US2003/ 030479 nol ecul es, growth
factors, cytokines, antibodies, glycosam noglycans,

wo e@iiose6 and the |ike. The readout in such aPC/EEENE/030479

may be a functional assay, avoiding the use of
intracellular reporter genes. [0091] The foregoing |,
nendlecidesa gpvd fctas, aytokanesmanfibadies shopapinoglycans, isctins, and
i di i C. ' 0SLi C. re

Y AR o LD AP PR Sl e

| rofidtidcbihilbd reporir@erssses and Options for a G ven
Li I n one gener al
e

i gand Bi_ndi ng . Pol ypeptide [ 0092]

#0881 rebke fretoing mﬁﬁ%%tqnérﬂevw VRPANY USHRASAA 48 t o
1 . . h .
LB bt LG o g ospcsts o

0 ) cesses and Opf dor a fulyen Ligcand.
aq:d_im{diged herein. [0093] In another enbodi ment
involving a first and a second LBP, protein A or 15

pridivel n 18 dns gensralambodadentef lti]@rinmjﬁiper the {.BPis amahilized to
T j - COR4 ' : ' . . :
ol GO o btk B0 el Sl g & dFaioqgsey e

arnptdaerChIDaNb®Hn dxBvpleVsdttalsd Figint 3a1) thepro e 06mpids a
avidin or streptavidin is imobilized

to, .
pesispofgorelgetly prpehilipmg anfinC I 4gdizeatly ente psriodaie-aetivaied HA
t he: Jp = g it lnylated mAb i s al |l owed
tt(;ums b%a%c%%g@gogggg{%%ﬁg%g‘%%lgzi di n. Coval ent
CdogsB) nginadnotlieg embtlodinedi ingolRaigyaoiiyst amden deoomhLBRRrotein A or
Coat ed Surface . .[0095] .Surfaces, ¢ ed. With . AA Qr
TG R RO e A TR g R TR
t hg10Rea iPbEa nofRdviRhilP B Bk PrbeReA BPPXeagehar i des | eads

to cleavage of the sugar ring between two adjacent
hyeg9dk y | Inggmothss emheoditriest invelaingonfidtandfa sepond BBE dwidin or

R B R R Bl R R B BN o e o
eqyé bhthOD3MhAb asd 8l vishBdatyd AL it BRow&BebiRDoRheduct ,

which is a relatively unstable imne noiety (R N CHR).
Trvedip/stipntavidine eact i on can be carried out under the

a‘i&ﬁ%(} nling 09?Jﬂcp§di Py :ll dettgean Aﬂ% g

dapowge. Swisesabodi¢cdreith B\, | AL bagotietsugdeO0ARNaterial are
gl ycopratein and the biomaterial , surface, subsequent
r é%:/ﬁﬁ@i“?e\‘}é‘%a}’%;ﬂdd? ERIE IR Prifiptionfiithasy pplysaceparidsg leads to

0300 1 S PR B b B0 04 B i

cyaitwbaeashiyel aiddieydesnahpaniliypichldy, avies,a dldehfyde mozety (RCHO)

S er%gcqg it a primary amine moiety (R’"NH,), an equilibrium is established with
the reaction product, which is a relatively unstable imine moiety (R'N CHR).
This coupling reaction can be carried out under the same conditions described
above for the oxidation, which are designed to protect the glycoprotein from
damage. To stabilize the linkage between the glycoprotein and the biomaterial
surface, subsequent reductive alkylation of the imine moiety is carried out using

reducing agents (i.e., stabilizing agents) such as, for example, sodium

borohydride, sodium cyanoborohydride, and amine boranes, to form a secondary
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Typi cal ly, however, the coupling and stabilizing
reactions are carried out in a neutral_ or slightly

beaspige RHINH-CEhRYnFhiseagtion apedlsa be earried ogpwder the s

Prc%B Fé %s‘ fg{' Qﬁ% éﬁﬁa'tlﬁn t ? Ealgrp #18%789%%% Q?uaptﬁ‘{gr%ﬁ i‘{aﬂflﬁing

r eamtuoﬁm Ste cﬂ[ﬁ&ﬁ&uﬁ fechdutrabon stighthy baic subationsdnabit hutampsrgétme
can be allowed to proceed for just a few mnute

f o ahauyP-HEGr é’refereialmﬁbﬁ WI ispheutbeHl and the tameerémi)m@b@ut 4-

| d,. bj d
(o%f‘é tof Rt SRl g by’ A acdRs [hupling and
s Lmébal@ﬁﬁg)cc@ﬁbe dl1ovEhtohRocedA i just B RIBIRRE o Bt indadRours.

material are treated in a manner simlar to that
de@trnm@elcr the regeionssae cpwnletsd ¢.e conpledaadpitabilizeny withinght
ﬁﬁ?n Carboxyl G oups on HA and Am ne Groups on a
Sur ace Here, carboxyl groups on HA (or other CAR
nep@6] al In aother e@ttoddingichd ofuwnidationy mﬁeemmtddemﬂeﬁw ;Ae& or
or paql ype |des or ot her am ne-cont.ai_nin
i FOgtgE Y elalﬁree trReRdi R @ renELHHAn gca qeécrthqé in the
h

o Ot #5p ok %ﬁ“l%lﬁ% RALGHBLAEn (o Grdife Gl K

di Anmr&démbupsamve StitfaceCODergy nanbpsylcg‘roups ®nCEMR (omdther (Z-AR
vat e o.formreactive int

o Gyl e ek Pich S R it PomiaB paismentidss (or other
Urbiﬁlﬁ@CSﬂtbﬁiﬁlﬁBféblﬂbﬁlﬂ' oid&rt@f:&fp@@{hx p%$ ﬁg}%@}%eﬁﬁdé {38he

addition to reacti on of

r A8 inde thuss terthestirfce Ehiséy de§t:laltﬁd| ﬁclz¢m§1caby oo fipoughd side of

Fr n u f i de or .pol |de react
i TR o8 ARED By e REPC g BRORREbETY &R e

bodedyatedh & ﬁ,bm reamvb idtérAiedihtd bacylRpiies esteR byl é{cuﬁ@ctﬂ &e

covalently to the surface. These reactions ma

c FPCedhs ypstahle idprmpediateispreferablycstahiliged. bywth@a %orstoetbe

&é}@tﬂ g;ﬁ%ﬁ ‘éﬁﬁ%ﬁ\g&& bih A&Ezeﬁﬂgmgéﬁgaﬁ izfi %g
c cwoppondd. Bred afind gtenps @fsthapq&mermdpe]lypeptldadehdn gntthhbese
pe i de,.or In the single step _reaction,

P RbtectiaisaRets s Fiabls picielonds et ehd d BRaHE plhe peptide
EQ@ po g@d@éova&hﬁ td thé isRGaceO Pﬂﬁ@éé"l@a&f(‘)ﬂs YR&REred Dt in
and the ondi ng allowed to occur. vi ng now
gegithenpngordwe stepbedhe freo- stnp eem:noom;lvotlm msmmamng theld#A, AA

ot S LR AR G o

i | thexg tak atsbednd stpPaddiy he e %nmeeﬂ@egrp bfridee Thithd %%e seh
t he present i nvention ess specified.
reaction, the components are all combmed (surface-bound HA, EDC, op’uonal

stabilizing compound and polypeptide), and the bonding allowed to occur.

[0097] Having now generally described the invention, the same will be more
readily understood through reference to the following examples which are
provided by way of illustration, and are not intended to be limiting of the present
invention, unless specified.

EXAMPLE 1
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29 WD 2004/ 031266 PCT/ US2003/ 030479 ESCA Anal ysi s of
Untreated and Pl asna Treated Pol ystyrene [0098] 60 nm

waoelc@a®sese pol ystyrene petri di shes (Fal con, BDPCT/US2003/030479

Bi osci ences) were prepared as follows: 1. Control

(untreated pl asrra treated 0099] The pI asma
tr eat meBARlun gireatedsand Rlasmadl vepted Rplyisty

\é\g?qu??]anfg(&gm &l%@ﬂgsgblﬁt%ehggatﬁ\ﬁﬁggéfﬁ é%ﬁ) §{os gnoes) were
t rpeeptanceids folloves: of 30 sec. [0100] ESCA (Electron

spectraqsc chemg cal anal ysis) was perforned to
10 ass ssc'o‘g%‘i? 'e%tﬁa/ of the treatnent. ESCA was

per f or medAipP18maaatt@0 spectroneter (Surface Science
I ncor porated, Muwuntain View, CA) equipped with a

miWQﬂhr oﬁmplm NatMQIQrWE)S p)érﬁoayedsajwrpressm of 140 mTorr while

heric ctLr o r vv- ener Q.
?Prngr? TS tge Bf?ﬁ @bﬁ%@gﬁég{) Clih &l Wpower
Stfuﬂa/tolttgtﬂé@ﬂmeﬁeﬁmesﬂgplsas (i nsul ators). Typically,
sanpl es were introduced into a preparation 15 chanber

w1 wﬁ%u(ﬁkavmweavowbmforp emlcmnalysssh was hetformed to

tr er

e i Rk b o i A Ay B ea b0 .

t speat@ileyer {Raifyzdtiante Atogloetéd, Motk ’Vﬁé\{r @APb@iipped with
defined as the_ angl e between the  sanple surface and

t Ranproshiomatized Al ke ¥aay sqiwes phamisphericpt electrest argdyzer and a

50 S3RATSEERET BDpl LR tudiRe P BOR ARG i aRE PG
arsemples (insulatoEAbT ¢pidally, Fahples Wefe dﬁft}?delgtég%ntg'a @9@5 afatioft)

d, 97.07 2.93(
3 sy Wbl Sk it ptghowd OF ot and s frgelored into the
O%ﬁﬂ%ls BRI WREh %s %&1&“& g@ﬁtﬁﬁﬁe@ of ¥t Sﬁ.n ggé gahng(ﬁ%s s were

known. Theoreticall spectr um
b éypicadbpanalyberhat ?{nG:i@:njpn Mgﬁﬁaﬁgb@ tdafihetbdsi thél angie béte/een the

T e g o e el i PP MG P ot 35" Which
CebRadpofi@roabhlié ma hpilAg (ﬁ%@h Rekedd sRhePASUr f aces

[0103] This anpl e describes a conparison of
adU1pHc ei Risgemltingsur T serupdsittons are shown in Table 3:

Table 3
C (%) 0 (%) N (%) S (%) Cl1 (%)
Untreated 97.07 2.93(%) - - -
Untreated 96.89 3.11(%) - - -
Plasma treated | 82.05 17.95 - - -

(*)Source of oxygen contamination of untreated polystyrene is not known. Theoretically
the ESCA spectrum for PS should be 100% carbon.

[0102]  Oxygen contamination on the untreated dish is unclear but may be
caused by small traces of SiO, contaminations.
EXAMPLE 2

Comparison of Primaria™ and PLL-Treated Surfaces

[0103]  This Example describes a comparison of as-received Primaria™ surfaces

to PLL treated surfaces, unmodified or modified with 0.5% HA using potassium
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Stability testing of HA surfaces were performed in

et hanol . [0104] 60 mm PS petri djshes_ (Falcon, BD
Birseshatedeifer gt EDG anlnctabiliydestige of B sfacess wekgpeperfigrmed
lineahnyntreated 2. (2) air plasma treated 3. (2) air
plasma treated, PLL nodified 4. (2) air plasm

t rie@tjed, 6(Pinin B® getfii dishea (ithiddh, BDABioseendes). wete ldivid&l info?)
air &Jlas treated, PLL nodified and HA nodified (0.5%
HAOURSiIAR4¥PWSI0 with et hanol [0105] 35 nm Primari aTM
di shes kgl ded into groups as follows: 1. (2)

Pri rrg'ri(gﬁ'{l\l/lﬁagte\(%) Primari aTM and HA nodified (0.5%
HA) 3. (Rpiir Plasmaticat®l) and HA nodified (0.5% HA),

7 el Bl 8 T
Pri mar i@y ik giashe $eated BIAl moiERE FBAHA WtEifIAI03% HA)
seconds Uusi nﬁ]@% steady air inbleed at a rate of

: 8. .
sccmdr d3lif plagmp freated R medified ard &4k mogifiadi (.50 &1A), rinsed
pl as ) r of 140 mflorr. [0107] Poly-L-1ysine
(PLL%P%E%%Q;? was di ssol ved in deionized water (DI H20
200108] mekEman PrithdbidBVsdikhes ivaene diviled idts geaps @l fallovg: 5
pl asnma treated Tﬁol ystyrene dishes by incubating the
di shés (815" h t he pol yl ysine sol ution in an
I ncubayHrp,i Aty IM | \5 yl ysi ne sol ution
was ?'e vPergﬁ%Ihag fo ?H;}\/X\Arﬂn%cgﬁn%%ﬁf%m@'nd di shes were
ri nséd (@)HymargiMyand HA nRidificd @do dA)oviesbdtwitlethanadt i |
further .nodifications. 25 10 4 i.apet er
PR e e AP E A BrEIOERF Y R BRI b LBl dfon nor-
( Lebngyiam d@ﬁ.@@ﬁ‘gﬁal #0AmeRaEna6as 86 SdcvRdk udithldRbadhir inbleed
coating. A 0.5%HA (fromrooster conb, Sltgma} sol'uti on
wed a rpfe @ff 8 seen resupIg4s gitieatnysnd pishsure withiof the plambe chamgber of
dils ol Afglg i n potassium phosphate buffer and added to
result ¥ a ratio of about 1 EDC nol ecul e per HA 30
r epaaf UPoly-L-RlsineQBPRLE (Sigie) Wid disdoladlvh deivhizeé $/atee (BIH,0)
coated with 5ml of the HA/EDC solutjion in {Jotassi um
phiedpakatae)-ap eplutiprithat Waveaatadpniq 2 plasime dicated pelystyrene

dishes by incubating the dishes filled with the polylysine solution in an incubator

at 37°C over night. The polylysine solution was removed the following morning
and dishes were rinsed thoroughly with DIH,0 and allowed to dry until further
modifications.

[0108] 40 mm diameter Primaria™dishes were purchased from BD Biosciences
(Labware, Bedford) and used as received.

[0109] HA coating. A 0.5% HA (from rooster comb, Sigma) solution was
prepared in potassium phosphate buffer. EDC was dissolved in potassium
phosphate buffer and added to result in a ratio of about 1 EDC molecule per HA
repeat unit. PLL~-coated and Primaria™ surfaces were coated with 5ml of the
HA/EDC solution in potassium phosphate buffer and allowed to stand overnight

for reaction to occur. The following morning the HA solution was removed, each
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for reaction to occur. The follow ng norning the HA
solution was renoved, each 31 WD 2004/031266

wWEAAS2603/ 030479 di sh was washed t hor oughl yP@i/Uk2003/030479

DIH20 to renove any non covalently attached HA and

allowed to air dry culture protocol: [011 J
w@h&vmwaﬁb@@@wa@mwﬂh DIHe foyremiavedny pefrceyalenily afached

Qx| iversity and kindly provided by Dr.
Gayl gﬁ(&gﬂ{?ﬁéﬁer’ (821 versity of North Carolina at
Cr@glbtulbirk lprotveole grown in our | aboratory using

CHARAC 2»40353 ¢ tt?@.b& g Al GeFdDhaLt Claflys Buke

| itgvésey ﬁ QEGPDE Gdyle Etﬁﬁs‘é&'e@m@g@ftﬁéﬁmﬂy
to rmst commonly used ti ssue ‘cul ture surfaces. Q her

c el drolinaws ChapeliHilbweretgrowh gseurdibogitoryt using sténglagd ¢ell culture

" dechpSimer DaRR R BT Bl GEed fid gty BroWid RpsbRIsSt el

aqaRtHAtMeasicosMRINRO S kidvthek Bgirbssivl d} to 1aBdtlcEmARIngy used
enuner at ed, &lén down and resuspended in nedia

c dirsug eulivee SoHEseet thes seli h@@éraumlabi%@ thereg afiskil lafthef &t ghould
is level nakes the test for cell
%é%‘ll%%{ngﬂgéf\%r@?on on the HA coated 15 surfaces nore
st [011mgencells[ Wwart2¢movetdeibmcell yulheé dasksasing tspsdiEIYTApne
oat ed dlsgqf%romeac treatment, e. ne PLL-
mgr{g Mpshefsina TS odls AvceeicnRH ek, spy dewn and
Elﬁpeﬁcﬁﬂ 11% HﬁﬁﬁrCOh&Hﬁﬁ%' ?(‘é?@lfetﬁpca'lf'b\éﬁftﬁ ' gﬁé Qd&ﬂ"@n of fetal calf
sta ity o coa surface towards th
stserinh atzthis lovel metkhothe t&0 fdreell afihaSn weveatien se éddaeriA coated
(about 1 ml Lon cells per 60 mm di sh, 800,000 cells
péuf§?smf8| “Ud i ncubated at 37C in an incubator.
Cefbl12pt t BRinBE el GeTore PN séird ohy HAhGsuteddiét frdiiteach
m croscopy at 30 min, 5h, 20h, 29h, 44h, 5d, 6d and
7dregtment, ¢gh PngREE: mted@@ﬂll’rmam&’ﬁ Fnface waated pathddiA awere

 enEghER 1 Bt sl OGRS ARy T TR copeed syfpe

antdv@ﬁﬂ’s&ﬂt@steh@ﬁiﬁ@ﬁﬁéthbtﬁnt cell nonol ayer + cel I s
attached and spread, do not form confluent _nonola

o011 ot Calinuate saptcdd phouad mrilisi palis Aer A0 mmdish, §60.000 el
Séér%S qlérh?ﬁﬂﬁ dnd PREbAA! 839°¢ SR FNARE)CeIT attactert ek S

monitored by phase contrast microscopy at 30 min, Sh, 20h, 29h, 44h, 5d, 6d and

7d after cell seeding. Cell attachment was scored as indicated below. This

scoring system is used throughout the Examples.

Scoring: ++  cells attached and spread, form confluent cell
monolayer
+ cells attached and spread, do not form confluent
monolayer
+ cells attached, not spread (round shape)

- very few cells attached, not spread (round shape)
-- no cells observed
nd notdone

The results are shown in Table 4.

32



10

15

nd not done The results are shown in Table 4. 32 WD
2004/ 031266 PCT/ US2003/ 030479 Table 4 Pol ystyrene

w@eookasrse Cel | Attachnment Score at tinmes: (hrBCDUS2003/030479

days) Treatnents and Coatings 0.5h 5h 20h 29h 44h 5d
6d 7d Untreated + ++ ++ ++ ++ ++ ++ ++ Air Plasma +
ot b bR b AT PaRld, PLL + ++ ++ ++ ++ ++

O colitatfichiment Scdre at tites: "(hr'E or dlays)

oI re
N T 5%F + 4+ + + + ++ ++ ++ ot

L-l-

rli n éeqﬁppﬁta@nsﬁm@msr ade-5h (-3h 44200 |129h 4 44h L 5d 6d [ 7d

rUn‘tYEétbd“'V' SUTTAceE, U 9% W Tz T 357 [T5eF T 3£ [FEr ¥ ar | ++

rimari aTM surface, 0. 5% + H+ 44+ |4+ +H 4+ B+ H4

O

(0]

UJ

ARMa | nse [0114] I sunhdfy, *Fonf Ifert *Eel M1 lafér 5 **

§

rePlésmfarrEd_ on PLL and |Prd npr+d T+ Surd+aces+npdifli ed | ++

D T o+ f

~f o M J_IAA
J 7 IC —pT DC_._IIL Ul E*_J\/ j_I'_IC Du_# 1 :Ju*ga. LI
A"jplélsg] é?hgr?o l?I':)‘Jlsed deno s+trate siol vent st abi | |£\7 ++

gfAiHplesewaPling-5% B coat|i g can [be* washed vk t h+ét hdho| *+*

w&lﬁﬂﬂtﬂ%ag_ué_peﬁnr ange. [ 0115] Results of

ESERNRAZ YIRS (see Exanplle L*far Hescri™pt)i 8l of *ESCA | **

SeRrimadp" sarfacesh6WMHA N Tabl e| %+ [TaiH e SH+C((99++O) % NG | ++

] . 7 SOFM I'ed lCU I, £ BIAS) ) = = = Il AQ LI &l

t Ségﬂf”ﬁ' g8 12748 - | - +p 6o PUL Fs. i3 1h a0 3725
FmartaTM 81,00 13751 5.4 L+ 0. 5% H

84 62 12.13 3.25 - - PrlmarlaTM+ O 5% HA 79.41 14.41

5.[dR34r upindguconduedt coll Yayers vearn famedami R, afd Primaria™

unt r geat ed | ystyre | S. not known. reticall t he
eseracssaeadfied Mk 00 ehSin e pes s EUDofbe Fetred it rere
%ﬁ?ﬁ; HhKA I BIdhstrAlE 504t SRbINY SLAACRHIRS D HIIcAHiAY BEn be

washed with ethanol without changing its performance.
[0115]  Results of ESCA analysis (see Example 1 for description of ESCA set-

up) are shown in Table 5.

Table 5
C(%) O(%) N(%) S (%) Cl(%)
Untreated 97.24 2.76(*) - - -
Plasma treated 85.60 14.40 - - -
+0.025% PLL 85.35 11.40 3.25 - -
Primaria™ 81.00 13.51 5.49 - -
+PLL + 0.5% HA 84.62 12.13 3.25 - -
Primaria™ + 0.5% HA 79.41 14.41 5.43 - -

(*)Source of oxygen contamination of untreated polystyrene is not known. Theoretically
the ESCA spectrum for PS should be 100% carbon.

[0116]  Air plasma treatment introduces oxygen-containing groups, whereas
nitrogen is introduced by PLL modification and is present at the Primaria™
surface. For poly-L-lysine, one of each two nitrogens represents a
functional[primary] amine group suitable for covalently coupling of HA.

[0117]  The addition of HA is again followed by changes in the O/C and O/N

ratios as follows:
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nitrogen is introduced by PLL nodification and is
present at the PrimariaTM 15 surface. For

w@igAOBr2be/si ne, one of each two nitrogens reprRBCEOSR0HN030479

functional [primary] am ne group suitable for
covalently coupling of HA. [0117] The addition of HA
is again foll owed by dit&®s in the O C and ON
rafios as fortowsT 33 WH4S04/ 031266, RCTU$2003/ 030479
Taple 6 O C ON_ Untireated NA NA Plasma tneated (PT)
0. 1UnféatedPT+0. 025%PLL 0. NA 3.5 | PT+RUA + 0.5% HA 0. 14

3. 3—PrimarialM O 17 2 46  Pr| j 415% HA 0. 18
2. GBIaPTé?Ll@%eﬂPeDO’C and GIN ratj os iN&reased for all
su ’?—9@62 addition @ET—VA, Tnmé,gulﬂg t hat sone

HA was coslj’pl ed to tﬁese surface%. The™ | ack |of cell
adhPE+PIL +9. Pharent ijon o$4rved| on BlA3 or FrimariaTM
however —indicates tthat the amount of HA atl t he

suf Pamari#ildi fied acgordi%d’to the prPetfedure described

[ n ot TI E 3
Corrpar|§r31%)rﬁﬁf)rpI5I§o¥I ]lum%ﬁos Lt:”;r‘?d I\/ESPEuffer for

Coupling HA to 10 PLL treat ed Sur f aces, using EDC

Onlly [01191 One 96-wel | fl at- bottommcrotlter pl ate
wa@l1gl r BhreQifnand @/A‘I ealos HcEssed Yoy all sunfages pitgraddition of HA,

PIRERREREEEARII yis EOGRLE hene Mt ARG ool lfigion

8 perntior sbdet\'radg)m Rilaon E’rﬁaama?m hepvevss indicated thatrthé lk@ount of

R G e S at? T SR BRSO LB S RSO0 ASEr e BrihisrRple
Vvaﬁas&@g;ﬁglegnto the bottomof 9 wells in the air

plasma treated 96-well plate for two hours at room
t enper at ur e. The pol yl ysEMAMMALE 8on was then renoved
. d

\ Eé‘.l.lq e,nfal E%gnﬁng HA to

furt her nDdl fications. [0121>LLF|A coati ng was perforned

as described in Exanple 2. A 0.5% HA
treated Surfaces, using EDC Only

P’

[0119]  One 96-well flat-bottom microtiter plate was air plasma treated
according to the plasma process described in Example 1. Total treatment time
was 60 seconds at a steady air inbleed at a rate of 8 sccm resulting in a treatment
pressure within the plasma chamber of about 140 mTorr.

[0120] PLL (Sigma) was dissolved in DIH,O to make a 0.05% solution that was
coated onto the bottom of 9 wells in the air plasma treated 96-well plate for two
hours at room temperature. The polylysine solution was then removed and wells
were rinsed thoroughly with DIH,0 and the plate was left to dry at room
temperature until further modifications.

[0121] HA coating was performed as described in Example 2. A 0.5% HA
(from rooster comb, Sigma) solution was prepared in 0.1M potassium phosphate
buffer, pH 5.3. Similarly, a 0.5% HA solution was prepared in 0.1M MES buffer,
pH 3.68. EDC was dissolved in either potassium phosphate buffer or MES buffer
and added to either HA in potassium phosphate buffer or HA in MES buffer,
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(fromrooster conb, Sigma) solution was prepared in
0. 1M pot assi um phosphate buffer, pH5.3. Simlarly, a

wO28M03R66 01 uti on was prepared in 0. 1M MES buf PEF/USDB3/030479

pH 3.68. EDC was di ssolved in either potassium

phosphate buffer or MES buffer_ _and added to either HA
ﬁeis’s?%%eisr GoF Hlfsgbmﬁe o gbewtl BJPCmolecylepss B rensat umtg PLL

LRSI A0 R0k 190 Y gf fla/eDC

r espReibn $aithat PELltreated atudfakes wiekaumedified byfbetlﬂeAw(EDIC 1|nl at e
wer e nodified by lggig}ag%@éoo | .of HA EDC_ sol ution

 FoafasPo Hogshe? Sal T GNE MBS i famoas per
5 Egﬁédl:tlgn)'vEﬁ%E %ﬁlﬂ tlh ?J%ﬁﬁﬁ ﬁ{eq{R%lfuﬁ n %3s \é&lldve@ a@}{‘l\q&gﬁ was

repeats per condi t1 on)
f ovdsbed thgraughly wigh Dhid,OHt6 eolowt ianymw&smradaandyaﬁachedm and
wel.l, was .. was 0 th DI H20 to renove any
ndNIE 35 PLOYS toeﬂlrt‘gX ﬁpﬁh ©plate was allowed to

aifprz8lr y oat bﬁltu@@hémé?MGﬂBeEl [)Qécaﬁist gﬁls'wéél-ﬁe}féfrﬁed‘% ng
MC3T3- E1 osteobl ast cells vvas@ﬁataborrre as descri bed

i rdesrmm@EgalnpijL £olle rerstesd outd§20006ll9per vead] drsl

p ed at 37C in an incubator.
3&‘3@%%@?? acI%I?rcglﬁ? &/as noni t ored by phase contrast
m [6128]S C OPi311 atacBﬂleﬂﬂ wias m&iitored byl phase dorattuet ﬁfbr@s‘cbgy atc? thin,

seedi ng}iqueII attachnent was scored as above esul ts

apYEuP: ids2¢apd ad afterpglsecdmepdrelkatiachmentsyastsgened as above.

Trgea I {4 achment Score at tines: (hrs or
days?ﬁ%a%gaPﬁgt 0.5 h 0.83 hId 2d 5d Air Plasm

t ++ ++ ++ A|r PI asnra P[l'hb[é)atl ng f t ++ ++ ++ Air

o)A PP f f e o 4o ir Pl ag
F of%tygg}le&%{.lrg mﬁégieattmeq;s Eeﬂétt%ent 88?"83&* ﬁ? ‘(ﬁ'rs or days)
phosphate F’ er; 2MES = 2; [ONM)rq.ﬂsdi Ilnojet Naned 5d
[L.o41412.41 . G aat ol 2o
b cu,ru ) L Vio=] st et y, oo oot ol [~
cokﬂuﬁi;gnq of HA to PLL Iead% t surftaces T hat d%" ngt *F
QrAgnRigameg BLL Ceqtn@adl ng and griowt h. tHowever, i n ++ ++
ot t Wit buf-fer—eceH adT esiph s+§duced
n alléﬁ]s\?go:g%r\?aﬁbl e cei at 1 acjhmént i| ma?'nl y 2(5H'| n thg+

—+ )

érirrﬁlaﬂnecﬂhrﬁ@/dﬁ\@/hﬂé&al ns |t hat way over +5 days+ of +

U PP S otass i phosPiAR SLyat T O ='25N1
parti z;ﬁ) DtIEfA cgja%s?ﬂr%g of the sur aggg Mb‘?%ﬂaﬁwhlane 51£°énrc\7°e%

ceII attachment may be due to defects in the HA

?ltglé]ﬂg ﬂl"é)uh‘llﬁ?ary, cLItX ngd EoLdph%g %{“ H&gto(ﬁﬁl l%ads to %Rr%ces

ment
that do not prevent cell spreading and growth. However, in combination with

MES buffer, cell adhesion is reduced and any observable cell attachment is mainly
in the form of clumps and remains that way over 5 days of culture. This
observation may be the result of partial HA coating of the surfaces, and the
observed cell attachment may be due to defects in the HA coating on the
underlying PLL coating (which supports attachment).
EXAMPLE 4
Primaria™ HA coupled surfaces catalyzed by EDC and EDC/NHS in MES
buffer.
[0125]  Primaria™ treated 24-well flat bottom plates were purchased from BD

Biosciences and used as received.
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EXAMPLE 4 25 Primari aTM HA coupl ed surfaces catal yzed
by EDC and EDC/NHS in MES buffer. [0125] PrimariaTM

wo e@anze@4-wel | flat bottom pl ates were purcheSEUSIND00479

BD Biosciences and used as received. 35 WO
2004/ 031266 PCT/ US2003/ 030479 [0126 EDC-supported HA
cd‘&t-’-ﬂng FRC-speparisd by caaingaasmeplormehasdeserified ip Example 2.

0 YN R LR b TR B MR 0 s

dibmset \pHZB 3 E\Iﬁsmsﬂfsedslvedldl Mﬁﬁéxdlfihnaﬂdﬂaddbd; soHatlssotved in
MES_Quf f er to result rafi f abaut DC .
oV ES b riereamit R seia oot | BB Emafatls bprifepeat unit. 10
Ekyé%%éh e Rh e ‘ﬁﬁft@w@i@%&diﬁgd P?/g%% Deh13f TiA/Ef)C solution.

solution. “Plates were a to stand
oRlates whie allowed éastandoovermightcfoureactidnetofooburodihn dollowing

m)r ni n %ttf\% F@ﬁ&ﬁ%&@m\é’?&z r@aqﬁwéﬂ%%%%%qwgroﬁﬂgﬁrﬁy with
n qm}ﬁ@\/ta lr&ﬁbdza/m@tdoﬁfdae@leﬁﬁ\j adhel BRhomdWRites RbleQBHed & air

air dry until cell culture. 10 [0127]
EWM@—@UW&F@ed HA coating was prepared simlarly to

R Blcavsng, fofpEa e B Pus AR A SEAM B98N oating

bufsfreED@ ld103166 & 0. Em{Ar(ﬁ‘ohiHSoW @ntb, Simha)edlution Mﬁgprepared
buffer and . ad to HA di ssol ved |nJ\/E

r d8 M W%b\lﬁ% BHéf68a‘@&9 and NPE Wse dis ?‘éed larl\gr% byffgypnd
Mo} REM %Qﬁ‘{soid”ﬁ Emb to re%ngt gFJb}aﬁo PabiR 1 EDC molecule

Prinar | ate were nodi di ng
HANEDCS NHS mollecnlesoper HA mpest i 161 M@Hem the Peinmkie Bhpldtet were

£ OPPORRLEY Rn 3 g ot H ER TS o OnoEisith and Bhesousrs
di SlowaAto ¥8hd oVRRIBhIVRS HRYeddlioh Y E¢HY. 'MdethllmQ thiig the

renmove any non-coval ently attached HA and es an
di BAsslulien avas s¢rheweddeach dzshrand ryelluwere wagledd) t @muglmlb'éwthzo

Cel | I
a0 paphele b o S i R AR i B ey
\Amle,w%ge@i@gdgtmﬁﬂtélebﬂaﬁeseedl ng densities, e.g. 100,
250, 1000, and 2000 cells m? of culture sur f aces

orlf38Pr i (el pultove ﬂ?lé&%TbEf reterRlagticells wag negformpd spC

rm of riaTM treat ed, HA EDC/ NHS nodi fi ed
g%ﬂ}lfegé%éﬁgl%ﬁg{ hZI(;,mZ4 well PrimariaTM plate. 2.5 hours

af mem c eClellswarélsa@ied rediifferenn seedangydensitieg diget @n1250,el 708, and

we vedf; PrimarjaTM treated,
a%nrw %F%’*oont%ﬁﬁmﬁflﬁ naﬁr‘?ag%/:" le@é%“fj

antijea'té%l/, FAENISHHBELE, 1288 Primaria™ treated, HA/EDC/NHS modified

surfaces in the 24-well Primaria™ plate. 2.5 hours after cell seeding, media and

any non-adherent cells were removed from Primaria™ treated, Primaria™ treated
and HA/EDC modified, and Primaria™ treated and HA/EDC/NHS modified
surfaces. Surfaces with any adherent cells were washed gently once with media
and 2 ml media were placed on surface to maintain any adherent cells for the
duration of the study.

[0130]  All cultures were maintained in a 37°C incubator between microscopy

studies. Cell attachment was monitored by phase contrast microscopy at 30 min,
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surfaces. Surfaces with any adherent cells were washed
gently once with nedia and 2 ml nedia were placed on

wa@ok@asres o mai ntai n any adherent cells for theCB0S2003/030479
duration of the study. [0130] AII cul tures were

gqﬁﬁﬁié%ed %HagF gﬁg%% gaggﬁ &$§$%Wg%croscop%ove The

CqBivIRSte HothGsGapy gat 30 min, 36 WO 2004/031266
PCT/ US2003/ 030479 2h, 1d, 2d and 5d after cel

sde@iing. Tiese bxmnlacfhnﬂms d»valsly dempnsiratesthatsliaittadineent was

result n_Tabl [01311 These e I .
- SN R R P e Do Rs e o R N ol wit o
Preduiditiatidn 0N EB@ SdNNES eS\dﬂﬁ@NHS dt #dtidDfALSRA, 3INHS
contalnlng MES buffer with a conbi nati on of EDC and
N leoyder ey HHspaat vaitris syffcignt fawtﬁmhz@ s iepiviedhistnediate

f e
P e R ERR AR U o e A LR loR FRER e b otam
HAntemug@liate gayeeaxchlae MENC&IPEI wHidtehaabeemnpeviohsigbelieved
i nternedi gte Ia er s h as PLL or _PElI. which has been
prSGTSSHY) 13 ela: Blrgmpyreated sp fat syfficigabapime groups
bego,REGs M- treated so that sufficient am ne groups
10 are present. 37 WD 2004/031266 PCT/ US2003/ 030479
Table 8 Cell Density on surface Cell Attachnent Score
at tines: (hrs or days) (cells/mR2) 0.5 h 2h Id 2d 5d
Untreated PrimariaTM 100 f + + + + 100, washed t + +
++ 250 f + + + + 250, washed t + + + + 500 + + ++
++ ++ 500, washed + + ++ ++ ++ 1000 + ++ ++ ++ ++
1000, washed + ++ ++ ++ ++ 2000 + ++ ++ ++ ++ 2000
washed + ++ ++ ++ ++ PrimariaTM 0. 5% HA/ EDC
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100, washed - - - + + 250, washed - - - + + 500,

washed - - - + + 1000, washed - - - + ++ 2000,
wor@hesiizes f f + ++ Primari aTM 0. 5% HA/ EDC/ NI—lSP(lTYtIszoo3/030479

washed - - - - - - - - - 250, washed - - - -

500, washed - - - - - - - - - 1000, mashed - - - - - -

- - - 2000, washed - - - - Iable8 . "washed" neans

10

hrat bgl s § E t
. g&\r‘f P‘F}éﬂsy;gneéugfg & h W@l Rtté h §cﬁ?phfflmés "(’hl‘é‘dp"ﬂiys)

t

th

medi um EXAMPLE 5 Armorﬂfufm PI aéma Th¢at merdd Fo|l | dsed
bYUiRted PRmaria ™ 0 Ccoat ng arfer o6 | oays.[ [0132]

tiona anprl pent s mere chrried out with the gnal
0'80denti fy plasma treatment | condilti dns, | i ntaddjitibn

O100r WAgREG & TV that al Tow giTecty cavatent| 10y ¥
tachnent of a cell-adhesion|residting lhyer of

i #%er hyaluronic acid (HA) of *aldindte (AAf to *
ObBfMRashedlT T aces. 38 WJ ZUD47 P31266 PGT/ US20G3/ 030479

Oiaa—ao_mn_pgl_ysw_r_eﬂeﬁdﬁhm (Fal con 1007, _BDO
aMfar e) were subjected to" fve dilff&Fent affionj a **

mmaadhedaat rrents (four| dishes per [treat nent++ ++
10‘6 ton)—AH—treatment senptqyed—a;95 vat ey 3358

E planar diode generated|plasma wth the slanple
HOBaWashed he bottom drj veh el edfrdde*hith tte tlop +*
mot)rode 5 grounded € electredds werel 20Cm i N ++
ot erand—6—emapart—The{+eatRent —cprditioRs———
I?‘Téltl on A: Chanper pupped tlo a 20| mlorr pbase
resmmar;a"a oX/oHNEDT NH3 at hosphere estpbl i shed, and
a—t-eatArent—gi-ver—Candi-top—B—Charber—
u@e‘ﬁagﬁgga 20 nforr base pressute,| a 375 mrorr NH3T
0256t wasbhpther e est abl i shed, - and a 120 sec pl asna +
£580 WESREq 97 ven Condr ton. € Chamjer —punpeditoa 053"

orr_base pressure,a PO0_nmirorr
1000, washed - - - + ++

:'-*l—\'cm'c§o_m'czov|—'—'cmm"*"*
]

2000, washed - + + + ++

Primaria™
0.5% HA/EDC/NHS
100, washed - - -- -- --
250, washed - - - .- -
500, washed - -- - - --
1000, washed - . - -- -
2000, washed - - - - -

T

washed” means that non-adherent cells were removed after 2.5 hours, the surface rinsed with
PBS, and replenished with medium,

EXAMPLE 5

Ammonium Plasma Treatment Followed by Hyaluronic Acid Coating after 6

Days.
[0132]  Additional experiments were carried out with the goal to identify plasma

treatment conditions, in addition to Primaria™, that allow direct covalent
attachment of a cell-adhesion resisting layer of either hyaluronic acid (HA) or

alginate (AA) to polymer surfaces.
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argon at nosphere established, a 60 sec plasm
treatnment given, followed by a 25 see, 375 niforr NH3

w@b@sisu266 eat ment. Condition D: Chanber punpedPCDUS2003/@30479

nmforr base pressure, a 200 nforr 15 argon atnosphere

established, a 60 sec plasna treatnent given, foll owed
by{035§311206(§@§1 padys{yiens, ﬂwhN@aﬁsplaéw ma& biesre) were subjected to

Qﬁ’v@&lff&%n ﬁ%ﬂsrrﬁ%ﬁgentt @ur%ﬁsl‘@- | s%g’é&“ condition).

pressure, miorr at nDsp re esta
cokid trba;tankntsfenf;ﬂ%edragﬁ;ﬁrwan d 358 WNERF ﬁanhr aidtts genaated plasma

C A0 e aipls elror Eor B oo s eleaafv (Rl 1oF Slecgous

d a%fm& O'Tﬁe ERBIESA Wi DD Wil afdtheRG GRE @'cﬁgaﬁ . "R treatment
following procedure. ESCA Analysis [0134] E ectron

Spwoditiosswpse: f or Cheni cal Anal ysis (ESCA) was used to

oSGt LB R0 S s 7 it

pl asma dibhesgheft diiabhistieds HAVEDSS §RPAtha tRAMAGTR givihl F 0gen,
and sone showed small amounts (<I % of d

cont &Rneitien &y Chamberanigddo 20 inskors hapgmpressurei 37 emTorr NH;
- Coat h
o B S P AR 1

descCohdition €: Ehamptepuinpedad b 0QuhTorréasd Hiéskote, N@EG%ﬂE}h
ost eobl ast cel |l s, treaﬁed as descr.i bed above,

seeded FPIAMGSRIFES estgblishede 8 4P sep RlaFat trwwn%&@x, fqitmved

cells a P9 CAH o TS SN 9 WD 2004/ 031266
PCT/ US2 03/ 030479 about Iﬁg&ﬁoﬁ%&ﬁ% t3| ncubati on,

phas €oundition &s Chlambglelwrmfedtth @ 0.3 m@orrtbasapressuve m200 mTorr
on all surf.ace

bt d. ee
Doy o sorinesglit S ebted 8 B 3G aGn PrptwRilaiviry fotiagved
a conf lyyent208eB.0d BYAT o WH Nhsntd th@uwbitl e cel |

attachnent to plasnma treated and HA-coat ed di shes was
sti | Copditien$: (hambermaumpes t@hé%nﬂ@:rhwsc ordssures adfOmehiorr

ol asrm 1 PaRl SAA e thakscEhn 12 AN ER el dad 029

descri ksedphmu&,eata{eﬂtglhen,r esul ts are presented in
Tabl g ? Jable 9: Cell Attachnment to PS Surfaces
Coat EelIqHPA PlaAma]teARent, samiich ttcsa sited gt tneys tegteeature (RT)

AMTONT g Ay E A B therlrHith I&IWMEMO ﬁl%qqﬁowmg

procedure.
ESCA Analysis
[0134]  Electron Spectroscopy for Chemical Analysis (ESCA) was used to study

the chemical composition of the ammonia-plasma treated polystyrene dishes. All
plasma treated dishes showed carbon, oxygen, nitrogen, and some showed small
amounts (<1%) of Cl contamination. N/C and O/C ratios shown in Figure 1.

HA-Coating Procedure:

[0135]  Plasma treated dishes were HA coated according to the procedure
described in Example 4.

Cell Culture:

[0136) MC3T3-El osteoblast cells, treated as described above, were seeded into

dishes at a seeding density of about 700 cells per mm? culture surface. After
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Sanmple I D Coating HA coating at HA coating at 15 mn
6 days Sanple A -- ++ ++ HA -- + Sanple B -- ++ ++

wi2oo4/0326Ganpl e C -- nd ++ HA nd + Sanpl e D PET/NH2063/030479

10

15

20

HA nd + Sanpl e E -- ++ ++ - + 10 Cell adhesion
was not vent ed but was si |f| cantl%/ Zwuced by
coa&p}l w@g £ ippubaizony phase seaERshiniess of e diye ultures were

aﬁh&f F{Iéélis{[?ar B]El%lgttays s‘éér?&?ﬁl L‘Yﬁ e MBowtlet N&Hls Bﬂg lasma-

been age et ween p sma treathent a
c d&tatad@ontr&bém férnGed Amvoflientnihatiyer By that tima twvhide lcklbwe d

R 5o TR Bt B
@é‘élﬁ&tata&nexﬁlo@&ﬁ@d&m gatent Condition A

Cond|t| on B and Condition E (four dishes per
t r[emh”e n€elt etiathmmenhio theplsneticsted and Ha-¢aatesl suifaseaias scored

ity ed 0o DR eSS s e bb o 830470 [ 0130]

ESt#blasl ysi Cellgttartith@htRIPSS U f8c 65 Tdlatéd with HA either
descri bed above. Al plasm treated di shes showed

carbon, oxygthminutes,geR daysaftmineniadPasma-treatment

amoumnt s —of —C——contammajg ACHE N-Yat
- Coating Procedure: 5 [0140 #oq E{T\n %4@§$$6mE
trsampieiD sanpl eGoating | medAtohtingat ¢dHAG btimg al 5
i nutes) withl HA according|to the procedure set forth
i Cel | Culture: [0133AMIC3T3{El JBL8YBI ast
C WV'E'd"f:!"UﬂT'C‘E"’ asks—ost L)
t Cells were enunerated, spump down *nd
riesuspended i nedi HA - +
Sample B -- ++ ++
HA - +
Sample C -- nd ++
HA nd +
Sample D - nd ++
HA nd +
Sample E -- ++ ++
HA - +

Cell adhesion was not prevented but was significantly reduced by coating
HA using the disclosed procedure on ammonia-plasma treated dishes when the
dishes had been “aged” for 6 days between plasma treatment and HA coating.
EXAMPLE 6
Ammonium Plasma Treatment Followed by Hyaluronic Acid Coating after

15 Minutes

[0138] 60 mm polystyrene dishes (Falcon 1007, BD Labware) were subjected to
plasma treatment Condition A, Condition B and Condition E (four dishes per
treatment condition) selected from the five plasma treatment conditions described
in Example 5.

ESCA Analysis:
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10 containing 10%fetal calf serum Cells were seeded
into dishes at a seeding density of about 420
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contrast images of the live cultures were obtained
and cell _attachnment to the plasm treated  and

HA
cd8ti8l sEPECAcaalusis vee pedernadantha sunples 95 dasribed ahavgedll
i e . I
- Qb R s b MV B EHE d Eind g sl
t ravadudts @A08)rodICl southmdetion, HeieErampledunded cel | s whi ch
appeared not to be adhering were found on all
plﬁéngm%&%wcoat ed dishes. [0142] Follow ng
Phasg) C OPbldiRhg g}aﬁﬁlg%%ent,ts&%gﬁ K ﬁmﬂecﬁwsy coated (within

non- adher ent S were renov d, dishes_rln ed 2
t i Heminutesh witBSLAndcording ¢o the peoceilwedetfprthiim Exirapliedn

Wi of a 10% formalin solution (Sigm) overnight.
Fpéab%ﬁ%s 20 renoved the next norning, dishes were
ripsgf t MCIr3-R1 bR caBl Wére Wah6y et iRdn 86l1 cittuir& fl24KE using
hemat OXé| in solution per dish. Figure 2 conpares

stayRsimBDITA. dbellscverp esumerptgd sipan down aad resasnegdedeingnedia

Vi cc‘o'npz{h% é 'TO%' %etatl @élf gerﬁ%x?iﬂﬁs G Jegél ﬂhﬁ)hcﬁ eslafa seeﬁin
contrasts 'no purpl e Staining was observed A drshes

t hddnsiopdf dRan4pi edianh?. e Atfed altuwd 3 Housatieabatidn) ghase contrast

Condition A.and B. Little staining was_visible i
di 81gss o the Hye colbres war@@ata&&qdﬁgde%% gitachgienttorthe PQ\%@%I treated

A GBS0 i ocoP i BB RE REMidto
al theWebleavaiitls summartizea dire resudtst h€ellattackinginhgyap sdensnyatlgrizsma

substrate. These results confjrmthe opbservatjon. o

¢ rEeRenral pfges (RAYSVEE TPudeH SO HiRA SPFAELAR AeiDey
C ogfheAflg Word HunRd of BB pladin HeR8 IHALQRRAWighe®N _

anmoni a- El asma treated dishes I mmediately foll owi ng 30

pl @sBh t Felhewnnsgphaspriostragh eygrescops, the mfidirgansl anywenafkerent

sorPR iR oy SRS b i BB Bt BRlecureppy

f oicabhtioh R 3BI0b A B% 8ortialifbolREbn (F@h)) Msekdight. Tormalin was
ot her am ne containing conpound, thereby greatly )
si iepIaveq thegrexhmopting B FONCTSTnSab PR TS Bidhealls Were stained

i . 1266 . .
AoV 287 pER el M PR it KB WM a ighes.
r eButblesstaibtAl ¢ells atenenisibixf in allithiee plasfnacestralldishesl econtrast, no

PPl B PR Ak in iy Behad et pEaBB Tl
Wi ¢ datRNRSHCCoREGEPARRE 8. TiRRWdiSing Hvab Gl i s 3Rfha

surfaces in acc_qrdance wth the I nvention are
pra¢asechiding Conditien EdoNoverd byGTArvdating indicatimgttioat tlets edating

i LR LR Rl BBl s o s
to the underlying polystyrene substrate. These results confirm the observation on
the live cultures that cell adhesion was prevented by coating HA using the
disclosed procedure on ammonia-plasma treated dishes immediately following
plasma treatment. This unexpected finding allows the formation of superior cell
adhesion resistant surfaces with hyaluronic acid without the necessity for an
intermediate layer of PEI, polylysine, or other amine containing compound,

thereby greatly simplifying the production of labware and other articles and
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Cell Adhesion Resistant Surface to which Anti-CD34 is
| mobilized 10 [0144] Pol ystyrene 96 well m cropl ates

whaniog2ktA bound to their surfaces were treatdI/aS2003/030479

10

15

20

25

30

descri bed bel ow. Adjacent hydroxyl groups in the

glucoronic acid rin of the HA were oxidized by

t rdeyiden gn whichoweh seniaces argpapdedd HanoptimalregylisnHa tsaatmwof

SOdI ié )% ectre!r" glhouﬁcg%ec %I‘gb#n%{il rg%%glta elly ér %lgsfei{a&% Fﬁéeﬁtﬁ)o\wver,

gl it By eh Fowawl tHatrdengs afveb foodbivat d)Ifdhdiaf wikk priduveacceptable

al dehydes. 15 A first LBP in the formof either

Prigé@isn A, Protein G or avidin (ImunoPure Avidin

(P e) gﬂm  t . g1 .8
nﬂg?{% ted i n8ﬂ|@t§%§c§ag&§1gﬁ§cg§%\c{e§mﬁth% ﬂ?vggg%e fﬁo?&&la B

cysioret drphtytiCiad atrukhevn (Siegirajheiriveli dditesivnvedigandeyfot at least

the HA. Finally a murine CD34 mAb (1gd, x) from

thgY%’inﬁﬁgﬁ g“é’&‘iﬂ]ead thels%c?rﬁé“q%mbl lized Protein A or

Protein G and a biotin-goQANgdLEd rat anti-nouse 20

CD34 rmnocl onal antl body (PharM ngen) vvas added to the

LS ol B N L e
[ Otkenad MSW%I&J Adat O HYdroRunGonRsn tlﬁ%l@ébr&i\dc acid ring

addi ng to each well a fixed anmount of 10

f | eiohe e wersoxidiped '@dtr@e@ag thaavalesthy eounied léy@a “Frmb$0

2518@@ ggcﬁﬁl%lﬁpeﬁgﬁ%g %qu (I(l:%&' ):{i/tvgel'l? fowggﬁgu%/gl fﬁ%oﬁda’uom reaction

f | 1kQdLHCRRTRed oF thd SlusGbh® AMRISinEad fofhabndfBdetive aldehydes.
mcrofluorinmeter. The results E@gsented in Figure 5-

ar A fypir B iy thg doran elegither Rasiain Ao Rediels G omayadia (Inyappeiyire
s 0 #ﬂ%ﬁﬁ (ﬁl%}%?)ggpag Phd il to A AREY tlpe «te t1%>H§1nEﬁ a3 ﬁ%ﬂes

ace surtaces were eva |ng
an${7-40034 theresedCe (ﬂﬂlﬂyéﬁt]boﬁhhyﬁﬁdebﬂfféﬂSmm@, Bondedisovdiently to

nodi fied wwth Protein G at three )
cothedidr Hinay g muging antiC af’én% @b dignpPharppingen vyag 4dded

e

S0 HE ApRBtel Proidh .W’.fﬂ%ﬁld?f H L DBAESoheted iR Rfbuse
4 2C]B®4 206H6C10B A OGT @ummgémmdemahe hﬂmbhﬂ]tzédmadm at
M eI I aneous controls. were included in th

Resmirations shawa & Figgteswi t-h T @OB@F ¥isre fﬂ@wﬁ]to react
Su dSiﬁ} pogps Cl PS Control
1 ﬁ%ﬁ%ﬂ%ﬁ?ﬁ‘* /%mé‘%?.{’ BRI it spe + 30
g/ ei4shnt iThelanuan angbadygyound Sm@teste:dﬂiy aglidinig taeach- OBB4 fixed

mgmoéntlg 18%g7r1nl osip t%orescenq yr?abe?en({ goat antl-m%ge IgG (Alexa Fluor

488 goat anti-mouse IgG (H+L) from Molecular Probes) for 1 hour at 4°C. After

washing, the fluorescence in the wells was read using a BMG microfluorimeter.
The results presented in Figure 5-7 are direct fluorescence measurements.. These
values reflect the amount of antibody bound to the HA-coated surface. Three
surfaces were evaluated for binding of anti-CD34 mAb.

[0146]  Surface 1 (Figure 5) was HA modified with Protein G (SpG) at three
concentrations, e.g., 1, 10, and 100 pg/ml. Anti-CD34 mAb was added to each of
these surfaces at 3, 30, and 300 pg/ml, resulting in nine different SpG/Anti-CD34
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5 10 g/

m SpG + 30 g/m anti-CD34 mAb 6 10 gg/n SpG

+ 300 g/mM anti-CD34 mAb 7 100 g/m SpG + 3 g/nl
w@nios/088s mAb 8 100 gg/m SpG + 30 g/ m ant i PADBE200FB0479

9 100 gg/m SpG + 300 g/m anti-CD34 mAb C2 HA,

periodate activated, fluorescent 2Ab C3 HA, periodate

acidkae

aebingoms liggellangous cogrplginete inglydedaiadhis experigpent, as

(234 g@b%{t%%%lgg%%&vat ed, 100 g/m SpG fluorescent

erio e activated, 100 g/m SpG C6 HA,

f | wos7es c Saifadé\b i1GTuddd the3llogiigdroapst | - CD34 mAb,

oClia,

yorescent 2Ah C8 HA-100-gg/m SpG— fluorescent 2Ah

P& gl spG 'C10_ HA only control The

op
10

P S e PR G G i ol B

6 6

1 44 1/ ; 888 CI0 D333
L] DD SRR S

G Cr BB &9 Cl10 C10 F

23 C3 C8 pgimEpE&F 308 pghnlGhii-CIDB4 nfAlH 43 WO 2004/ 031266

T/ US:

003/030479 101481 Th

bt ai nbd0 temlSnG + Bpeimbiyi-CRAABIAD zed using SpG as

==

1 D
1§~ LD
ut re

RSB R TSRS DR R o o e

pgcen

ur f ac aﬁgh?@ﬂq#r@e;g)g@\%ggﬂﬁﬁ%%% ?‘gﬂﬁa teL Sp,lAU;?g% our

Ncent

160 Leme:SpS 43 pbfnl &i-CBBA A g/ nl . Anti-CD34

h wags added to these surfaces at either 0.3 3 10,

D8 or

300 ng/hiSpGTh 86 pgaxlpati-CBdd miAter e perforned in

d h
Cr

Nt t \A)

oane nolLn S
Cat—Cara—pPorT—was

Nl for oant Q6. \vwiell nl At A AN d
ased ﬁ%ug@ﬂﬁp&fé@@ “?ﬁg a&FlfC?‘]%}‘*eWtAb condi tions and

gei
c[ ow.

TCOOoTWIOMNMOT—~O TOO— 03I O~

AR Yo IR bR A oS e T e Tabte—

C3

HA, periodate activated, 300 pg/ml anti-CD34 mAb, fluorescent 2° Ab

C4

HA, periodate activated, 100 pg/ml SpG, fluorescent 2°Ab

C5

HA, periodate activated, 100 pg/ml SpG

Cé

HA, fluorescent 2°Ab

C7

HA, 300 pg/ml anti-CD34 mADb, fluorescent 2°Ab

C8

HA, 100 pg/ml SpG, fluorescent 2°Ab

Co

HA, 100 pg/ml SpG

C10

HA only control

The microplate plate layout is shown below.

1

2 3 4 5 6 7 8 9 10 | 11 | 12

cC1|C1|C1| C1 c1,]c¢1 | c1 | Cc1|C1|C1|C1]|CH

C10

C10

3 3 6 6 6 9 9 9 [C10

C2 | C3 | C4 Cs | C6 | C7T | C8 | C9O |C10/C10

C2 | C3 | C4 C5 | C6 | Cr | C8 | C9|C10}|C10

I @ M m O O @ >
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Surface 2 included the followng groups: 1 1 g/m SpA

+ 0.3 g/mM anti-CD34 mAb 2 1 g/m SpA + 3 g/nil
w@nioso88s mAb 3 1 g/m SpA + 10 gg/ m anti - CDBET/I#w03/430479

g/m SpA + 30 g/m anti-CD34 nmAb | g/m SpA + 300

g/m anti-CD34 mAb 4 1Q g/m, SpA + 0 /m_ anti-CD34

mAB148 1Eh@ﬂvﬁre@sweﬂe@1§/qbralmfpr @ﬁe@ b ipymghikized using

i el LRt PR ETRa R0 B i ed by Ity

50independienByAf SpG. a’ihdg)’f the raAbicofifaddrativib(in theSdngpoptudiedSheke).
+ 3 a/mM ti- 4 9_50 g/ S + 10 g/ m .
arlf V—ngSﬁ‘?#ﬂlfF %g‘ﬁml%) vag, Himgd’gqﬁm“Pgﬁﬂ @[ggr CRRGentyasigns:

g; frﬂloa%g?iafid 280 E% ?ﬂlttl [0S 434 9 tHes ’ abes i Qither

peri o ate activate

fl m@raeso,em, 023G§buglaﬂl-vkhemxpaﬁﬁelﬁs aetd peafoﬁ@ied irOtw@odifferent
antij - fl uorescent odat e

ac%-vskl e@tesaed §7Gh datgppoing Wﬁobaégcb@h% r@hA@te@sThmdlfferent

> AR AR RS o STl SR e GAGE
44SMMLRODALIDBAPE6 TPIEHIERNP030479  GB HA, 50 o/ ni

A fJ nt—-2 Ah_CO__LIA /Id _SnA C ] o I_I/\J\nL\I

doht r ol [‘@‘ﬁ&@’]sl’ﬁlé Or%é%(mls‘m@'&%%@ébwurﬁ anti - CD34 mib
argt T btz W
an i-CDESZ %F%a %2 the i mobilization
appear ejrtp%/nﬁ?ﬁs fFQO‘i@/ﬁmelﬁi"CD%h mA¥er SpA and
anti - CDB4  mAb concentratl on (over the range studied).
5 [0151] 1 PigrchiSyeA 3 30asy/miPartbdDBHedAM th avidin at 3
conhcent j : j
p\r esencFléﬂg/m}‘ﬁPAr‘n%Bng@b@thﬁB hlet ected using a

4 10 pg/ml SpA + 0.3 pg/ml anti-CD34 mAb

5 10 pg/ml SpA + 3 pg/ml anti-CD34 mAb

6 10 pg/ml SpA + 10 pg/ml anti-CD34 mAb

10 pg/ml SpA + 30 pug/ml anti-CD34 mAb
10 pg/ml SpA + 300 pg/ml anti-CD34 mAb

7 50 pg/ml SpA + 0.3 pg/ml anti-CD34 mAb -
8 50 ug/ml SpA + 3 pg/ml anti-CD34 mAb
9 50 pg/ml SpA + 10 pug/ml anti-CD34 mAb

100 pg/ml SpA + 3 pg/ml anti-CD34 mAb
100 pg/ml SpA + 30 pg/ml anti-CD34 mAb
100 pg/ml SpA + 300 pg/ml anti-CD34 mAb

C2 HA, periodate activated, fluorescent 2° Ab

C3 HA, periodate activated, 10 pg/ml anti-CD34 mAD, fluorescent 2° Ab
C4 HA, periodate activated, 50 ng/ml SpA, fluorescent 2° Ab

G5 HA, periodate activated, 50 ug/ml SpA

Cé HA, fluorescent 2° Ab
Cc7 HA, 10 pg/ml anti-CD34 mAb, fluorescent 2° Ab
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fluorescent anti-immunogl obulin antibody as descri bed
above. Surface3 included the following groups 1 1

w@auoaio3xeé din + 3 gg/m anti-CD34 mAb 2 1 gg/PeT/BS20a3/080479

10

+ 30 g/m anti-CD34 mAb 3 1 gg/m Avidin + 300 g/m
anti - 4 mAb 4 10 g/ Avidin + 3 g/m anti-CD34 mAb

@8) gg/l HAAQ wg/ml 8pA0flypuekceah2d ATD34 mAb 6 10 g/ nd

200 ’\If\"i A rmANh 7 1nn oanl nd /\\lljl A—
¢ | I‘l* [WAvAw HH’ LB r'.._l AT TTIg L HH

5

3 antia, é@&WIﬁ’G{%p 8 100 gg/m Avidin + 30 gg/

a Cop O g/m—Avidim+ 300—gg/m—antT-€bB3%
rrA%lO ﬁﬁ Zrl ot#it e activated, fluorescently | abel ed
Ab[OGB] HA’Ih@stulMtﬁnéd:With ahﬁ-@DmﬁAb%ﬂhmﬁfcbbihz@@SﬂA as the
f 1 yorescent HA, periodate_ activated, 100

ggwﬁ%’ injeaigdihatrihe, élmr%méb Agss agmailizedrang dha wmobilization

PG oS Cen AL, SeBEard S CERA PR et

Ab(ova&hb{ﬁe,ng&@md@d)ﬂ Avidin, fluorescently | abel ed Ab

O HA 1 di HA | trol

Tt L Petlch e A s o é%%p{s& ¢ 4 Bhnd
anido tﬂ’ie il&eﬁ&eofWJ)ﬂlﬁféa 2 O O g{%ﬁggsﬁgp

i ndi cat ed t Rat was 45

PCﬂ'ﬁdﬂS@@ﬂ%ﬁﬁﬁﬂﬁm globobi ahtibody av deseribéd atmtviey Shyfaaelincluded
bl |ization occurred nore efficiently at

h.ﬁ‘ﬁé‘? éN}P%Iglf?uBf‘]d bi oti nyl ated mAb concentrations over

o3 IO Su rize
P o Sl RO 28Ry XA DRT 1 DoY) e

the abo servations, was found to be the | east
5 2ffici emtg/rhﬁRvi@in+Be Lghhemtit€p8eeh Awr i nmobi | i zi ng
ap—antibody to an HA coated surface In fact, the
di3ect | WlAzmnbﬁo@ngtmi@ntm@D%mm (control wells
i these—ex was—gr-eater—thafr—the—anti-body
bj ‘hdl ngT 58 ‘%‘ﬁg Véétg"?m’s%nﬂ- R‘%Bﬁb zed on the HA
(Fesurts o T Zzat o)
of§t he dr%? MWH) +?Uﬁ%£ﬁaﬁh§@l§ ﬁy\b 10 bonded to HA
Vas rr?rﬂlefufg@ﬁmﬁaldhg@o pg/ﬁﬂlaﬁﬂ Gx@szﬁﬂﬁb Using Tower
a unts

7 100 pg/ml Avidin + 3 pg/ml anti-CD34 mAb

8 100 pg/ml Avidin + 30 pg/ml anti-CD34 mAb

9 100 pg/ml Avidin + 300 pg/mi anti-CD34 mAb

C2 HA, periodate activated, fluorescently labeled Ab
C3 HA, periodate activated, 300 pg/ml anti-CD34 mAb, fluorescent 2° Ab

C4 HA, periodate activated, 100 pg/ml Avidin, fluorescent 2° Ab
C5 HA, periodate activated, 100 png/ml Avidin

Cé6 HA, fluorescent 2° Ab

C7 HA, 300 pg/ml anti-CD34 mAb, fluorescently labeled Ab

C8 HA, 100 pg/ml Avidin, fluorescently labeled Ab

C9 HA, 100 pg/ml Avidin

C10 HA only control

[0152]  The results which reflect binding of the biotinylated anti-CD34 mAb to
the immobilized avidin as the LBP indicated that anti-CD34 mAb was
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SpA and anti-CD34 mAb in solution seenmed to favor
hi gher immobilization efficiency. [0155] Covalently

wa@owplodrzge of avidin to HA and i nmobilizati on OPCT/US2003/030479
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biotinylated mAb to this covalently bonded avidin
resulted in the Iargest anmount mAb bound 15 to the
s uinfmchdlizdd vpine effetivelyrand g immaollization @icerrtasiorgediiciently at

1 05 SR 24305 L PR s B g e

nogenghdd. ci ent mAb i nmobi li zation. [0156] The results

shown here indicate that the avidin-hiotinylated mib
i ni98H1 | | Fasromasize Heabpve ebsgrviations, ApSuprsiound torhethe lopst

bi nei £. _
ol L8P A S UE (P BN 66 an AR A HA coated
Comgfa'cagh{ fadSite di’mbyfmgmastﬁﬁmti@ﬁ ofel mAb «ngdm mcm&oﬂwilmm
HA bound to their surfaces were reated usi t hree

di ees SRETTRRRI Wt greaicy g &men@baéx Pergs ?553%@% fish
t hendibbifised &ﬁh@@ﬁ&&ﬂegﬁﬂln%%}ﬁ)\e(&.Pe“ odate Oxidation

[ 0158] Adj acent hydroxyl grou in the glucuronic acid
ri Mgs4df  Bivelikf\(imerabilizatipa)l ofdle inti-CP34niAly ta HigA covalently

I NE TR TR W——
r €854 1200 ah@@BB4AAB i€ 81866 Qkm3E td ﬁeoﬂlhjgﬁéfriﬁmcﬁaimhen

ri ng between adjacent ring OH groups and formation of
r egigiclopey.al dehydes. [0159] After oxidation, 50 | of a

SO i on k.Nij .ej . . Ao Type. L] |

or 1ic" CGPRRLELR Gk b falh TaO R RGlgpiohtRidtbtacea
acirchbtofthie covalattly bohided¥idmGdsultdd Abthe REFéSUR2003/ 10304 66nd
added to the_appropriate wells to react with_ .

pel BaaTEcEx Highse qopgantgiqng of avidiyeoniyined with higher

cy : . e
oS RERIOHEE B BTl o AL S e Bleaict

i nfudrascedce weticutigh tmord hfficeant treih inkBobilidation. (G BCO) was
added to,each |l and incubated for .2. hrs.tq bloc

an i 1B Eul® shondirse Db BRbS ayifrbipiytarea b

S Ol rHnb BiMSati¥i Brafe@R¥@fted OMpEMG MBbbSy biafiEgkd 8n B Stkd
surfaces were first washed with a m xture of Nad,
acewrfaseaci d and dei oni zed, distilled water (DIH20 to
renmove any ionically boundEcoI I n, followed by at

| east 3 washes with DI H20 s were left to dry
and st orGuhpling4f CBP3!tb lan US4 Suirfack ASing BIPC/NES ICoupling

descri bed bel ow. ] ] ]
[0157]  Polystyrene 96 well microplates having HA bound to their surfaces were

treated using three different chemistries to couple different collagens to the HA as
described below.

Periodate Oxidation

[0158]  Adjacent hydroxyl groups in the glucuronic acid ring of the HA were
oxidized by treating the covalently coupled HA layer with 50 mM sodium
periodate (50 pl/ well) for 2 hours. This oxidation reaction leads to cleavage of
the glucuronic acid ring between adjacent ring OH groups and formation of
reactive aldehydes.

[0159]  After oxidation, 50 pl of a solution containing either Collagen Type I,
Type III, or Type IV, dissolved at a 100 pg/ml in 10mM acetic acid buffer, were
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10 EDC/ NHS Pre-Treatnent [0160] Carboxyl ate groups on
the i mobilized bound HA was activated by adding to

weawh/0sehé 30 | of a solution containing EDC aPdI/Nbi903/030479

10

15

20

25

30

both at a concentration of 5 ng/m, in MES buffer (pH
3.6), for 20 minutes. The EDC NHS solution was then
r eadsled dy tharagpopiate vodfllsdo E@cvith peiddate-onidieed HiA $vefacdss 50 pl

ervagpaEesg {fighy wepAd L L Re g shudi et
i e%He@‘he f)ﬂ?es"é@é L shcHBREeGyethibht. tMRreafter, 50 pl Tris (GIBCO was

[acetT caci d DIH2O mi xture, followed by at |east
vvasdtbd tovedch vRHHAE. mcﬁiatndktbnz; husets binok angoesseciediatdehiides

case becayse.the dro tic de rada i on . of

NEEOUPS AP bet St e oo, e YRSy apd e pested
eski@fackd @v@retﬁrﬁfewas@@@Wﬁ a4 RixBuE BPN@@I VBHR #3fd 811 RiWhized,
stored at 4C until use in experl ment's descri bed bel ow

S| digtitlethwatgs (IBEONHS orivie wa lagicabipi homdeadiagen, followed by at

I Co-t 0161 N
B e TR St s I SR ERORGALFCluf use
I\/Eﬁnihufei grinfditlddscBbed belswadded to sol utions of
CoIIa en T pe I, 11, or IV to obtain EDC NHS
5ol utions with a final protein 25
CORgH S B o lomacl i,

Th edding toedach mluum 1R awBludion esmyiathg E]BC |aﬁd M{:SJ ®dthvdttah
the Nad/aceticacid/ DIH2O m xture, followed by at
| e s@ceniraiioninfs meg/H, mMESbufier GEK3.AY w2 mawtesedbssar y

DRSS S BT X0 LSRR Bb) Bl b
es CellagéntThypkilBI, o@\atweﬁe alded s Wallegndieft €o edacesheanight.
stored at 4 C until use in experinents descri bed

be lBaeatieeesabitions ergremayed the wellywaghsd vath thee | s,

tr t

a %ﬁg 't ei[ji o(‘fj agoubq%d%gg s%mc/ieﬁ Qﬁ%‘??s& a{\‘g/?/féér%ewa 1)h§\/\7te(§l

t 0 Biddkarphwasnht aptessaly uﬂffns\MéZ’ﬁlﬁéﬁm}iéﬁﬁdrolyuc degradation of the
200 /0 Ver, ht. Cells were then staine

‘P@é‘?ﬁgﬁéﬂreﬁm&@ 15354V Wteragdiale) SRR g o @%edd

C e Eﬁrface?&greadr&ﬁ%ti s@fred/d J"ﬁbb%nﬁf"ﬁéesin e%%?ﬁ&t%&n%sbelow

obt ai ned using automate m croscopy

c e Sisultabeus FIQCINHS iAfctieateomt and PrétaimeSovpling i fE@treatinent™)

colla ensculedtoth t was . bonded to the PS
. sultigle) Aedu %Wlwns%Pgﬁﬁ%{%Sbww 2 coRGsaratiqq of 5

com;g'/@i 11¥\M1i83b1§1?éf'(ﬁﬂ 3 3%5% Aldel @&&1&&&\%%&1@#&%@@ 1, or

no proteins added) no cell attach

s P Dé Mobﬁgmﬂ@cﬁ‘ﬂﬁ% nmﬁdmmm)ro@smcxﬂlmomﬁ wiither finml ptadein

¢ O%or?cdentlglélosnlél rof % g/nfi‘lr elO'BIL?WPthls so?utlon was added per well and left to
react overnight. Thereafter, solutions were removed, wells washed with the
NaCl/aceticacid/DIH20 mixture, followed by at least 3 washes with DIH,0.
Blocking was not necessary in this case because the hydrolytic degradation of the
NHS-stabilized EDC produced reactive intermediate ester with time. Coated
surfaces were dried and stored at 4 °C until use in experiments described below.
RESULTS
[0162] MC3T3-El osteoblast cells, treated as described above, were seeded into
wells at a density of about 10* cells/well. Cells were allowed to attach and spread
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Tabl e 10: Nunber of Cells (per well) Adhering to
Treated HA Surface Protein coupled to Periodate

wWEDOAMB36EDC/ NHS HA coated PS Oxi dati on Pr et r RGE/T82003/030479
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25

Co treatnent Collagen Type | 473 280 197 Coll agen

Type 111 375 190 368 Col|lagen_ Type IV 456 317 152 10

[ 02&A pight- abells wers dhearitained ysing e ecipulirl slging thegytoplasm of
PraLiL Raigd HR(II & Aot oF HaB R celld ﬂldéaﬁfg'Weﬂgvésrb%{ ilPe‘atLE;in utomated
chemstriés, I.e., perl Odate oxidation and Car o>§yﬁ ate
acmioredcopy Themanlsdrsibf gells adipdring tp ddfeeem sutfacekif® different

hyal uroni c aci.d (a ul d be im. | xpected to.

bi %lag?rgtce}l%d%&aﬂﬂ@%&m ﬁ%@iﬁ}@aﬁ%@a%e WILR

t ordme Hvapd, AA derivatives. Proteins covalently

coupled to a CAR surface, produced in this manner,
peidnist cél ¢antiobwets havanga BAR syfaca(HAwvastbiooded torPS Wwitls no
case, .adhesi.on o.,a.surface. [0165] Al th

P rRCREe P BN 5 et WetbPerbitd Thpgess of the
I eprotepiEcatddTHANRIfacesRd sHoRinybelowiet her specifically

i ncorporated or not. 20 [0166] The enbodi nents

i | Takled8: Mumber of Gdlsdpeiwelh) Adkeringtochreataddd ArSuwrfadeon

ares rrtenued,anty te tegachthos ke t
theP%Eeér'tl EME%tnovm t%@q%&i nventhr)s osrrake Eg\jngiﬁisgé
Ithe HA estedPS arnd sOgidhifornot | b@reteashaer €d @6 treatment
e

mtiing the scope of the present inventilon. The
xemhgenilgge dnmbodi ment473of the i nvéR®ion may beld7
ABified rgd, amgbz efenents aggedoronttiad;
W ?h%‘ﬁ%ﬁé‘éfsg\r{?i ng frorr?vtshe i nvent i ggbl as apprecélégg;]ed
byCohaee 18pe Wi | lled 1 M3che arf in Bight off the pove

teachings— 1t is!therefore tolbe understodd that,
within the scope of the clains and their equivalents,

t hg i, AVeRt] [ 0 j

PR C R0 s B PG o e BT B R b OB Re Stutaces,
PGhdidsa0g) haOB&H ZBemMEie@iMH Mﬁﬂ&?até\opiﬂaﬁ@salékﬁarﬁ?laitm g a
surface of an article wth hyaluronic acid. or
afﬁthﬁeowca%@ Ay cgpplgd BETOSONA ﬁlu%wms&&ndm%be
CORMiRHS eSHEMU tb %!iﬂd/proféir%sﬁcg Bt EAR ﬁtﬁi erals indli &A% WA afld to

surface of” an article w a plasma at causes
f oHrkearnido®A derivativies.oBeteigoenvaleniiy gouplalifoss GARsatfdce, produced

a1 oy S8 et RIS mbRar BB, ffsion

al @ dwefagei d, or a derivative thereof, in the presence

[0165]  All the references cited above are incorporated herein by reference in their
entirety, whether specifically incorporated or not.

[0166] The embodiments illustrated and discussed in the present specification are
intended only to teach those skilled in the art the best way known to the inventors to make
and use the invention, and should not be considered as limiting the scope of the present
invention. The exemplified embodiments of the invention may be modified or varied, and
elements added or omitted, without departing from the invention, as appreciated by those
skilled in the art in light of the above teachings. It is therefore to be understood that,
within the scope of the claims and their equivalents, the invention may be practiced

otherwise than as specifically described.
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of a carbodiimde and a reactive internedi ate ester
stabilizing 10 conpound; to obtain a coated surface.

W@ 200Fl0812p6 ocess of claim 1 wherein the reacti VRCT/US2003/030479
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internedi ate ester stabilizing conpound is selected

frogmthe group consisting of N hydroxysuccini m de,
hymsucci ni nm de and

hydr oxybenzotyr.i k: ) . N
claim 1?'conp%ﬁ %rlﬁﬁéggé t8 ﬁ%&pﬁé? ﬁlér%;cs?fb gsﬁ gjfet 102%&%%3312%18{%0 acid
coéisYlosalgihacasid CAA) or.a dbrivitie @ifiAes A Afwiitlatonsikts essentially
Whﬁét?li n the.surface is selected fromthe group
coRPESteRYOhf pol ystyrene, pol yet hyl ene,

pol y Ry OPYle8iies 2 RREXE LI £BBle witd £phLhHAL i

pol yt%at rafel_ﬂgggr%et hyl ene, poleyllact e an%‘gaeﬁs Su ogg%t.lonz%f

5. The pr otleegensbngimngigrouphen siidisurfeee;samdf ace i s

pol ystyrene. .6. . The 0Ccess claiml erein ste

(71 ) 302" ERFsilng HPa BFRE abtherr e lovs Sttt ;.
The procegfaRkorit adidod alehed Kid) or A&leRYABBRNrESRIT®B brdssnce
an NH3 plasma treatment. 25 8. The process of claim 7
wher ei n t 1 appEbodimidecand papactive injenmedéate etier stabjlizing

pl acing t r article into the plasma chanber
evacuatinggpﬁgh%ﬁgnber to a 20 nmlorr base pressure,
estoadbitaia hicogted s&Tacemlor r NH3 at nosphere, foll owed by

a 25 sec pla treatnment. 9. The process of claim1l
wher ei ng’[ he igaﬁ@ﬁ?$ Flgtm drwharein dhegeagtivg ntermeglialp ester

0. ettt cotBoud'® sBEAEEASAhe Bl ThliMieI g L he

concentrati ol _of HA 1s at [ eas Yow v. 49 WO
20y ogspe6niRGEE, USE 06 $4Redcthimide. anflhydmxybawstrizkolohydrate.

claimil,wherejn the ratjo of carbodijmnm de and ester .
stabil i % ng @h%%’ﬁ??&o? 8f-a ?r"@B’é’EFm&ﬁ]Pfin}”@“a%teH %fg?é,lowng the
angbalsdsurfhde toAlrpr ocess of coating a plasma-treated
surface of an article, which surface conprises

ni t r ogef- conThe Prioaess f elaize 1 whicrdin ik surfageiseeleeted from the

deg | f r._AA I.d process conprisi.ng:
ovpoef il Relb e o R bR PR RE e
HAterophtintats potitetehubrbattiykie] polylcidIRaeeRdo®, a
carbodi i m de_and a reactive internediate stabilizing
conpound, tolBHPREess ST elgim dvhergin thessurface is polystyrene.

6. The process of claim 1 wherein step (ii) is carried out within 60

minutes of step (i).

7. The process of claim 1 wherein the plasma treatment is an NH;
plasma treatment.
8. The process of claim 7 wherein the plasma treatment is carried out

by placing the polymer article into the plasma chamber, evacuating the chamber to
a 20 mTorr base pressure, establishing a 375 mTorr NH; atmosphere, followed by
a 25 sec plasma treatment.

9. The process of claim 1 wherein the concentration of HA is at least

about 0.05% w/v.

10.  The process of claim 9 wherein the concentration of HA is at least
about 0.5% w/v.
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13. A process of coating a plasma-treated surface of
an article, which 10 surface conprises

WO RamogeRee cont ai ni ng groups, with HA or AA or BCT/US2003/030479
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derivative of HA or AA said process consisting
essent i aI ly of: exposi n? t he ﬁ)l asma-treated surface to
a sol uti én ofTheirocass of claim lgwhereinitheatioof icarbodigmide and ester

Pr &85 lonfhof i POOFEA@ g@{e% SULRPELygsl NLer nedi at e

sta npound ain'a surface. 15

14. The mr OCGASlSroOéss of edating 2 pisgfactredtddRr a6t dn\iRticle, which
i nternmedi ate ester stabil.izing con ound | s sel ect ed

f r SYRIOREOFIPEST HEAETIOnkNIBE SIQUPRHYH deh AT Afderavative of
hy gy %y &l Ea& fd‘cb&'égh@ siagd

hydroxybenzot I azol e. 15. The process of claim
12 conpekpasing thé plaﬁma—tﬂasﬂed strggredd aadlutivn ofHANAA eonaided
surf ac

f cl 12 wh
¢ b i B bretiotta g Ridamd s e oreaed sig tgbilizing

pokydpyiRN e otitsih ¥Rbhtel 8eacepol ypr opyl ene, pol yet hyl ene
t er epht hal at e, pol yt etraf | uor oet hyl ene, polylactide

and cel 134 osé progess wﬁ@oapng e@asnufiraatedi surface oftarazticle twisich

on P28 bR Rt Euebing (MRl RREAR F b oRpdbrvarive of

pl M”arAAe@dlejdro%b!s”sfoaﬁﬁstmk%sséﬁﬁﬁl ppcess of claim 12
wherein the article is PrinmariaTMtreated. 20. The

pr ocess CErostedheplasmagirented surface tpp aglnﬂom p B AmArdt o1 seid

ca nt

o1 Dot efiyp Sihe prosBh A A altOB RO BAGIE il g Wtpticing
bas@npwle‘sistﬂrcmtam atcakted sinfieg. a 375 niTorr NH3

at m)sph a 25 sec plasma treatnent.

O follo .
21. The fmr ocgggp{?Fe%IO Pﬁ%@% W"éﬁ’?hetrﬁ@t’é’éh@équ&tﬁ’ evier

of stiilizmobrip8asd is sBRQHd 18 4/ 031266
PCT/ US2003/ 3450479ls %35, Themg@o?ggcoggﬂ?@&%gl wher ei n

t hBydrexgsaeeinimide hydfoxppulfosuciniimgdesand lazummyb&zﬁ%az/blohydrate

20. The rocess. of c wher ei.n he rati o of

car bodi i ?ﬂ d e%ﬁ%ﬁ{ﬁ’cesg §? 8@%5%%@?’2‘?1% ggn%ep( ¢ 3llgwing the
r epeadd supfate t t least | and 0.5. 5 21 A surface

t hat |sforms y the process of claiml1l. 22. A

surf acel®hat h%plfosewéd@yntlﬁevl}@rm&wudhca:usaclngedﬁom the

ol e VAR SRR sl e

terephthalate, polytetraﬂuoroethylene, polylactide and cellulose. ’

17. The process of claim 16 wherein the surface is polystyrene.

18.  The process of claim 12 wherein the plasma treated surface is an
NH; plasma treated surface.

19.  The process of claim 12 wherein the article is Primaria™ treated.

20.  The process of claim 12 wherein fhe plasma treatment is carried
out by placing the polymer article into the plasma chamber, evacuating the
chamber to a 20 mTorr base pressure, establishing a 375 mTorr NH; atmosphere,

followed by a 25 sec plasma treatment.

21.  The process of claim 12 wherein the concentration of HA is at least
about 0.05% w/v.
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25. The article of claim?24 that is selected fromthe
group consisting of 10 a petri dish, biological

weusrebottl e or flask, a tissue slide, a nmuPCT/RI003/030479
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plate, a foam a fiber nesh, a scaffold. 26. The
article of claim?25 that is a tissue slide having a
pI ural i 8% of Theuatacess of plain 24 pyhezeie thieoneentigiion REHA is at least
(r;hg ﬁsra/fygéalml that is resistant to 15 organic
vents A net hod for producing a cell-adhesion

r esi sti 26 ( CAR pootdsdf chirade Vﬂiﬁ'élﬂﬂ& ratio WhieabodiBnide- and
coval ent I]é@tl)onded at. least a first |igand hinding

poFSfFeR g eompaungdriadia Fepeat wyids gt leagt and Ot i ng a
| f 20
Pocor anate whirithd Bat ol mEBLIRUA R, 20, o

deri vat R%e t & wrfact thabin fmriad&yrthaptoicms ofghabupi2.and (c)
exposin sal X, rivative to a first
| i gand- “®i ndi gmb‘g?é?)véﬁ%h&é %@rq,fl %1%73 t bonds are
formed betweepe ap’el%mamcmquuﬁ%oﬁi‘pn%@g Hpdphypept i de

and said am ne-reactive grou resulting 1n the _
coval eng5. bon@hﬁ gitighe Qf&i&ﬂmp%lt Pdpedlepsed Gomitke AU causising of

it PR AL LA R Rt B it Rt prae o

pofgamptﬁtﬁemeam a&Qaff&The met hod of claim 28, wherein

(i) said oxi d|2|ng stegql perfornmed by providing
an oxi d®i ngThegdigle afic mg%ﬁb?td’é a§ssusslide having yphyalisy of

8%?% on said HA, AA or derivative, and 51 WO

20 31266 PCT/ US2003/030479 (ii) step (c)

addi ti oRal | y Acannfacé Bemepbptedirogsaof daiucl rgt dgesittatitco

sal d lF)éID t| de and said surface that effects
V&WSnation that results in said coval ent

bond f ogg(at ' %%&ﬁ&@ﬁﬁ%r&cﬁicﬁlgadﬂeﬂgacﬁéﬁ&ﬂ)ﬁsmﬂ% E‘@%ﬂé%ohd

pol g/peptl de and said reactive al e groups
ThB lSWtf@bedO “&mcdu isco@lentlydroaded atslwspa (i3} ligatdi inding| | y

n‘&rl sg ner Heftore fﬁtep (c) or
Sipgt BrEmi ¢ the step of converting
car boxytae}t e emmg% pRlynSetisth i wi\HAN, AJElor VBl dtReti®

reactive esters Dby exposure to
accordance w1th claim 1;

(b) oxidizing said HA, AA or derivative to create an amine-reactive
group; and
(©) exposing said oxidized HA, AA or derivative to a first ligand-
binding polypeptide wherein covalent bonds are formed between
amino groups of said polypeptide and said amine-reactive group,
resulting in the covalent bonding of said polypeptide to the HA,
AA or derivative,
thereby producing said CAR surface to which is covalently bonded first ligand-
binding polypeptide.
29, The method of claim 28, wherein
@) said oxidizing step (b) is performed by providing an oxidizing
agent that generates reactive aldehyde groups on said HA, AA or

derivative, and
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a carbodiimde and a reactive internedi ate ester
stabilizing conpound 31. The nethod of claim 30

wokedmes1es he reactive internedi ate ester 10 PCT/US2003/030479
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stabilizing conpound is selected fromthe group

consisting of N dr oxysucci ni nm de,
hydr oxyé’éﬂgf ostep &q)m%ﬁ{t]@@gl gpmprises providing a reducing agent to said

hydr oxybenz 0@61@@;9 | R sBH SurtR: tlel%ré?fggﬁstr%gﬁétlg% %I@acjfl{;?ll’l ’bhat

28, further rnsing, after st
sai d coval e nretsyltbmmaﬂblcdva}eat bdﬂdgfanniatininﬁxdz’twu@n said amino groups

pol ypepti de it second I| pol ypepti de
Phat "o a I ghiid pahPERRs and s feactive HgaircHieng

pol ypepgpde yndefetitRAHcldians, Ml@itemr @t% I(15) ddQit aﬁﬁll comprises,
noncoval ent bindi ng of said second ypept| e to I|)ols

; i eiherpefoypetop (Qer Com@npmeqmwbcremthcﬂla |swpz>9ponvertmg
oSO ERERRS D i it oha B SRk d e FRGHR by dhposure o

polypptiitiie aaa aweddiva iteeathtd éganrehbiliAed Ainpound
pol ypeptl de that is a |ligand for said first I|gand

bi ndi ng3pol yp Eﬁmeg@dmf&&lm@@ﬁﬂhqf@l@ﬁ@ tepettverintsrmediatp ester
th tide t

s asgpRREEie PR il 8 SoRSRRGRPIMRSP TS0 1°
f u @hgdlmxyxnrmpnmﬂe Sg/dr(m‘ytlﬁfos&ltbcﬁmtr(ldé znc%@dgdbybetmﬁ@&bldhgdrate.
sai d coyal en nded. fi.rs and bi ndin
pol ypepg’i‘gde tr\hi}%m?q%?%é%é’lﬁ#& ' 8‘5&@ ‘Eﬂ%?%‘@g BEesSSahC)-de
that is@ | Gétﬁgctfn%rsaﬁl%o%leﬁ’dl}‘ §<§nd|eﬂ Qi?ﬁ%tgglzuf‘nﬁil{nﬁglg polypeptide

pol ypepti'de under conditions resul
noncoval ent biithdi segors¥ ligaad bnsimgmdmnphg}p éhatiigle ligmdsfat shid
first polype

d of |
wher ei n said ?Esﬁ ?lggrt‘:deblpgmg QPQQF%tg‘Fef‘PgFﬁ ?O‘WQ 1081!? Eﬁfﬁresult in the

consi sting ohoRRNXehtifdifg oP&i¥ SdcoMl Eﬂ?pepude to said first
pol ypr opyl ene, pol yethyl ene terepht at

pol yt et raf | uB?ldE@m ideene, polyl actide and cell uI ose. 52

V0 20044931266 ECHAIRAIMOBONERer B, TRLIGG, O

claim2 whérein sai d oXidirzing age

peri oda(d. 380nt§d1mgmeidrmdaleﬁt1y:1bcmdea #i8st lighet &hamg@iogq)epude
first |igand-Dbindi ng p aEeptl de is a) an _ant1 bo

(b) a recept 3t th a(ses:o gnlynen 1g¢ gt igya Bgand for said

73 i g P

mat ri x prot ehencovalegf)bindisy nf sebd sevopd poliypeptidd9o saidh dirst

met hod of clai,m 38. wherein said first |igand-binding
polypeptide.

34.  The method of claim 30, further comprising, after step (c),

(d)  contacting said covalently bonded first ligand binding polypeptide
with a second ligand binding polypeptide that is a ligand for said
first ligand binding polypeptide under conditions that result in the
noncovalent binding of said second polypeptide to said first
polypeptide.

35. The method of claim 28, wherein said surface is selected from the

group consisting of polystyrene, polyethylene, polypropylene, polyethylene
terephthalate, polytetrafluoroethylene, polylactide and cellulose.

52



pol ypepti de is an i mmunogl obul i n-bi ndi ng protein
sel ected fromthe group consisting of a native or

wo e@aobize@nt st aphyl ococcal protein A a nati VRCDUS2008030479
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reconbi nant staphyl ococcal protein G and reconbi nant
protein A/G 40. The nethod of claim 38 wherein said )
first |B§andlhemesthey ofsdaig 0 wherein spi¢ ayidigingagentfeiep (b) is
omd gn- bi ndi ng fragment thereof, (b) an

[ nogl obul i n binding protein, or (c) avidin or

st r ept aBBdi n.Thé methidueofivddiindl8, ehewimdaid 824t lipardebindiagi d

second |1 gand-bi ndj. 1 ol ypeptjde is (a) .an_. . ..
anﬂ’f’g@a@ 18 gaﬂtapé‘gﬂ{’] _yna%) %de%/el%?gnd?hﬁn %%&‘E%ﬁl?b”(hé‘)buaimg

I eGEREAI (d) abitlin 6 du@Ffabidin, (Ha Bethe gﬂ? addh %&ﬁé&{b TROEEGHS §r ()
or (e) an extracellular matrix protein or fn) a

sy pnestraceliplepmiatiex prain Jing) asyiibeticgfeptiiai m 32 wher ei n

8 oyt 80 GibgRr o R RERl S jgana Bl )
saipdlypestiveds b mdn@%w&jm;goiﬁ&h% PRASIh @6lebied BOnPRE sRRLY

or antigen- binding fragment thereof. 43. The nethod
of censistingdf agabyeerTecembisantgtaphylegodcalprattithAnalatiye or

20 Bk e SR oo 60
bi ot i nylkét ed Taeniddiosdyof clddh. 38 Migeratshiddiref ligand-bafdigd ai m

28 erein.said first. |igand-bindin ol ypeptide 1s a
anP\f’WY%&{éﬁ%@epaﬂfébodé{rﬂr%%w:bm@ng%rw%ﬁe%ﬁ@rgo%(b)@lai m

40 iphah8s1 | i i g%y‘(g L ndi ypeptide is a
anti - 48brrt§ﬁiolgln{1)1?g?}ogﬁ? i od&)\h@g oggt.ref%\é&%ét hod of
cl ai m 38]. whdheinetlsal of céaitr3@oelhdreih anidrsatanddigand-binding

ol ypeptide s selected fromthe, groqup consi stjng of
P PG ) A Anfiad s b ten P ecifls MeRmERBeRth a7 recoptor
Vi {§)arne&in, (d) a&ieﬂsaﬁh'ébioﬂ RBREElE Br ()8 eREAH uRY Malix HBRE or

sial oprotein, cartilage matrix proteirn, fibrinogen,
fi 6D agynthetinpepiidea nucin, entactin, 53 WO 2004/ 031266

PCT/ US2Q93/ 0344 ) iho2Sd c%%ﬁ%@‘@gqr% asm nogen,

restrictin, serglycin, Bnectin, versican,

von W (d)ebr aaid firatdigarid-bndbadotfieptidis pROBIRYA, Hrot@Rs dor
selectin. 47. The_ nethod of claim4l, wherein said

ext racel | ul aFecRBInaRt pioksiy AdBrande is sel ected fromthe
group cgnsi stiig ; [ 1; 1.E) Lbronectin
and thr gﬂbos pc}ng?ér%g?lg%?é i lélg%glg{p P%?’B%Fﬁaegf Fﬁ?ﬁt{bg)rq St f“ﬁt,lgen
aggr ecan, agbindjng fioxgneens theteofr ot ei n, cartilage matrix

prot el ny; F1 bigd DO8Na drchimbn wherem' M @ muein,

(a) said first ligand-binding polypeptide is avidin or streptavidin; and

(b) said second ligand binding polypeptide is a biotinylated antibody.

44.  The method of any of claim 28 wherein said first ligand-binding
polypeptide is a anti-CD34 monoclonal antibody.

45.  The method of claim 40 wherein said first ligand-binding
polypeptide is a anti-CD34 monoclonal antibody.

46. The method of claim 38, wherein said extracellular matrix
polypeptide is selected from the group consisting of collagen, laminin, fibronectin
and thrombospondin 1, vitronectin, elastin, tenascin, aggrecan, agrin, bone

sialoprotein, cartilage matrix protein, fibrinogen, fibrin, fibulin, a mucin, entactin,
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entactin, osteopontin, plasm nogen, restrictin,
sergl ycin, SPARC/ osteonectin, versican, von

wadoebrend Factor, a cadherin, a connexin, aneCEUS2003/030479
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selectin. 48. An article useful for binding a target

cell or target nolecule, which 10 target cell, or

roisteonpRiiIT AHpTiBegEeTa TestiichRY Serglwﬁeﬁl’%%a@S@Ptl?r%lrlevefswan von

c ) h a | ayer

Cg\ﬁg@é‘@%ﬂa@iﬁ%@, %%1"5@5"2‘% eri \i;a?llaégglo XLA or AA; (b)

coval enﬂ y bDindadhtd ofelaith HAwhakisaidlextraceliularemataix

flrst and bi ndi ng_pol petldetht .S capabl e of
m@h %wsssleateagrfﬁr& he g nsisHig ofp COHRZe, (Ml of

ﬁt?rgtléb%n"gﬂﬁ rtlﬁjoﬂlg%ﬁo?tbgd f $lirdrloOBNArRiiA) c{eﬁa@mao bypethi 8&in,

a) an anti body, & receptor, (C)

| nvonesiladyateim cimtﬂuge n@mppmean,rﬁbr(mgeraﬁbdnnﬁbﬂm a mucin,

t t di
o eos Pt e RaEat Fesgtivn s B SRR G spnectin
pOJzéfﬁ@zﬁi 88 WillEbrafd Fact&y Rtheielis, Hednegia, alﬁpa seldt€in.

article of claim49 wherein said first and- bi ndi ng
20 pol y#pt i 48 articlewsefhientiodios artargetmeﬂ@r gqb menlequie, Which

- e AL Eleb R PR Rs 2R R rteBRbg SR
r econbi @ant s CAFrdCO ceadd withheayer Comprising HAO A, paat
protein AG 51 The article of claim48, further
conpri si ng, S30mEve of HAij Adsoval ent | y bonded first
| Fgand {%ggﬁ'yggat&gkgBSﬁ&éd%Eala%AcAA%ram old 830 Hgand-

bi ndi ng conprises a targ

l'i gand for shmdmfgmolypepm@ahai ibcapiblegpf bpuiuyg)@maldierge'ah@hnd.
i) i f . bi A l.j . of

(Ialr Yot 41T °Bhe asiesc i actieit S Sse veE T Biolinel e o
ﬁl%%ld@ﬁ?{a?h@aﬁ?do@yﬁ(@?@%eﬁﬂoﬂ B i lobuhn binding

ypeptide is (a) i body or antlgen- i ndi ng

f rplg)immt(d) inadiacf strépsyviding(e) arkmtmo@) abell adhebion mqig:ule (f) an

PR Bm S SR O pobipas BEle) b Gattice.

mol ecul g, (f)rh@ame}etdf@raemlmlvaﬁerantsmumaqighnai@nmﬁng
pol ypeptide or (f) a_synthetic peptide. 53. The

ar pPlypeptige i aminpmugoaiphaliaibindiag protsie sylegted from the group
[i _ o) [
A e e R RS S e S
pr edcembinbhGtagytbcpbial pritein € and cecbibaradt frotedh Agiﬁ

I
po ypept I de IT e artlcﬁe ofJ c a?r%y480{"urt%e; cogrgpnsmg, bound to said

covalently bonded first ligand binding polypeptide,
(c) a second ligand binding polypeptide that:
@) comprises a target ligand for said first ligand binding
polypeptide, and
(i)  is capable of binding to a target ligand of a target cell or
target molecule.
52.  The article of claim 51 wherein said second ligand-binding
polypeptide is (a) an antibody or antigen-binding fragment thereof, (b) and

immunoglobulin-binding protein (c) a receptor, (d) a lectin, (e) a cell adhesion
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10

15

20

25

bi ndi ng fragment thereof. 54. The article of claim 52
wherein (a) said first |igand-binding polypeptide is
and 10 (b) said secopdr/Usmanaso479
bi ndi ng pol ypeptide is a biotinylat Sdf _antitbody. 55.
The article of claim48 wherein sai irs )

| i JAoHeEs ﬁﬁiaﬁg?x%qeyﬂ Pl pptide RbPIEPRIR ont) p Byttpetic
speeptidec for CD34 or an antigen-binding fragnent or
derivative thereof. 56. The article of claimb51 _
wher ei n 53ai d Theadivde of gaindSowheteing 15 pol ypeptide is a

ragrent® or G TIHE RGPS Sk placerel Bitcin A,

cl ai m 49 whegieptosadcd] R¥tciAGEH Me%mﬂﬁ%ﬁtg?fotein A/G; an
pol ypeptide is selected fromthe group consisting of a

col | agefb) | aﬁﬁlﬁismondfligbmbhi@dmigmompmdwisanasqﬂ;ndgiog Sﬂt,igen-
vitronectin, j tepascin, aggrecan, agrin,

bone si al oprgﬁléﬁl‘r?‘%ﬂ%gﬂ?n? geé’fhat rix protein,
fibrinogén, flhbuititle (ﬁﬂdl)aﬁﬂﬂwﬁer_ﬁim::! n, ent Iact! n,
osteopontin, plasmnogen, restrictin, serglycin,
SPART 0 Peonseilitpst igged-binding polnepiidd isepidimer feptavidin;and

codne | 1, SHUBSIL I B0 DR LSRR ERgSEs TS TR ooy
rous <o gt s e omsmyoinin

PPy B A8 moBEr R L1t Fert leffhorct e binding
S5 fragment or derivative thereof,

56.  The article of claim 51 wherein said second ligand-binding
polypeptide is a anti-CD34 monoclonal antibody or an antigen binding fragment
or derivative thereof.

57.  The article of claim 49 wherein said extracellular matrix
polypeptide is selected from the group consisting of a collagen, laminin,
fibronectin and thrombospondin 1, vitronectin, elastin, tenascin , aggrecan, agrin,

bone sialoprotein, cartilage matrix protein, fibrinogen, fibrin, fibulin, 2 mucin,
entactin, osteopontin , plasminogen, restrictin, serglycin, SPARC/osteonectin,
versican, von Willebrand Factor, a cadherin, a connexin, and a selectin.

58.  The method of claim 48 wherein said surface is selected from the
group consisting of polystyrene, polyethylene, polypropylene, polyethylene
terephthalate, polytetrafluoroethylene, polylactide and cellulose.
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