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~ INVENTION Field of the Invention [0001] The invention

Wol A84m31269 @ coated surface that resists Ce'ﬂcrﬁ% §/b:§3!i‘79

5 conprising hyaluronic or alginic acid direct ound
to a plasma-treated polyner surface, and a process

for produci (GELICADHESIONRESISTING SURFACES
provi des conpositions, articles, objects, devices and
met hods conpri siBACKGROUNBON T H&mwgﬁsi st ant
(CA held RS Fuviik gce to which is bound a |igand
bi n such as an antibody that binds

- sel g@ijvelTye memzode@ateséd atcppied wikfacsthit reists cbl) adlegsion ul e.

Sour AR DA i P8 et SRS Bl By

t he saficepdnd hipswes f(m;drdidmcmg thertoeted airiaag. Hrednvention provides

consi der bl e res ear.ch S. bee r out |
s o PEO RS T e il e s S et & 8
?m )édhdmohlr&ﬁswat (CCIARd )ltcbﬁed Sbfabeo witkchaik bemdarigas iﬁnﬂibﬁg as,
or i ca ere it i irable, to
o NP el R ot Eiios LG et o Fenbrd rpEt b of
10sur fpafi@slet hat m ght ot herw se be subject to fouling
by the attachment of m croorgani SITB. al uronic acid
(or hyal uronan), BMGSGROINBINKORMALIN, the subj ect

of el | wsaésirsaﬁﬁ%a B it roli BT hanaiish {9451 BRSYE in

shown to produce surfaces wth the desired resistant

20 pheopentiiws cyltiae Herdis) Fidsemiderblersprarcbbes e BatEgd out

t haty, igPadtd &%&o?_&ﬁﬁ@ﬁﬁﬁoes | $hest Ex%séﬂﬂrﬂ%'t ¥nt§ G EuBure,
surface W|th an er of usual qué proves

15| ns (bt inefhenereasgych sepfot sxampico ol Viess, whete uulﬁs@émbéﬂsto
BotBi Uil RSi ek bl By £ mgp.éc& hat A BEwse be

abl'e coat ng, It ener en nec sary
at t aulluedtlm foulirg byshe mmmn pbug:rposgaabm@ Blyslmionizlacid (or

_ 3?2 %.b’%gfg S h%?g}%ﬁe &J"'dé\shf’fl ni }:hl\gg ! gﬂ %f%x%?ﬁvésﬁ%a%ﬁ i ths
cov atgard, byd o beenestiowmi prmdmbsdrfazamndrﬂlmdqgnbwslymﬂn e

US' ngope 0 %ﬁ%{}%&? iﬁ%g%%\%e%%ﬁ]l)% blg l&lgat (b%n%% Emgever

c ov ahat sitiply dommigefbuyfactefmﬂa dn HA layei mmmuy@lrdw@s@sﬁﬁbmﬂitﬁas

Cur T8 e Sl A B o B s e G, B S

consicldercableardbRvesinER hwgenéralmsemaﬁ tebdapytb attdcB o a
Mason et al agfenﬁte g’l s,.21 (2000) 31 36 discl osed
i roBce S ey, st cpopHrYners treated with ammonia

25p| agewes; PIUOS.IPe. INg. §,120958 1P Rokra @lsbREes that HA and alginic acid
' (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

30  considerable investment of time and effort. :
[0004]1 = Mason et al., Biomaterials 21 (2000) 31-36 disclosed immobiliiation 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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negatlve depletlon an Ive se
mur Pelkes dng., New York, 1998, pp. 61-85; Okarma T ef al., Prog Clin Biol Res,

1992, 377:487-504; A.E. Berson et al., Biotechniques, 1996 20:1098-103).
Devices (PS tissue culture flasks) prepared according to Okrongly or Clark were
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 inumobilized lectins with specificity for certain

saccharides expressed differentially on cells. These methods were used in single
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anti bodi es were bound noncovalently to nouse anti-rat
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polyethyleneimine or the use of chemical coupling agents.

{0012} Examples of such surfaces are ammonia plasma-{reated polymers and

Primaria™-freated polystyrene surfaces. Polymeric substrates suitable for use in
- the invention include polystyrene, polypropylene, polyethylene terephthalate,

polylactide, cellulose and the like.
{0013]  In yet another emqulment, the present invention provides a surface that

resists cell adhesion. The surface may comprise of a layer of hyaluronic acid that is
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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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exposing the plasma-treated surface to_ a solution of
HA, AA or said derivative in the presence of a

C a[dowiﬂ] i Aritgta asRBPreideS Apiobde of waﬁ:sormﬂasataaresm birfaca dirug
nmpound, to obtain_ a coated surface. qg&7c A
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Pl @giBHde EHAESH A sHid pRCcAE c@fdisting essentially of: exposing the plasma-
treated surface to a solution of HA, AA or said derivative in the presence of a
carbodiimide and a reactive intermediate stabilizing compound, to obtain a coated

surface.




gr oups, vvlth HA or AA or a derivative of HA or AA
sai d process consisting essentially of. exposing the
pl asma- treated surface to a solution of HA AA or
said derivative in the presence of a carbodiimnmde and
a reactive internmedi ate stabili zi ng conpound, to
obtain a coated 30 surface. 5 ro" 29 March 2007
[0018] The fourth aspect provides a nethod for

produci ng a cell-adhesion resistive (CAR) solid phase
surface to which is covalently bonded at |east a first
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(i) the oxidizing step (b) may be performed by providing an oxidizing
ageui, preferably periodate, that generates lreactive aldehyde groups on
the HA, AA or derivative, and )

(f) step (c)-additionally comprises providing a reducing agent fo 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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adiiemd] onPrefsired fitstligand-baingpolypentidessdre (H) an amtitody,xb) a

Crei et 8 ek BoRUBIH B ) it SR R

i slepjmo(féa nellﬂe,dheqwmdbwl@r (Hran nemamﬂara:mmpmt@i or (B) 45,

Bl o2 S AR oA e

a @bt;monsxpmgfcé’ lamnﬁivemi‘w@dmhhﬁlit stapylodobeal f)tdtéﬁ A, a native or

sfiap'i]%w% c\éloprg am&5 rec ac\)/rlnlgiulzgnt ?agotem %\?Gw%{ag shecond

hgand-bmdmg polypeptide may be (2) an antibody or antigen-binding fragment
thereof, (b) a receptor, (c) a lectin, (d) a cell adhesion molecule or (e) an

* extracellular matrix protein or (f) a synthetic peptide. ,

. 10025]  In one embodiment, (a) the first ligand-binding polypeptide is protein A,

_ profein G, or recombinant protein A/G; and (b) the second ligand binding

‘—_pqupeptide is an antibody or antigen-binding fragment thereof, In another
- preferred embodiment, (a) the first ligand-binding polypeptide is avidin or

6 .




...... StfeptaVIdln,and(b) the Second | | gand bl ndl n@g March 2007 e

. polypeptide is a biotinylated anti body. [00261 The
f oregoi ng net hods are advant ageously used to
i mobilize a desired LBP which acts as a capture
agent. A preferred LBP is an anti body of desired
specificity that binds, for exanple, to cells that are
bei ng i sol ated, enriched or depleted. One.articleive
is to use this immbilized anti body to positively
select cells which express on their surface an
epitope or antigen for which the anti body 6a 29 March

2007 WO, 2004/ 266 PCT/ US2003/ 030479 is specific.
Con¥HEpEaxIdm; afl‘ih&s él%a‘iorlgg&%{g@m%oa@eme&a afatated
sel ggvoey) as well. A preferred antibody for

i mobi lization and use in accordance with this

i nv Bl onThe Lregaing mefiads ap pvantupousipgasdin irmebilize a desiz
eXp1.BP $AfkhRsGak bapube agehe ROb&Fdred iﬁa@%ﬁ%ﬂ:@{;ﬁ?ﬂ@éﬁ%@ r

cells that, when isolated, have man uses.
5 [ agsifieity Bpifindsnfor example, torrelihibal ae beieg isvlated etmithed pr
ant j ' FartbRESe 1 ' . i .

prou Tt Qi i o 1Be s SRR IR Sl
AA- ¢alle sihioh eppriessrostheir surfadean epitapedr aiipan fig edhichdhe antibody

i mobi | i-ze (noncoval ently) anti- CD34 mAbs. |n anot her
enbodi ment, avidin or streptavidin is bonded to the HA
or- AA surface and used to i mmobilize (noncoval ently)

bi oti nyl ated anti-CD34 10 anti bodies. |In another

enbodi nent, the anti-CD34 antibody is directly coupl ed
(covalently) to an HA- or AA-treated polyneric surface
as described herein. This may result in a capture
surface that is coated with a desired anti body but at
the sane tine resists nonspecific binding of cells
that do not express CD34. 100281 A capture surface
with specific patterns of .capture agent, preferably

15 anti body, can be created wherein regions of bound
anti body are separated by regions that |ack anti body
but that display the cell adhesion resisting
substance. Such a patterning nay permt devel opnent
of specialized antibody capture arrays. [00291 Also
provided is an article made by any of the above

net hods that conprises a CAR material bonded to a
solid surface, and, in contact, preferably 20 bonded
to, the CAR material is a first LBP or a first LBP

bi ndi ng a second LBP [00301 These and ot her

enbodi nents of the invention are described in further
detail and specific exanples set forth bel ow. BRIEF
DESCRI PTI ON OF THE DRAW NGS [ 00311 Figure 1 shows the
O Cand NNCratios for each plasm treatnent

6a’
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~25-condition (A-E) described in Exanple 5. [00§3#arch2007 o

Figure 2 shows MC3T3 cells fixed and stained
hemat oxylin in plasma-treated and HA coated di shes as

wBSsslsPgg 1 n Exanpl e 7. Shading indicates g %%%003,039479

presence of cells. The three plasma control
(top row) are stained [bright purple], indicating the
priespavifis. Jonveresdy, theseagpofces Nan ke used nfcmgemge Slectionasdvélh

B R

s us feit-€934 sint¢ the %I‘l imagtet Boiipeessed bs edriythechatopoietihsert wod
pl as tre d, and ted di hesf r .condition E,
DR PR Gt ik, WA bR GE Rr w3519 6% 031 266

'PCIWZUJSZ Cmﬁﬁ@ﬁﬁﬂdmmmbodlewsanbmmmaw lastitodizt brgBPY, ﬂihl s

P SRR & PR SPAGF PG Sur B R R A 4 o

Wha AeteateQ @3Befit §1tfa€8 add then fsed @&ﬁﬁﬁéﬁg@z&(ﬁ@fc&%ﬂ?} Anin .
I MMODI

o ST Buo el Ao B in G Tondady Bt

" | @VEX Surfacd aﬁuusha touﬁmwﬂﬁza @oﬁéﬂvﬁﬁhﬂi}%&nﬂd{eﬁ ABLCD34
[0034] Fi %gnqﬂpﬁéls a_schematic illustrat]on

cgbedigent,the gpi-gDp4 antibady isgiredlyconried
"D(%Ja}’énﬂ% 18 aft AR - Ma&&téd%aml@ 'su!l:!t‘a%@ afddsBlDel ﬁeﬁeﬁe Frhfs

sin ~or both a primary (1) P and a secondary

( 21)ﬂaﬂLBEult inn chptine sefve thatie neated with a dealy@ranblﬁodEAﬂ at the same

'T%ﬁé delis| 'n§n m&gggf c%% s 8 Rnoféx ‘P&E gay be

bonded direc surface ed to an
| rif@Bime ch amlrla a;réace Wik erecifiepotiging ¢f c@pnwgaa grefcmh!m: h

| SR Lt AOnAY Ll BB L Aol 1935L oF

|'uorescence neasurene n? ody
b| mﬁpmhattlmz:l@nmﬁmést thét disbhyﬁhnmﬂtadhnmousw@ngmﬂi&tﬁme

fl ter

t P St i o TSR BF 536084 Bfivod dldard

f qnozplnwumsda prbviﬂgd 1 adl Grtiokmhade byﬂ%y of'libeatswé i‘nathe&s thar e
of . anti -

| uat ed di
S 2 ¢k gtess Tondolb d st Bitse pdspaontas, praissably

( Fiogldedad, MEESARGAuérEH o AMITIBIGRA. ﬁrﬁmﬁmﬁﬁd&g 4 §dcbnd 1BP
was rmdlfled with avidin (and tested with

bi [9f301ny | Thegsrnd qiher @Mﬂ%ﬂ& of theripyestiamary devoribedipifihiyr of

t r&tamgdgﬁ%cﬁ@gg gﬁ%ﬁhwgwneasured fluorinetrically"

using a f uorescent ant| body (anti -Ig) to which 20
was coupl ed BRIENDESCREPHOM OF HHE DRAVWINGSS(r) (see

ﬁ%{?@@%@‘%%@ﬁ&%@%@ﬁ%@%ﬁ@m A

pmeﬁdahom@k-ﬁmmheém&aniple $fie present invention,
S Q&Sﬁ;f ! %‘1gure 2 shows MC3T3 cells fixed and stained with hematoxylin i in

- 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 Vfound
in the two plasma treated and HA coated dishes for condition E, possibly due to




~t-erm-nol-ogy-is enployed for the sake of-ctari t29 March 2007
However, the invention is not 25 intended to
limted to the specific term nol ogy so sel ected. It is
to be understood that each specific el enent includes
MO 2094481A¢ cal equi val ents, which operate i PCAGSPUBPIALTI
manner to acconplish a si m' | ar purpose. Each reference

' ted
cor Bthor R fhTd SERILANREE, A% o ShAGHEE 1 om by fBGD. -
[ 00 brigktt prupla mthem pey afiRe sweikcés vdtthesicswere bitelt i ng (or

; gf[lﬁ%:’ﬁlg nmt%gl;r Saﬁ%: Stgtlf \élezlr‘Eﬁaresentauon of t?lt CRR suhfce GHb QRRARY

1- efnitydbilized 8o a;ter@ldaymmaﬁﬁmmmyﬁ%, eiswingtihk diffbeenB“1a@rs”
March 2007 WO 2004/ 031266 PCT/ US2003/ 030479 MES:
3 2- [ KB BhBePRARTRCRBRESESI f oni ¢ aci d NHS:

N- higglaOX VIS P i i@cﬁ&natﬁqﬁﬁs&aﬁﬁﬂ@epresennng the steps in two d]fferent
N- hydroxysw fosuccinimde PEl: et tl%l enei m ne

PL LProggstey of mpqifyipga CAR: Surﬁaﬂe Seithen b jiagly P@Re

PTF‘I’:J%%E)%% ?‘ét I E’ ? ;Il—}o‘;‘(‘leltH %y%/ ene ?@g‘mle rlgglﬁ %j Blg!l)%llﬁﬁgjge
- pol papt Cd.@(matelﬁa@ mpmplﬁﬁedssﬂﬂtorMWhmbmee bonded directly

e

Subﬁh]bﬁiseilrettﬁzbdﬁﬂﬁtdﬁ&PStsmﬁc&fer to the conposition of

the articl.e or face ich is to be plas reat.e

5 WR oG Ehe ol i cRetetse e RERG S Db ipRdy bitding

| NVntifedes Bf tht inkentioa akiagls BMOAMromEits. QBMeﬂaﬁ‘idropIafé@ toated

coatings used in the. rd?g dlget to fag heate

bi n#ithEA ere Herierhiowcre 1t tgees 96f fior ippmobilizing 2
15¢ch aﬁﬁﬁﬁﬁhAb Wirhé mﬂﬁﬁ@rv@H ewaia@ted fcﬁhﬁkﬁzﬁ@lbi!n&ngﬁf hithEDh 5

or coupling agents or dg@?é@rl i nt er medi at e, bi_ndi ng

| ay&d Saﬁ%rﬁdr(FJ@yS)dmém #iSpGr ByefageFFie- P}swsmwh%ed
Coupidh § GQA.Rsa[@;ch@ rcmgemﬁa% Pho@BTel P84 lavidinQuRSteRE with and
Am ne oups on face

biotinylated anti-CD34 mAb Efficiency of coupling of the mAb to each surface

was measured fluorimetrically using a fluorescent 2° antibody (anti-Ig) to which

20 was coupled to the fluorescent dye Alexa 488® (see Examples). Representative
results are shown. _
DETAILED DESCRIPTION OF THE INVENTION

[0036] In describing preferred embodiments of the present invention, specific

terminology is employed for the sake of clarity. However, the invention is not
25  intended fo be limited fo the specific terminology so selected. It is to be.
understood that each speciﬁé element includes all technical equivalents, which
operate in a similar manner to accomplish a similar purpose. Each reference cited
* here is incorporated by reference as if each were md1v1dua11y incorporated by
reference,
30  [0037] Abbreviations;
CAR: cell adhesion resisting (or resistant or resistive).
. BSCA: Electron spectroscopy for chemical analysis
"EDC: 1-ethyl-3-(3-dimethylaminopropyl)-carbodiimide

8




[(0041] “HAi's -an ani-oni ¢ polysacchari-de conposedg@farch 2007~

repeating units of (i-1,4-

gl ucuronate-(3-1, 3-N-acetyl gl ucosam ne. A reactive

-CO2 group is present on every repeat unit of HA that

FEh 00368 | | zed to coval ently couple HA to HETAISRIWS030479

25 containing surface using the methods of the

i nv th r.opyl - carbodi i nli de
(Eotts: A TR P B RRAT  an“hct i ve-est or

(o ARIA: Nelowde@agpuctiningderedi ate. This internedi ate is

hi g subj e to hydrolysis, leading to

cl eg{}%&hgﬂﬁf %blfyﬁéoxg%& %meé%t er internediate,

for PEDgohsdibiyeadimeés, and regenerating the - COOH group.
%mbl li iz t.his unstabl e 30 reactive internediate

and RS LdYFRaction yiel d, sulfo-NHS or anot her

equiPPRdcBtopyB@ent i s added to the reaction. [00421 HA

t hat,_has been covalently innmobilized by the nethods of

t he PBTRABAEENS nyvent i on has been denpnstrated to

pr epgndolediyler@dhesi on, e.g. the attachment of 9 29

March 2007 = WD 2004/ 031266 PCT/ US2003/ 030479 nuri ne
cal VELi pelyeéilape derepbithalsisl ast cells (MC3T3 cel |'s).

mFurg)Ii}pE%qﬁstragmgmgﬂmg&ces prepared by the present

met hods were resistant to peel off after extended
ti mﬁ@PI Hgandchindingpolyiepti{s) HA i nmobi | i zed directly on

| t t d
23 SRy S5 O00k i B Bl
poI §0013] Ly 8 need herein, ﬁmrte]mL‘pblymbn’f@) “Imi}dmﬂcesubsmpécssnfended

T S B A AP o BB 4 B
150e| Iancmmebmbthe ﬁﬁesmfat:e awgordinp & the tnsemtsimvuﬁ be Eﬁmedpr esent

' th t

£ oo O PR N ol D SRR Moot o R 8RR

PE| bindingodithbyghi thw m@rd@Pﬁ@@Mﬂ@Mwa&tﬁr h@lﬂ)édh]sra][[?l Be
nvent or exa or

| e BTy Ot ot 26 Tint Sen 7 Vg intoiadis bindife Byers

gr onﬁcvorbfymtheeﬁlﬁaiﬂcm@cswajaﬁ@gs for further
1 Dbi ol 0|bcal ly relevant |

to Sﬁﬂ‘d@’]t bacterl aI cel | adheS| on, and surfacesfor
pr oxi m ty scintillation and fluorescence polarization
assBf4] AHAdsaeaioniepqlysaspbaride rompesed iof repedtisgpnitsipd lea‘he

tis t her eQ

& poliipubhid- o R EER N XA IRR00; &P, R
ant amyiregsat anit af HLA ot yzlbie ndlizeg to prvalep@picupRIIA Edlﬁlbﬁme
Theu asma technj aref mliar to those of
Skl F‘fna ﬁ‘g ﬁ?fw“ﬂgfg‘ &Hg%r Ol Gar bassi F. et

EthththjﬂEnﬁUﬁﬁopﬁ%ﬁnbo:ﬁlﬁﬂﬂ& ED@)I refotd vt eCh0- li®er¥ate 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
30 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




Surface Mdification and Plasma Pol yneri zati on,

Technom ¢ Publ i shi ng Conpany, Lancaster, 1996). In

the present invention, the plasna treatnent process

MR 20BH0333¢0 process that is capabl e of causiRg/US2003/030479
nitrogen to be incorporated onto the surface of the

o ¢ PR g B D St e Pl P gor i gurtaces
vel lpreparct @yreerabm fivtholy wérb pRRtaniBipael GSf aftbXexppbabiiads in

Sui talbl e plasma treatnents are ones usi ng reactive
gasé’gugﬁrch as nitr ogen, nitrogen oxide, nitrogen

di Oxdoat§ O ARHIRYNiIRed Hirdctlf ofBBsINAGEed RHRRENAthd MAvantage
m xture with air, argon or other inert gases and

5be Bheb ne miarmediate polymoidayen (e.g peb(ﬁthﬁﬂnmﬁmcbybﬁg’sm,gmﬁ
pBE S BRSO tRAAE S Qe 1@@%&”%189% L3h BE rectly

over the full treatnent t| or nm m ni ere

in pomebiizedanis the Bbsurface Wishquk ksimg 1tg aél-ac&emmmeauna nd

SRR AEELTE Yl i ST e,

pr esﬁuaix@ ﬁéﬂWaﬁb@olytmr layers,cb. gl DEI arpolylwing, @ spacengrowsst
ti en_1 .second an hour. r ef er ahl. betvveen
103 0" Tl e AR BB R BEE ot S PR ey

20|04r/aﬁ=:&ﬂa @E&eﬂ@éﬂ Wﬁ&féﬂ@%ﬁ%ﬂd ffbﬂ@éﬁﬂag Elllrﬁﬁl %ﬁbi mﬁﬁé_red

po ene C, re or xanpl, unpi ng
thet® Wﬁ]n@ﬁaﬁ%éw gvagt Higands ey Pepsgee%ﬁsﬁéﬁﬂﬁesx
est &l doﬁlmnﬁg SurPA6k tH PRV ént ew&m cAl ARSI LR sudids for
appl%) ng,. a 60_sec argon plasna treat rrent fol | oned by

scmyfleflonipnd fugupssense aelatization AT A descobedp sdore
15 Qk h ﬁf,taﬁ ldélb\@ bth@sa‘h{ef%@&ﬁ%ﬁlhﬁe &évllées By ﬁa%%%bﬁlgeé tﬂfl‘%@u of

in the art, and exanples arée set forth be
[ 00peeifirHigansd hindingoobypeptidss, preferably epiéhodies ot antibodychinding
creg BI?pegmhéth surface concentration of covalently
atta am ne groups. The surface can then be
read®&l wlbthusspaplamniednigoechre fandliarde fhoset of vidll e edf(see,

or gh%&&hngl o 5fleli 8l Gl 3Bl &rgac&eﬁ%%% 0 Fecifoloey”,

condensi g ‘agent suc tedus” 29
2010 dilpycCloblesigh, 6a19896dind M. Indgaki E’E@ma Sunfaoaf I@adnﬁcation and

50! YL 5 pork Al ARG Tk 8RR CIBLAE YateRRL 9038, 1

enhance reacti’on pronote
N- hibeposeyrt isvgotiinnthepbieny Nbilﬁ)mnt b;adess xx;ay@a h:ﬁsqaucssé tfhitis de

xybenzotri azql dr at

pr es%’%{ﬂg {?atuﬁ%ﬁﬁlﬁr PR Eﬁ’&% %}d OPﬁgﬁq Wa ?ﬁq%g}‘? ielg, o

i Nt sxscléolg hne?chm hmumd'hdﬂ&r mumgéﬁ-tdhtdlﬁﬁg aletee M}gludmg glé'BCt as
at t achnment to the a ont |n|n ur f ace is

25 pe | PR BRI SRR e BRSSP D BRI B R o

ex taﬁ'adtm)ﬂiltEB@ oﬁﬁdlsiﬁdg'l&acmhlﬁﬁdﬁ @udhgls Qﬁ@@eﬁj nitfo g bﬂng@ nitrogen
es ol ysacchari a_.car bpxy] group capable o
Cou PR oY BRSRA et phiin A oF I GO Wik i g g8mi0g other

r el R edses akdi@iy FepIRRIAGS followed by treatments employing argon or

other inert gases. The plasma may be sustained over the full treatment time or may

30 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 2 treatment time

‘between 1 second and 1 hour, preferably between 10 seconds and 30 minutes.
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known-in the art that are able to react with El)g
this manner and which serve as reactive |ntermec!w£]tg2007
ester stabilizing conmpounds shoul d al so be effective

in the 20 invention. [0048] O her plasma treatnent

YE@ PR9¢831266r produci ng surfaces with am ne areCT/us2ns030479
ni trogen-containing groups are also suitable, and are

kno ose.of, ski.ll in the art., Eol | ow | asna
Kot Pt S ed i ntrenelha B wlied, Fler g SR ne
t r eateethentwhbmber to 5 0.SxPNBEbhst ProflrepeptidiitingS0l 00t T argon
cont ai ni H%?HA or .a de vatlve éffgf} t her eof r AAinth

pr e < R 05°A ereop Plares dpenrelowd Syadiises
' eX [BYS @i Todf NH AN ek theimeatat 95 0 OREAINHIStrdthSRORT BeO

i ncl.ude ?n% tyge_ fnégont act made between a liquid and
a sofiPyn i gpsee ﬂﬂ@} B, ﬁP?J@’EamPFf@ aresgh fptmbelognr ayi ng,
dri ppsng, Thﬁﬁﬁ?@ée%ﬂthe@%ﬁxh B8atmihtRdb RibatelaHi @GR

etc., wthou imtation. 100491 A reactive

i nt SPRATHIR of eqvalentlt aitarhed aming %@Wﬁoﬁhﬁuﬁmcm then be
b |
SubsERRkIvAll 1Y #RnicEHORS Afiallfe HOUR) b iitb Shid éﬁgﬁnﬁg) in

stabilizing fthe reactive Int

“car Becimrsenesofp sondensingrgsaianeh asSh inagpang ﬁ@lgtnam'
' 109 en Qﬁ@'cfoﬂex%ﬁ:ﬁl%ﬁﬁlﬁﬂdé gfetg@ gyr%ﬂﬁas%grrentﬁ Foro results a

ydrox Succl ntm ter

der |1mi@ lett¢ esthansfe the reactioe promd:telﬂ-uyﬁxb wﬂms N-lydnoxge s

007 A B OES bt b ptync S g Bkacttantts fYREE"

suc cshthﬂldrﬂsmléd\ﬂfﬁ)mt hylthoogly the shdeess of this Rvemtib@ is not mtended to

'(sul O bhen z h rate 4305
Sui tbgg)f) Szé? va%]laI %eo éﬁfﬁl{nﬁ%t ?h‘g&} o surface
15 nv éslbdlievedwd bécubiroulingwiechianisi vehedit {fblaﬂa:ﬁplb) BRQ,an@NHS
are %%gc bed for.exa

| [ U,S.. Pat.. No. 5
4,85 O SR AU SRR e ehaT LY earospyhgropm segphle of
aci dowglinp codnnainy, SWEefn dolistingalt @) MHTis reMaddd. DERE bdnpounds

cuc koo IR o R0 TP Wik BRR e b ipkges o

Si mréaaﬁvedﬁtfehﬂe’dialté/d@ﬁ;r ahbiRiag éﬁn@po@ﬁds@hoﬂmgﬁ Bk st the
useful . ,[ 00511 Surfaces prepared according to the

met O ¢ he i nvention are very 10 effective in

r esijgtd) ng oa@hﬁmm&ﬁn&ehieﬁmsaﬁr ﬁrﬁ%g streh A wil AR SRd

her ei_n bel ow, nd can be prepared nmuch nore

ecoREiF BEpgep- “SW@H@E@QFP@#F [also switehler and see lmewite thagp ofskill
1Nt ¢ e ditab&io lasﬁfa tidafhfe é’E?bJ&%E the Plaﬁ;ﬁi

nltrogen contalnlng roups, suc
Li géseiebiuniasais e@@ﬁsﬁﬁ@ ] aqj@sus(sbmm 9011195111[13)552)}‘ a Asrivativel

spg %egeﬁg%mmﬁtﬂeﬁx&@yce%%x&s&&mq&, bR pAPEDAT Irh ey

“expose” or “exposing” as used herein is intended to include any type of contact

.

20

made between a liquid and a solid, for example by pipetting, pouring, spraying,
dripping, immersing, pouring, dipping, injecting, efc., without limitation.
[0049] A reactive intermediate ester stabilizing compound that substantially

30 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 heferocyclic derivatives thereof.
- Preferred Nuhydr_o_xysuc_cinimides include, buf are not limited to, N-hydroxy-
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~under suitable conditions, binds to, a binding pajiBeboor
or ligand, also referred to herein as a "target.
preferred LBP is one which binds to a target that is
on a cell surface, whether it be a protein, a
M HBHPMat e, a [ipid, or any structure confS¥l/ES2pR3/0H479
conbi nation of these basic biochem cal building

ol y AT RE IVAS) By nPGaRL BRI RR IS RRERE-TD, 1

nat lbﬁMOIIyizaziohwdruheng pol ypepti des that are obtainable

Cheitosfir SRR pEpr X PR A AELSh vifoe

pol wkpeypr tocdtke skéitedpttang ahdare deserimadefor sxaniplaam Uisshdti ¥o.

or ottt U R v RBR B el DRl Gt Shogpis o e

neunGHeHE, Iad@i‘{ahatﬁ[ oyeRaRHatE aldflﬁfercféy&lmlgbmand kefits of such
bacterial ,1 g bindin mol.ecul es, . Fc

I | .
T Spteh Stetsiali nprgaiinof QseRHUSRSS: SGRIP DRV S G peinineid

i nf |SMMIQJ%1@@[§II des, plant | ectl ns (such as soybean
aggl utinin, wheat germ aggl uti ni

phy W3 ma §HITeses Preprredaspding fihe method ghile inyentjonags veskt
10f O tofrediide %ﬁstu%%ﬁﬁésion be l:ém?as kSR tﬁe%%mﬁl%@h&ﬁh Ibelow,

adhesi on nol eculFes that bind to elther

( horend ¢anibe prapered futle moret ecqm@wtaytbefﬁyle@tér ﬂhma@h@gmmng
ol %ﬁ‘:ﬂt mLQQ%é}?fE%%ﬁggiéﬁﬁ Jo%ﬁﬂéx%%ﬁ@ en; %Ltéﬁuﬁéig‘?%w such

LBP i Hods
it lasPIEI PbLiot BDLI gand Wi t h specificity and sufficient
whe : g 2007 WD 2004/ 031266
5 ' xip form to permit binding
150f qaalsd}s @@maﬂtﬂamﬁn nLBBud @y polypeptipelthprine affindty ¢dt, A,

t hose,di s sed 0 The nost, referr P
of thEE 5?1%@ ﬁ?ﬂ#lﬁ fh%“vﬁ& f@%ﬂ%@m & dpql%qrgﬁars# 5
NON@eleftals “&E‘ée’t b QelyrefcrbdLBP B cHeWakch bhidd aslat a@%et that is ona
refer S r ant] bodi es and rel ated_ i nmunol ogi cal
as pé?elf §1f§F “glﬁ et dasrhteteinn g easbohysratey lipid, of 2By HEICETR,

I ncebrﬁgﬁﬁgeadcmlﬁaﬁsﬁsﬁﬁss@ badik Bib@kicaNYuiliRlk Ylockd, Bidhlégﬁ
bas et al Cel lTul'ar and Mol ecul ar ~I munol ogy

20( Fo gheppretginor slypeusptids glyertipid @arotedtigidh adel phi a, 2000,
C. AqoodANEYRYFLBIRS Eé'E%Hfi}QIW héE'ngﬁ eSystem
in Heglsl’]lt h and D segig')é Fifth g&(@iﬁ%ﬁa—lpﬁeﬁg |%Ish| ng
Co. Sbiable by Hiawck isoRB@p(orby gevefic @eingering) tribeir Witivetrysgiral
Ant ighadi
Spr | ng I—%’?\éﬁgés E{é gg gi% r‘%&g SS, 8 or i%%%weﬁ—%% asd&% recegtors
Bet Igbichgon r@matOBa@pept%tbh pmelmaneoun tiidootie Hormohest receptonmnidr
Cha t n
25 naro o Bt bl iol SR JaRERCLRL Y. paHog 1 Bhaine
But InqlqcpEE,Fc“fmmmhmIgranmﬁodﬁm)t copgriananh dorﬂpdneﬂu:s;m es
! mT?zgﬁalnh%a%%y ngtﬁes?%))ia{ﬁqectins (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

30 same (homotypic) or different (heterotypic) cell adhesion molecules.

th

[0e54)  The only requirement for a useful LBP in the present compositions and
methods is that it bind to its ligand with specificity and sufficient affinify when in
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~15-Phase (Chapter 11) In: STRUCTURE OF ANTI GENSg pWakh 2007
1 (Van Regennortel, M ed), CRC Press, Boca Raton
1992, pp. 209-259. [0057] The present invention
utilizes antibodies, both polyclonal and nonoclonal,
A0 1pP34266 The anti bodi es may be xenogenei ¢, PCT/US2003/030479
al  ogenei c, syngeneic (relative to the species of

Co! | RO BB WS B GELIE G P

t er rsutteasttbdse distloded halemo nmeant to i ncl ude both i ntact

nenigr i aiSipreEanf e e g5t P RERTE ot | ok

t he p%efexfablagmmbcloﬁalmmhbdiam%) ant| body. AI so i ncl uded
oSt o PP Torelstren R Bnadiief g etpeh Fpdholosigh spocts of

fBi ochepeshi mvehﬁoﬂ, gﬁﬂch&Ee He%&hcbrpoﬂ'dﬂ@ﬂﬁr r\iilﬂfdn@aiﬁ their entirety,
ragnent s r odu ona

oo Hge A Al Ul B BB el elgps G SR,

elg Wmsmlgggimpemwlel h1aMUOb C.AFR&YW®)} ot al., ﬂﬁfnuﬁ%eg’é@z The

Sor APt PRt 2a: A SHaoes UL Ce I RO o o

10 odeydrk 2082 HarleWl Gk, BRYLAS, wm%gq«m;ﬁsﬁzbym&mw Marddrer

t reat ment be sub ected to conventi onal

o Nty B Gpld Sorin Neshon RO BRHaS: L196: Hoetin o s thel)
sul T ek ARk mrgf@wy m.mss;b a%&%wg ERR Dess,

and affinity chromat ogr a Zola et al., In
MondtacaBalon4Pet Ensﬁtaalm ¢ b@amb@zed mibotisgaresongrample,

Appl
Spf’ﬁdBJ@%%“% s SR ARss R e TR RERIA: Sotd
15pCT/RAssa6B106804 Y v STRULCTIRE @FtANHAENS, ol d {ifen
Koh Pepetiel S8, RERC Rt BASGHG RO HHERE) Y ane
nodif#tstat iToe pr%dmémmmo(l gtikzes atmméleg buﬁrpalyclom:tmn@l ogy
f I l I
o e e paie:as TR 15k Radobly B B el PR Mslimpioeengi
Si ngeeamam the spemasbafcbyllsdrengdaﬁmd)mttﬁﬁtﬁeddémish]&mﬁ,rslﬁaidas
t o
207 o T 2 i g it Ges bt o D S odY e oot
\r,\; C lrteaigmdé bth amdck glerwhemad iwREl a8 axtt%enb?ldjt;d;ﬁ eragme:uy?eﬂesf
Ile el on O e |Infa
( SkcaFurs B8 o b behnsdloyvrih et Tt

Pl uckfitvdp, ARo @ude@m(em&a Am EflzryémL 5@3)178
W nt er Nat ur e

497-51
305 Biasdimivey 151 301155 Sterpoast dl B O blochena 441 58rs  on

25et 61'594)() 198&) viRiRS frapBdts ard\erdBucedhi mg/éﬁ@enﬁénﬁ%gcﬁmqﬁééﬁ
- CR et al,. JBiol Chem 1994 269 26267-26273;
~ Pat ém}gas Repteage qlepyagoy chemical cleavage (see, e.g., Rousseaux ef al., Meth.

Enzymol., 121:663-69 (1986))

~ joos8]  Polyclonal antibodies are obtained as sera from immunized animals such

as rabbits, goats, rodents, efc. and may be used directly without further treatment
30 or may be subjected to conventional entichment 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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- 4,853,871, 4,94,6778, 5,260,203, 5,455,030. [0
hybrl d or Chl nmeric anti body which can be prepa%ggh%réhzow
genetic 15 engineering (see, e.g., Cabilly et al.,

U S. Patents 4,816,567 and 6, 331,415; Morrison et alL,
V&0 PR#/BHE665 807, 715) or by protein nmani pul at PGHUSPEI@E0479
the antibody has been synthesized, Bi ochem cal nethod

o SRR e B0 oo R0y

g i f ahden dlilld W;tixgr(N@um@ﬁe‘}%Hﬂ (E%D)d-amit mﬁhiiqaubhsﬁhereof (see
a e n nces cC e §
bR PO B PO ERa L B ROt

thuspr@fextqalrl ses two half m)I ecules,” one with

S 30054 e SRR v g e g B0y i P e
t ai Iofthe-noﬁﬁdl hmqaﬁwg@ﬁ@masslﬁgw ettain anﬁbéd‘@ iR RthAr t

gm)ls f rma by, a bifunctional coupling ,agent. The
adv

femegiong dromands of infrreshandaecrente the h@lgen binding site

pr eSﬁﬂié%hﬁ@'Ig%l& Bﬁng?é)fr&&i‘éh of e $Obhé ﬂ%ﬁ fgxs@e?ﬁ A.etal,
st ereochem st % of both anti bodies and t retention

of tHE8) brigigr TG00 84 P4 Ly Phckiium . Fmigﬂr%ﬁ% Meﬂ@dﬂ Enzymol.
10FT agnenios-sa8dyiRg) @ %%Fmb?%tw 003] 29§f%9r Eg@#gﬁ?{ &, 3fss)

i ntended to i ncl ude t bi ndi
donerigncedid24dd; tHusion of alo(1988) IProe gt h‘iqgélS}tp EPHi8GSTH Jost

‘ ' I ldﬁi&%g 1 Blof chdde 1%’%‘9%&5%&2‘?%%%‘3%?&@\5 4'764

surtace reéceptor protein
fragr%ﬂ,ﬁhd;%kﬁé?& 5@60@&3 rSaldéJOBﬂlll ar domai n (ECD) of t he

rec se. of | bod t he | BP .
fr ag&%‘ﬁt ma}g'bég By %@m%}ﬁaina }6? P Y EHH as
IS?n Eﬁgh?e}uﬁg (seqyle. gqr(lj_déavﬂy dt Ezﬂ,gﬂtﬁnl?atenldi)ﬁ& Ifﬁlhﬁd mﬁngﬂ% ed .
or o an as, single chain rc
20071 e/frftb%'ﬁaé%? 8851 %ézb'@evre BABIRAPR 888F s c Py
Skeraﬁﬁaodﬁhaﬁiee@éynﬂa(eéﬁe%)B:S@ﬁeﬁﬁ&fme&é@for 3SR Bk J_auch a
Pl u 989) Met hods Enzynol .

497%@1@1‘\%%\?%@%@3’ @ld(ha Qmpeieg d rReppbEnt mafhods forthe

293
2005 B A1 0% D O

207 o s wreferpnices cifgd thergimj Alhylyiden chingic apdwde eP6F prer Biventiod
5 Uiis cabRRE BvdNBals: AmJIQ i3, g’%ne ﬁvlitﬁggbcﬁi@t% ?ﬁgﬁépzﬂd?tﬁe other

5,260, 203 and b, 455, 030) | ¢
( Cab‘flﬂhlspeceaﬁcltﬁ of mAp2 SSuehattlfehn@ anfibgdy6has @ dvantages over a tail-to-

S&h c%i’tjﬁéate & Op%ﬁéﬁo?ﬁrt% lpgqgﬂnﬁgﬂgﬁg%c ion coup‘la‘mg

W|thnth scop S|n\/en|on
( Sanghut. c’ﬁ@di)ivagmss inCio&2¢ks¢ of preparatinty dick presetvatidn dfithescorrect

25, o SBjchi8fhert B dlbochlfibirl 3ol SRR Saelfrenth ot e
- phabmding affontyloé edch fragreémg
LBP Frasments and Engineered LBPs

~{0661]  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
30 LBP is a cell-surface receptior 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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to the CAR material, preferably HA. A preferredgmarch 2007
exanple of a directly 1imopbilized LBP is an anti body.
However, in other enbodi nents, increased efficiency

of target (commonly, cell) capture is achieved by

Ve PHR¢03426pi r st LBP coval ently bonded di r ect PGE/ES3083/4@0479
solid phase, to the HA or other CAR coating 15 | ayer

and, e he fir.s a cond
LBP a\%ﬁ?oéﬁﬁ?scﬁQ rbkt% Q‘XaA P }tllé fggzencieh.’ieJOf 10r3lSStE§ Eg’l%crlf%l%g, NG
b| ncil.(§P89aMetkeds Emymbhb’?& A Efide Witter, @eet al |(DO% h &ature, 349:

pol yBRReT LB ain SR Sorha 2ials HidoRt R QPP Pn e

I nmp e{tum i, USAa8515879; Yodt CRr 2 ehgiBialeChaind] 994 269:0.6287k06273; and

bol ViRpr et raor g2 s, s 36 eth gﬁ%?@f%%é?ﬁ?ﬂéﬁ%s
st apihitdxdﬁxe@ﬁtﬁkiﬂd PCAYiIB) &) B (. §m%lenesmqt31|arsev &hd6,93 1438k CDR-
(see o %JGWhICh veth tive capagity . to bind
cer t%ﬁ" Y-0th fhegixe e yibin the spopg é‘l"ﬁB‘i“%"i on

di stmiubier Shndvichd Lgpgntl gen-binding site. A
poly tide can eered, to function as
Bt 10968y E;mq@'éosm%@ﬁﬁs fprontianc e LBF s dstandst tabind o

165t r epd t@t\gbtds’uﬁctﬁfe i D imbiiGRed Bl 6 sdlRt AR Hy)éo\’dléﬂ? bonding
extrenel hafflnlt{to 25 biotin. "Thus,

SX} 4o e AR oA e BT o AgErrSaRlo PL declie
sol 'ﬂnﬁ%&myis% 2hiiEay. CBGHRR inhthé} ¢ Ejlgoé.l%ieﬁtﬁtm ﬁfs’zd

it can bind a biotin-conjugated antib secon LBP)
non- eéwmﬁtpsgeﬁe@mmpﬂu agl) sppiregih ackiieviedh by Yavinprd first LBP

ant 'cQ@e@éﬁﬂ?%oﬁd’éﬁ RirREdo ﬁ% solkH[ 13818%3% % ?ngglt CAﬁr&gahn%or

exa O capture-’ce
15f r agm}hmdt bawnd non-sevalentiytodhe fivc RR is mmoad LBP wlmthes bash a

QnProf § s g%séhgf i 2 Bafle Ba\%ﬁu%f‘% %h%ﬁ’mem Par &, pﬁﬁ,'nfe' c

for ny epi expres £8don

ce: :enéudlfnantetharﬁmbta‘.m 1?31 amﬁbé@ﬁmﬁn@po@qmwl I Hich @apt ur e

cel I I es n e cell, surjac

oot + BepsBEPRCREbAG itk R ity ers?%al.zg #1d B fiod o
of | lmdatnmm ﬂar@t fEl:?mggas ofiiseful adtibodelpiadin lmgig%s Ga&r &rtain
V\E A
200 PRGBSt e s %ﬁewaﬁgpw@aﬂx ﬁ@wﬁ gidLatn (S0

- her E{$eﬁ bel&v)jlvﬂﬁfﬂ have ﬂ‘i&h&h&&@ﬁﬁcﬁy 173 I:Eﬁi’ce&bﬁﬁflg K‘i&!la‘dﬁles ﬁﬁially

f K t
o P G FEP b el i e 1o A binding e pobRE e e
t o hegifRRIIUS Bhchidh 4shE ahiBFRRLINIHE ﬁo@ﬁéﬁu@@ dA §8ef@d oxamples

devi.ces of the present_ invention are hemat opoietic

st el TEPREC toﬁéﬁd’é‘ whighpind pptunllywith exteemghokipl affigity to
255el eedifd ThiksD4trépiavddik W@ct%h&%@o%lﬁftﬁ’% ook Hee via

hemat opoi etic stemcells, and anti mAbs are al so

wel its ksaefioe veithdFLA (BrehbBR), 4 canbind abipimtenjugatediantitedy (secand

e TRl SR BB BLSBEy  BUPRERE

bind to the target, and, for example, to capture cells.

[0063}  An antibody or fragment thereof serving as the ultimate LBP, whether as
- 30 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 wh:iéh are known

-“markers™ for cells of certain differentiation lineages antigens, are well-known in
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conposition is used for efficient capture and 29 pMarch 2007
i sol ation/enrichnment of human 10 CD34+ stemcells

wi t hout the undesirabl e nonspecific adherence of cell

to the surface which would occur in the absence of

HR2BHBIGbst ance, exenplified as HA, conprPGH/EE0§/030479
| ayer of the solid phase to which the anti-CD34 mAbs

are qbouRMh nebmmeaééahwd'h&eﬁi %%ﬂ&PPHiA\BE %&njoﬁ@g& sﬂ@m&%@n

15 [ 0064 not ed above, iIn rred e I ment
t he Cﬁll EWéne markﬁesn fre aﬂwﬂﬂ@owmwtbwé Meny mwdghl@ pagFmercially.
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-Th t t
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i nv éwtnatmpme@ﬂst{:lﬁ 0685] aﬂélramﬁé}mé d:fﬁasarqﬂlweﬁh:bgn kirdidi ng
g: gicgolmﬁfc'excxalgrtggﬁ\db}f/ ;ﬁQfS 6Ithéstrﬁte I nasgﬂ tg%lar%?cktoéﬁlﬁ?re%ennt
fro rm*(mhm are sgadite ismehilide momn ROSE-oRiarCARGSIcAGE | N
Kk t
e G B e T R L R
- 105t ahlmsdswtdhaeddls maﬁanmesﬁm@@&lspw@ﬁa&wﬁc%@ma th’éS
aure \M}}é@h ‘Ia’i Ie of bi ndj ng the Fe portiqgn of
rfﬁrsf@é welhegesin the abpruce ¢iihe,E AR sustanee, ghenaplitisd g
nU"’QEA fn ﬁﬂﬁ@hﬁ%el(o@%élssw etﬁtwlﬁé mﬁa@b%ﬁ@b e
Recept ‘ors." Biotechnol ogy 697-703 (1987) Boyl e,

MPDBOWRH . Bacterial | rmunogl obul i n- Bi ndi ng Proteins,

Mcrlgm,ﬁ] DY ulifc B Hiss p i Vol |. Acadenic
Pr ess, 0 e 48 % 1, bel ow. SpA has

15 rmdtédul aﬁrﬁ moipd rhevs, iofe nadforad cabofiment, Hegesendinvention is

di
- R Okl BBkl lnebsin Wich 1B g lrin s
ano nmmblshlzgd @Ivahnt;y tolm C%hp srhrfwe,wyﬂlfem ﬂﬁth@ehmwgizesan
955 5 |

R R RO e a0 il g o el °

4. 85trbotdr®s @pdrfbsn ik ahineteadb ei:ﬁve@%fﬁrﬁm%mi&lo_? VO
@Ooiée%?lz%aﬁfﬁd#g%m AT RN TR .
- si mehirRae Guksd rét&hﬁﬁtéteii Afpﬂotaﬁ Gl(pA/GHlnd PRIGQEIEIR: other
29:572-578 (1972 een i mohilized onto a

 sol FAUEHSPAE W@?%W‘Qf%ﬁ@%%%@ﬁ%@%w 3§ARpnnan-
I €C QURINE pRdtein®h M) alkPla¥dhih @RgHh pRRsfronocl onal

i mmunogl obul i ns. | mobi | i zed SpA has been S. used for

ext 1468 pSPAAS 2 highty sisbls serfase reseptonprodvecd hysStemhpiocoasts

25V Sg 'aﬂi-é%s' q\ﬂﬁ&ﬁ§ @zﬁ;aﬁl@ 'o%m&nhfﬁle at Po:ﬁk/g PF% ngiic(aﬁ@tegﬂczaﬂy the
Fc of IgGs, from a large number of species (Boyle MDP et al., “Bacterial Fo
Receptors,” 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 melecular

30 mass of about 42 kDa (based on sedimentation data; Bjétk ef al., 1972 Bjork, I et
al., Eur J Biochem. 29:579-584 (1972) although SpA runs anomelously 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 i stable at

tLh
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1989, 1:186-207; Watt RMet al., Transfus Sci.
13: 233-53; Hakansson Let at, Eur J Cancer di %9!\/?:398?2007
Oncol ., 1984, 20:1377-88; Korec S et al., J Biol
Response Mod., 1984, 3:330-5; Terman DS., Int J Artif

- '@a04031266982, 5:77-80) and even 10 used i n miTves2003/030479
treat a chenot herapy-induced henol ytic-urem c syndrone

CanB 1812 T2 868 1ab s rdRe Siefaon FaiBRhI® soo

( Falshmﬂtaﬁédusly%@.ﬁstd etal., Fur BBIchE 09: 5@&5 s (R, S§)A7has
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es Li‘é?dlaiglf Wlag&ore@ FERneafsorRiien i thp Epatgent of m%élseases (Jla
( BoyJ e@aﬁtBlaltned @%%atogiupf@b 135979-7T§ﬁhﬁ1y]RM§Pr9‘ Rést Bfyther. ,
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and at_ 80C m n at rotein

nol &&ast.d9%4% %pﬁdl‘mpée @ntésﬂu’@foxgg@ 1382, §7rRG) wideeve
10f or yeddi;p 9;1}9&) @eapé%ngfhgﬁir ~in ?el élﬁlyﬂﬁ %uml CLar{( WGh is

onto a sol1d suppor acilitate
a nd WW@WW@O@F fW@tﬁomBRy'tdllo Gathcap 64, ﬁé@ﬂab&l% IGESS9).

o MG SR gnanl SR e SRORUE VRO g o7

Gr o 0#98@ Trandt Hzoémhndbﬁ 79 &4 (I&BV)) iH 2 highlp stalilia alrfaomb@mr from

(1 o Pehrcobtus B nechgRnb 6 BBy o . i

15 Fc- bipabliendbipding ﬁlerﬁ pdrtxbﬁ of Ig’ edspdotulig g Gd) 6@ 218 ¢S aiRber of
ove as s qand sp ecj es ran
(oot SR Bl o 3581 358, SedBHRT" sREGe F el ispror
or daz. 6ﬂcﬁangmtghcm appaﬁnﬂﬁ]\?ébjﬂﬂ?s @A@Btl)\is Bg kDA, Sﬁﬂt})ﬁf&dﬁﬁomer
spe nd_s r e.0 i ndin i v
+ heTesRe EViraitn 05 bHe 2Rdea fiustoite oRaRHY w68 180T ep 0
and nﬁ@atmwa@ HroeR@G mbRedlbbdh BB IbIEHEQT Iz, Qﬁo@ﬁg the

20gen ces encoding the serum_al bum n bindin

si t épffé%fﬁtsnép heshsen imagetilizedonie aggld wa

[ Ooﬁ‘aﬂl’cé{@&e bt datideind rE@WerY 91 & &epﬁdlfdl&lﬁl R'r8L18 alpA/ G
is g%‘[‘t hefl zed as a fusion protein having a m)]ilecu | ar

BiDa and a statlstlcally determined 17 29

g/ar R)bss?00§pA Wan?%ﬁ{y%%@.@azp et { mid g:g/ﬂgégs?ré%apdcczﬁfsp

I S a recoibi nant rmv

hy bflraacféﬁ@k’e(?r@émﬁb@e@ easmbltmﬁﬂngy foir i qqgst@ibmoni{F@fofah e
25 e OB USRS B0 S R gt
of e Krhinfingprotins diffep rabh@gh tl@'égle a@nt( mrla;mﬂ ti23g claksg,
IS GXBL&SRESpdolls FRENGIVRY & G887 55 v, ﬁoyfle Tb&oy supra). In
order to produce a single protein with an expanded species and subclass range of
Fe-binding activity, the genes encoding the Fe-binding domains of both SpA and

30 SpG were fused. In this construction, the SpG gene sequences encoding the serum

h

albumin binding site and the membrane anchor region were excluded.
[0069]  The relatively new Ig Fe-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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5 purified. The fusion gene product contains 45§ \afd$007
acid residues (41 lysines, no cysteines) and seven
Fc- bi nding donmains (5 fromprotein A, 2 fromprotein

G . fA/G fusions exhibit a sensitivity for Ig
816 t o that exhibited by SpA and SpC?C(Tgéi@003f030479

Tables), and, with respect to human |g, show higher or
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has been, consj dered. a nore_ versat and conveni ent
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ei t zes.43m304387 (1948); Eﬁas@csrpwzw G ahanel. MJS% % Pfi%é)? The

Fc portion of all human | gG subcl asses,

| gMPIsa frehibb Y readep epesifipiey télg%@ﬂwlspﬁggr Spébalom $us, Sd Lew
addifyr on Imrh&nolP 'Mﬁ' I 3943-%5?1 QfQ%ﬁ E%; QhtfharSy %%G%&smn %)\md Ig

|nclud|ngrm , ul nea pig
cat fromyagst m @S@me%mebémgpummes,lcaxmrabquawﬂa, to

rat k Gwll

not péb%d&%g{/al ﬁgonlugﬂr F ne or n%%nbg%dlgg?tbﬁnﬁdaé ngmﬁég’ pA G

may nigesupigbizionanviar Slnkike 1BHAe SpG,SﬂlP@}dDe; tohbind a]bumhefrom human

use nd| tins are .describe

her éw(rg%l{ﬁg?%%1 Yy re%)erqrne? nf%nsb g\ﬁna%tsg?ré%ﬂe

spe eﬂd ¢oomdrignt te]?gdnem cem)nk:fmimma]ogiaall techfigh@cthdn eifhergfesi A

in the seeds, 0 .J ui t carp

i nt 8‘@1? ‘?31011% al’c“z{f}ebﬁldﬁ e g Pﬁﬁioaeﬁﬂgh%%gﬁﬁuwmes IgA,

app:gE; bl B, m&ﬁoﬁg@@g@mda&e@prm%e ghdof, of Qiainini@Bﬁuﬁ S,
&’é?d{oéﬂ two, 16kDa subunits. Jacalin binds

gal ? |S§’e°éﬁ%éﬂql WorkeY. sthbitrnie, eximsRRigscavh dogicale

onl yod), mks%ﬂ@éﬂéemdvlqﬁ nbi mﬁ@%w{dr&q acﬁchéH ﬁ%ﬂﬁuse IgA or

preferring the structure 30 3) &l to whi ch

it PioHed Pa\fq%ﬂfﬁbnotbrnddiogmww @ahwwsnmm PA/G

Speﬁia{zb&ﬁﬁeh)ﬁrh@r'e{?éii% RYrY %f‘e%@&rﬁﬁé’be'\ﬂéfuf‘nd can be used
to separate human IgA PGom ot her serum gl ycopr ot ei ns,

i ncl0p@ ngTwe Feebindigg gbiaﬁsawdesa@ad bye (sbmatdyimaaﬂaa mcnman

e, BIC0 RN AR e B0 0ol S PG e o

PCTﬂleM@Bﬁ OBB4TDus inregrifodih. T atﬂm Mé&o@eﬁﬁl&ﬁx}rmgﬁag ory,

par

R o0 NG o885kl of R 352500 bR P

30

ronger
16kDa subumts J acalin binds galactose (Gal) and in glycoproteins, appears to

bind only O-glycosidically linked oligosaccharides, preferring the structure
Gal(B1,3)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 serurn glycoproteins, including other Ig classes; agarose-bound Jacalin
can be used to distinguish IgA; from IgA, (Roque-Barreira, MC et al.,;l
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[0071] Mannan-Binding Lectin, MBL, is a plasmasphRt&l $oo7
(32 kDa nol ecular mass) structurally related to
conplenment C 1, that is secreted by the liver and 5

bi nds specific mannose-cont ai ni ng car bohydrates on the
o foagesimb vari ous m croorgani sns i ncl udi ngedrash@soR479
yeast s, par asitic prot ozoa, and viruses; activates

the co h MBL- assocj at ed rine

or osiiel 745 B ik oo Mot e PBTONABRPE
ol i GedmREd KndiRRkRMgeltoBgmet of honotriners. MBL is a
cal ci um dependent C-type lectin that binds nmannose and

10 &0Fac Magnap-Bigding LgtingMBdy semiasia sraiein (33 kdamepleqylar

pr es,en dﬁm%tufm B&ﬁc&l @'%ombﬁ%nttd‘l' fhaiik eéc%témgﬂtﬁéiﬁver and
antl bodi es_ of gM class. Lectins as LBPs [ 0072]

SLec tinds spge cm@ﬂ@eﬁgnt@nmg cgrbelpyideptasion she ssgmewd vgrious
der invigdods Eﬂ%ﬁnéﬂaﬁéﬁegten% pﬁ@éﬂ@}})rﬁto%i Fxfd \Eﬁxsésr om

bacteri a,” viruses are

15 wpiaten m@ompmmg:a@mhmgh wua;socmtqdasmmbtaase

2? ? E;cf ur :eééaggéﬁ%tgy@é?&éy%f% ncanv aﬁ‘%h%ln%go SS}%IEE&‘ 6dset of

a- Dhanetrimnecs. MBDisvtaalcitnedependet (Mypegscnh ithab biads mivodse and
lOb' N @1&%{ o) acgfch&? 4 enﬁen@ B:& ¥abﬁ 0 reseflc? Vot Sa.'m%sg on
(typrca ab F R<°e r a% BBt

concéen
sacéﬁMIﬁlE@rdtelgémds a.nﬁhomes of ilerIgkbcdaspl e, a sol ut| on of

al uigg&sgrsLﬁsnose (or a-nethyl mannoside) will 20
rel

t hat has bound to cells or to an
i mmidordi z Eebt’gh m@mtmnsedrrglycambtemts homatugly ddeseat fgith plats of

P st S A2 0 Rt BRI e 268 Ao
15 App kHathdvic bivelingahevifitity g a pRriSeassugNON sYRFK usidBPSnoseoor
al s b site httn://ww. pl ab. ku, dkl tcbh/ and
Pt £ BiSPOOR T SERGtsF BAb Sl CORBRTAIL) (AP ofidyGlc and

COMgED MR I1)cdy lﬁh‘!hﬁé) hiRe grﬁlbbcﬁ%xﬁéﬂﬁ% o%ﬁ%,]% iﬁl&%&fdeﬂt and

revi ews I nclude Goldsteln ,
Car boyespidle (typ@la&nby Bsmo?&mmmsntnmn 821 sddchavide Hameln Thus,

edg)., ns. and A utin Pro rt es

e sttt 3o R GO A% i ng s e enbdsRlpT i
ZO%IQEkﬁetzage ﬁorgﬁ :?(13% hek bﬁﬁnd]‘Blcﬁmm B lﬁﬁmbﬂblzed glycopr?tem. gor

ectins can ize

G 1 iofchig Bsiion B Ir e apes B TaRPIS MANE Desge gral,

as Natz&bo&hbﬂﬂﬂﬁklﬂa&tms cmeﬁesLtmad;mwmstums Tamhiney

where,a f.i {“i%f’g |nd|n%spe0|f|0|ty and

af f e & Yool ¢ Fierflsp e Btip: 4wy plabelon. dlotcbh/ and

ant daohywer vec@flﬁlﬁ%ﬁ%e%ﬂ/l%ﬂ%ﬁ hin'ilefoxl c%ﬁﬁﬁé?clhlﬁr avallable
bi O}I nyl ated) and the lectin serves as a "second LBP
25 angleeitnsy usdRaeien Hnelrde Goldsigin IF eyads 1978pidvTRavbohydr.

| eCtibin HibheMS33: V- 40PD Wielmb? (49, Mo 583142
2004/ 031266 PCTI uszoo%)osowg (), alZ3etns aHfP
: Agglutinins: Properties and Biological Activity, Wiley, New York (1986);

Goldstein 1, Indian J Biochem Biophys, 1990,27:368-369.

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

30 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
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agent to bind its specific target preferably az‘é‘ihérch 2007
that displays a particul ar saccharide structure

cell surface. Typically, such sacchatide target
structures are in the formof carbohydrate chains on
gY9W¥pPyessi ns or gl ycol i pids. [0074] Tabl e 2PCHES200%030479
lists a nunber of useful lectins and their

sug [ [ fickti 15; | ded

et Bl B0 ek ko poudi aba S bl )

cou pdaeﬂtandeestructure antickbslyface. Typichily) smhtsh@hmdsaargetgmmms

(se U, S 93,7 0761 Yet. a ot her

c1 ke it B eapmnsp S ol o Ridsapotie b e S

nol genrhles Tablea! bdkasliad 4 humhtiey of wefill ketidsiapd thel lsﬁ@yhihding

5the C fﬁé genbrane for exanple, protamine 10 and the
ndi ng portion of the bee venom pepti de,

rrel lpd7Ein. AMY theludddeste &)ﬂﬁ@ﬁ lnv%ﬁﬁdﬂ(é.ﬁ bl EBP Eﬁycoﬁﬂéntly coupled
mTal]y he conrc,l dered ' g{gg t he once s th
sameSmzpibedy ey legtstrtigen ?ﬂ‘l fe(5erfd 148 ??ﬁ)s
| BP [W’Iﬁn Itet h:ﬁ)ﬂieﬁmlofLBP(ih e f%sen‘@ﬁivbﬂimﬁ%af #6R molecules
Biotjn d Second LBPs tg 077] In one enbodi nent
of tt ﬁ‘f} fﬁg@ forthe ligid P@@teavf ¢ PPllégel’ébeI}er for exapplg, grotamine
10COV a8 e iferk AR Birddt né‘i)Grtfoﬁ om% beOvdndmIaRE; howng whlk

material, preferably he strsgftawdln w [ then

~ bi ndbear ek stgwh@ﬁsmamnpyforr@albm cphsiderady Tigandsl” the concept is the
pol %%@t L8ty iﬁlﬂhﬁ@of\@eﬁé winbh elﬁil ?osth%xﬁﬁP %Qﬁ)ﬂ & lnﬁ‘ﬁ)bf@@& toa

will target structures on c
bi otsph suafees pol ypepti des are ECM poI ypept i de such as
col | agen tﬁl el ond P f,& bronectin, thronmbospondin 1,
vitronec ascin, aggrecan, agrin, bone
15si alieypriot da me anﬁmﬂmieaig:ﬁ‘ t]naimrenuop; sideptavidinfak b firsh DPB s

fib t t

bl sehtesty Mo RS 3 3ori e it CARRERRS B,

ver sihe amaptami:din will thérebindwith E@ﬁhﬁﬂmty #shy®adtinylagd @Slypépnde
- nol e ul es11 %‘é SUChqﬁ%l}]ég ‘W@al ns, connexins, and

sol OHFHE S8 PUBY SEFOT Sl dereshsipctures on 5. Examples

peploif BRGnyIMEd pulipRetides areAl ng)wpeﬁaae slcRE ol gdnp ﬁ%ﬂ:ge

seqqIi nce ar used as, an mmc, since thisis
20cel (HPropegte, OSRABAR] L ViONGRHR L @@Mtw@uaagecamgm bone
pepisiatRfortia aridae th &ﬁ@ﬁoﬂeﬁ ARG éIyFyur Lﬂmaﬁ{cmE %@@1{

surfaces (PTFE, polyacryl auvde, et hanes,

cop GFPRINEN vip Fﬂmlmﬂegb(r@tnqtlacaergiy% |SBA86!qs§egnq¢§y v@:sm,t, von
Sg :j ;’?ﬂﬂ E%&%}r?]dgfb? ta% 8?% ac ch;: IM%QA%& éc 0 p% lsé/%;a?:ﬁd(h%)
(d| @M@amﬁs@m JR et at. BI orrateri al s
L7 i PR PO N B RS
for (RGD& hmepﬁ@e semnq@larmg;ad?ﬁ}ndiﬂm aditmid) gingeethis igkfs cdllo
Cro% chmre]:%tec%mam o%&dan;;(r: E&ﬁf protegnor R6&D pepnges 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-
30 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 ef al. specifically describe methods for covalently
coupling RGD-containing peptides to cross linked HA and created Iﬁorous 3D

[
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29 March 2007 WD 2004/031266 PCT/ US2003/ 03047%9@51,5,1, %007
of cross-linked HA to which RGD peptides are coupl ed

usi ng periodate oxidation. In the present invention,

RGD pepti des such as those that are known in the art,

¥ @ 2091/BY1pG4y| at ed whil e mai nt ai ni ng t heir bi cREWUS2DE3N30479
These biotinylated peptides (RG) are allowed to bi nd

| o SR kR A SRR e ety i e

S ur f@m:cbnon 2li|1 the p&eiviimahtiG) RGD PpHEE 8dohQ8 1d6bthat are known in

Dot 51 70 5 St ed w8 g Men Ao R T bobRgeed
Mannsptides REB4rY pidowd 86 Bingd tﬁh@fxﬂh@dlﬁze@sﬂp@ivﬁmaﬁ&/ denstitute

i'acal 1N BL]’%Q@“%JMPI o%ﬁlqrrllaHurranl gG S S@?R,gurfﬂge

Humanl gCB w S S nb nb Humanl gG4888nb nb Humanl gM
wnb w- S HumanigA wnb w S HumanlgAl w- S S -
Humanl gA2 w S w Humanl gD it nb w- - Muse IgGS S S
nb nb Muse Ig@d wws ws it Muse Ig&a S S S nb
Mousel g&b $ S S - nb Muse Ig&@B SSS- nb Muse
IgMnb nb nb - S Horse IgGwS S - - Horse g3 c) w

nb w- -
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Horse g T) nb nb nb - - Rabbit 1gG S S S nb 29®Rath 2007

lgGwS S Rat IgGwws ws - - SheeplgGwS S - -

Cow lgGwS S - - Guinea PiglgGSwSPiglgGSws -
Dog 1gG S wS 22 29 March 2007 WD 2004/ 031266
?"gféﬁg’é{a/ 030479 Cat 1gG S w S - Mnkey | g@HHRYHEI047

SSS- - Chicken 1gGnb nb nb - Relative Affinity of

okl SO Rt eaen g e

Reported in therJat:alnH)nd\MannmthnlBrotng Strong
.y » T » W '\

ni | abl ey 23 29
RO8I0A0Protein G - ]
ppeci figity Leg¢tin (agg ut|n|
' b Specifjcity at i vun
a( 1if3mdnlgRed Man lni tS gardic
Bﬁf Ur e ‘m | §Bendei
| i ciffhandg@anaval | B C&n Al a- \an, 13
;Human igG3 W S S nb nb
aHuman igG4 S S ) nb nb
iHuman lgM w nb w . S
gHuman IgA w nb Tw S -
;Human IgA1 w - S S -
iHuman lgA2 w . S w -
1Human lgD nb nb w . -
JMouse lgG S S S nb nb
iMouse 1gG1 w wis wis - nb
1Mouse lgG2a [ 3 - nb
!Mouse laG2b S S 3 - nb
1Mquse lgG3 [ (3 3 - nb
iMouse lgM nb nb _ nb - S
iHorse lgG w S ) - -
}Horse igG(c) w nb w - -
iHorse lgG(T) nb nb nb - -
: iRabbit lgG S S ] nh -
_IGoat oG w S S - -
1Rat I9G w wis wis . -
- {Sheep IgG w [3 S - .
'iCow IgG w S | s - -
iGuinea Pig igG [ w 8 - -
IPig IgG S w S - -
lDog IgG S w S - -




~jackbean Crocus vernus term nal Mn(al, 3) Man .ﬁ(ﬁ&%ﬁ@
bul b) Dol ichos biflorus DBA Gal NAc (horse gra 007

"~ Erythrina cristagalli ECA Gal (131,4)d cNAc (coral

treeg A ycine max SBA Gal, Gal NAc (soybean) Giffonia
GYC pOOROH2¢%ked gl ycans from murine 1gD  si m | PET/HSH003430479
Grlffonla GS-1-B4 Gal ((x1, 3) Gal S|mI|C|foI|a1 B4
Gif T Srllplluf et e N e 4
Hel, i 59.;, Aa HPA dal NAc | end cu

A Segal 1 C Ac.l_a R
e Lot s -
AT SU A 1 N I ,3@1' :
. Rﬂ Yita A EiAIE OTE rotein and
(i nternal 35! G tal ban d) [ near
pol ysaccharl vmiogﬁeg'? °§1°112g"6&§#?§8rg§ﬁ1‘wmme
Oi i gosacc%r%@%b@ﬁwglsl 6- B Blkoug hindingsy| endwis:
groups) Phagiffederie | | nensl s LBA | a- D Gal NAc Phaseol us
unatus LB NAc(al, 3) Fuc(al, 2)Gal ((31,R). linm
§bean) Phaé‘@dl@bivﬂ'lnéarl s PI—M:—’Ef%FM""t(qVé’éPhXQ dney

bean) PHA-H Gal NAc PHA-E Oi osaccharide Pisum
sativum (pea) PEA a-D-Man a-D-Qdc.
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Phyt ol acca PWM (d cNAc) 3

Pol ysporus PSL NeuAc5(a2, 6) Gal (P1,4) A cl d cNAc
squanosus ol i gosacch
(castor

W nked
communi s RCA |

13-

D- Gal

ameri cana (pokeweed) 2g March 2007
(of
(rmushroom Ricinus

bean) RCA Il -D Gl

V@EOMEE28anbucus ni gra SNA NeuAc5( a2, 6) Gal / X&/P§age3/030479

(does not discrimnate

O- | i-pisge

(el derberry bark between

& sty R o SRR SIS

Sophor a

j aponi ca WD 2004/ 031266
PCT/ Us2003468041)9 fpiargo deCarbabggratErSpeditiaign vul gari s WGA
(G &R sat R AT ST (R at &E&%ke\ﬁ
a- L- Haetrswin) (Fur ze gorse)| U o d cNAc 2 Wsteria
FI or | ArasiéaiypbibdeaCal NARNA ( JampesiesalNsat er) [00791 These
RGD p{@?ﬁnute)ieq and any other synthetic peptide are
bi ot gpureq t hor BR t prGE\WAWG'dQJ s..ar_durjng
synt hgel ”,o?? use of Boti [Pt ed amino acids in the
Synt el gt ocessy 5 RE8e e
pol ypapédgms usef il as selcon 'PBPs are any of the
know @ekpes) factors that pbind to extracel | ul ar
r ecep@roeus verfiusr - exanpl e, Rerehinaliedn(c1@iant h f act or,
fi brdﬁwlj’%nmh factors] platelet-derjved arowth
fact;g%’f’l‘h%g : us gr hwt PEA act %ﬁ’NAGtransf orning growt h
f act = Y of—th et Gt owth
fact qg%,rta,qge‘;i n aerl puKT NS théaar(bﬁ)?gﬁmate gr owt h of
|y npheigdre@mx and of NegeA MEE GhfAsYyStem cel s {0081
Non- pedypgmpt | de nol ecul es| that al so bi nd desired
t ar ge@rdorimy be used GH1  giNlpkeddlyctrséromenomdg BP. Her e
t hey ligidliask t er ped "1 idand binding mnl ecul es”
(t BWST %5&%{93 gg of FEPUI| BbedAPlBMs are
0! YA GRS S (A LRy —be
bi oti 1y ate , huclerc aci E'%%Tag%ﬁ?'%@‘ (DNA or RNA)
i ncl kB matia HPA GalNAc
Lens culinaris (lentil) LeH a-Man, o-Glc
Limulus polyhemus LPA Sialic Acld (*NeuAc5®)
{horseshoe crab)
Lotus Lotus A | o-L-Fucose
tetragonolobus
Marasmius oreades MOA Gal(«1,3)Gal
mushroom)
| Musa acuminata Banlec | u-Man; u-Glc (Internal a1,3-linked Glc in certain
(banana) linear polysaccharides, §1,3-linked glucosyi
oligosaccharidas and B1,6-linked glucosyl end
groups)
Phaseolus limensls LBAI o-D-GalNAc
Phaseolus lunatus LBL, GalNAc{a1,3)Fuc(a,2)Gal(p1,R).
{lima bean)
Phaseolus vulgaris PHA-L GalNAg
(red Kidney bean) PHA-H | GalNAc
PHA-E | Oligosaccharide
Pisum satlvum (pea) PEA o~-D-Man, o-D-Gle.
Phytolacca PWM {GloNAG)s
americana
{pokeweed) .
| Polysporus PSL NeuAc5(a2,6)Gal(B 1,4)Gic/GlcNAc (of N-linked
squUamosus oligosacch :
{mushroom)
Ricinus communis RCAI B-D-Gal
(castor bean) RCA Il | B-D-Gal, D-GalNAc
Sambucus nigra SNA NeuAcE(«2,6)Gal/GalNAc {does not discriminate
{elderberry bark) between O-linked and N-linked oligosaccharides
Sophora japonica SJA cGalNAc
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15 oligonucl eotides. (00821 Rather than using o9 march 2007
avidin-biotin, an anti body specific for any of the

above nol ecul es can be i nmobilized covalently as the
first LBP and used to bind these second LBPs (and

N HEHPII0c LBVs) to the solid surface for UREI/BS003/030479
described herein. 20 [00831 O course, all of the
abov B Heiss, potypeptides—and nonpeptTdic

ol eCTHigkm Vil SO SRENE [BGio O& e _

t hei [ (whieat @gdn) bondiing to the R material. Methods for
bi ot | Wgd Burapeeusof polUBAdpt | dbBucased ot her

nacr ofiyFeearess ar ¢ WEAIN KiNGWNAGN the art (Hernmanson,

GT.| ”@e&ﬂglbu@ﬁte WEkhnji @aiéAe. 1996, San Di ego:

34
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Acad
be used. Alternatively, 5- (b| ot i nam do) pentyl am ne or

bi otgéoRerhy dhaseiRisD ?&:ﬁde%d%ﬁbﬁotﬁ&%ﬁxﬁﬂétw%@ tﬁ%%&ﬁoﬁnﬂh@éﬁe

skilled in the ar know whi ch _bi ot nyl ati ng

ageftther glteresyaibesicos duriegsynbenisy yse of biptimylatedsiine agidsdy the
presehad phe&i n. [0084] The anpunt of bound first or

second (or th| rd) LBP bound to the solid surface can

‘be 448U s s Ethap hioinylatrdpriyreptides wsdfdras seard kBPrpraany of the

P O B R Bl B ML FRGALR 02 Bl g

pI asgravah fastoy, fibaotdest ng;h facttrs) fﬂatelbﬂ-dmiwcggrpwﬂ:tfaﬁor, némes

o TR ficier AP BRI Ee Y, B o e et zBiEb g
can fixeoracSesdakinthat stitiilinte grieihefismaiRyePirdajitr tBmidte
|-abel by fluorescence, color, or

wcheﬁﬁtefi’ﬁf%réscence This is exenplified 5 bel ow for

ant I[domll ENoﬂ@b@gepﬂdemleEdﬂH@ﬁmt%&%_ﬁMd rﬁsﬁe’d%@%ﬁ&{ﬂbé Wsed in
| abe at a@(ﬁgg [,00851 [t shoul d al so

not & G% © FoqRn wew.d@saerﬁﬁ digandipd 1B%H@1§é%ies”
Th & EM? UBmiph of 8ldrg s&foﬁ&LBMQ% 26 Qan RSy AN MEISChm

the formof the surface 1's appropriate
(e. @Hﬂﬂaéy &p bigiinylated mycleie agid mofegules (NACBRINA) gluding
15Spetibdiadbdtmet.0 the LBP 10 may be left in place after
nonadherent cells have been renoved, and allowed to

gr oW98%j f Rathenfhansing axidin-biptin, e antthody specific fariany of the above
expefheied %tbe %h%bi‘ﬁ%d c%vm}iﬂ?{rﬁs 4R fQ tI_.Blz’ra?ﬁI H&Jd%o ?iﬁd these

adhesi ve surface w | row I n such vess

sur peferd RBBs ﬂ@@émnpmmhff [ BMs)to thesolpt susf’ec@foﬂm as descnbed
sub?l 2fce. Functional or "structural" assays of the

cel s after such growth nmay be one way to assess the
20qualtossy oOf cdesepall ofi thedbot&peptipasr milypeptides, aed nbmlepdie

ar oot S s be et ek LBVB Gy Bt Porlaso e

p h y $AR weferialc Blethods foabiotimyistionto€ polypeptides and other
macromolecules are well known in the art (Hermanson, G.T., Bioconjugate
Techniques. 1996, San Diego: Academic Press). For cxample, sulfo-NHS biotin

25 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

25




cells detach fromthe i nmobilized LBP over ti

[00861 In a preferred enbodi ment, a PS surfacgl%!':’fmamh2007
culture flask is coated with HA (with or without an
intermedi ate layer) and then with an anti-CD34 mAb 20
WP 2094/034266i t her a first or a second LBP. An PCT/US2003/030479

~unfractionated popul ation of cells V\,hi ch contains (or

e PUPRARE ol 15 2R Pl Bl e B et

popdbrethé mgobilived pelyphptideredy Heradtiedmdehammiouetof binding partner

oS AL LS B BB SESRS B The
di sdzeled., b? fleorkescarsds, dodorf drlche@aihingndsbencél EBHis E@xét@liﬂi@@
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nunmb of c%p_{lespon ing antigens or epitopes in a

cel aé}g‘a?%fo B¢ INeFh cellponiiptinng may be detvat from. boremetrow,
t hemBbiBsRVeribiRY2 Blob® qme@y bxqﬁxzo gcaﬂ@dr@ 8o &Oﬁm&dg&fi@ﬁaﬁ

a device 10 conp r|S|n&11 nsity arra
sucHe Fashe offisnd fisemdpd gﬁaﬂiss filted to the Idesnsd rvblame with
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quantitati n% ei ns
in Brefgwbly, B Mmaa teridnare pdided mmeéwmtlécmﬁet nemntlisdent Bells

\(;Ir té;arg o Ve gﬁée%g{:c%gcaﬁ?gcﬁl%rreng EpiPoNS S dilile egrnctwlv gl‘tl may be
grown to large numbers for clinical use (e.g., stem cell transplantauon). I
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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activity. These devices and nethods can be readgl\yarch 2007
adapted to high throughput 15 analysis of cells

treated (or not treated) with a test agent such as a
drug. For exanple, groups of cells treated with
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cul ture supernatants can be taken, and placed onto CAR

surf S . ' nti .1 br LGL

ecdiB8y R EACMER AR n RN R Y R ST B B
20 [De8ehd IRR (the eapnd ageet) Astiboged iheygpsttan bnaray, suelphs £ a
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i ncl udi but t. ljmt t i des, tracel |l ul ar
. 1P s U O B BT st ysaie ke,
PCT/dJE20 08630443 FiRIbR ¢dkle, and PlaoM dhid @AR @fufaces onto which an
cyt okines,. anti pbodi es, gl ycosam noglycans, |ectins,

and 20H9AY ibjasy mipFRTARSITERFPIoF HEadPRPtidedbmrehas RS be a

f ungihRBALe@SSay, avoiding the use of intracellular

reporter genes. [0091] The foregoi ng net hods and
%\E‘EP my capde yardin af reghicaglating” or split culture

i . . . . . _
NMgp@sth AeRASdelIS ard ?{dma iR §paft AR O ht%wlﬁ)d;dl% ﬁfgﬁﬁc?reggb?% ofa

eval uate either cells or “various body fluids. B

| S suface irepied nseme svayrbsayed o ester §or afumtipns] response.

Li gapiiad i -

o e ?Jg?gltsﬁgmrpﬁ‘@gt%iﬁg’%} R Nel PR o E Gl |

10 wsHdacesmRien Ase thamzwmsieped foor ailesponiling BARsuifacedd fogiresent

as i | ' JSi ti. - .

g R ety SEER bR Wil
present or amount of particular cellular products either expressed on intact cells,

secreted from cells or present intracellularly and releasable by some extraction or
lysis procedure. This split or replica method permits correlation between, for
example, a 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

_'27




step of covalently immobilizing anti-CD34 direchly.

rch 2007
onto periodate-activated HA using reductive am naat

- as described herein. [00931 In another enbodi nent

L
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involving a first and a second LBP, protein A or 15
PY@RW#PS1%86i s | mmobi | i zed to peri odat e- acti vaREEiUIAE3/030479
The anti-CD34 mAb is then allowed to bind

nonco nt |. he Pratein Pr ot ei n I n
oo PRttt Bl bRyt dofts Shtisabacluti i ipend
avi dieliker Théterdnt B\sueh NsysiSmimaHRial fvcfitndl Bssay, avoiding the use
peri dat e-activated HA. The biotin is conjugated to

t he © ?’ce&&?ﬂmﬂ FFRH 8IS t he biotinylated mib is all owed

to hdomg t @hé ﬁ@egaﬂg MKHDAE ril Je@R b SHinBay Ysey @&l pRR oL an
Coupl i ng of Ligand Bindi ng Pol ypeptide to an

CAR eBHRodipeapitic apdothersergnpstisgroredueathel sxatuale githern caliaor Aa
or IBadulebdsmad. CAR material are described above and

in the Exa Dl es_ ()(l dat| on of these pol ysaccharl (iljes
| eachsh : : ycand Oy y (g and Rinding

adj %E@Emmédroxyl gr oups and the creati on 25 of two
reaCtt ve al dehyde grou ﬁ Typi cal ly, when a al dehyde

moi 440921 ( REHOpP genes embodiment of thrinveation, GeiLB® isisaobjlized to
R
( ML 0,00 bR 355, AR M e

reaction pro

i er guti-EOR¢ @H@)as an Emldewao@uraéef) |ﬂmpr0®as dwenprises a
For oef b el A ARR e U A Sty BRRA°

gI ywpgmﬂmmeﬁmmammmasmgmheﬁim st abilize the [ nkage

cub 05 et B R P ot A B P pn Bl K e

car piogein Gug m:sobtig:ed thxbﬁodm}acﬂ@aﬁd HA( iThe anti-SDaW i At7ik G@n

agen n a sqdi ohydri de,
sodl‘a{]ﬁ# 613%&18% ?%’ﬂvgﬂﬂéé H‘ghﬁot%%t’é%%?"é%re to forma
sP gc% %néa% %%nfa%g%g%ﬂfoﬁiﬁwﬁﬁﬂ%lvﬁ@a%%éﬁ@ﬁs%ﬁ&ﬁ LBP, a\trlchn or

nm ne i.,s reaction
can SEPEYdRLIS mPtlw%dapweﬁct%d%Twme gPnjugated to
f or tehei@osd MAwmd HYRbERA M mAOWANSKed thBEIGE uﬁl i ng
and S,gxln/bl lizing reactions are carried out in

20 eu Y idi/SBFPtGiGNt | v basic sol ution and at a _

te nm{rﬁéﬂtr(ﬁ)upﬁﬁrg ﬁhﬁgﬁ[n(pﬁﬁ@ﬁfg ﬂﬁ@gﬁ&t}h Y CATR. (ﬁ;%e'd%grface
about 6-10, an € tenperature |

t he 8%l PrEoaated wih Fas iAdgoraaetbensarsCAR essesial are

r eagiskona aﬁ&ﬁléﬂél e BRup1S! @R daligd &Qﬂ?sgﬁtn Q@cﬂhﬁ%\’i@aﬁs to

to proceed for just a ?nepvlv i nut es or
Configariage ofithpsugwaingibeivscn tve aslinopit bydioxil geoups wum erdation

and f 2 r [.O e
¢ RENR A Bhtba Trmit, Bl BB TR ERO,
AA wacts with a primary amine moiety (R"NH;), an equilibrium is established with
the reaction product, which is a relatively unstable imine moiety RN 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 Iinkage 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

'borohydﬂde, sodium cyanoborohydride, and amine boranes, to form a secondary
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10 another such CAR material are treated in a BBRALL, 2007
simlar to that described in the section above on
"Coupl i ng Reacti on Between Carboxyl G oups on HA and
Amine G oups on a Surface." Here, carboxyl groups on
PO 2084/03bther CAR rmaterial) are reacted w t hPGIMiS2@03/030479
groups on the peptide or pol ypeptides (or ot her

am nesc ecule i n order t | e, the
pep e i it h enietsporiod ik MaBHILS S5 ¢ he
Su(rjfcmf onlﬁz'hs for it Zdﬂiﬁgﬂa U@ﬁcﬂ@lg&%gbﬁ ﬁie|cﬁup1i%§f8ﬁ@stﬁblﬁhﬁg
'side o i gure iS ed above the - o}
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esters to forma stable am de bond, thereby

[ B zi ng the peptide or polypeptide covalently to

t he jgaep f alicanofhBESEthé® afteh® BSoxitmon) SurGRES doRfd With HA AA or
ei ther, one_or two steps. The two- ste reacton invol ves

101 r apother g GhAR %@nﬁwe {rgated i & mepner SiElRE {9rthad fessribesin e
EDCsapibiatdve Bh t‘@cﬁiﬂmé ﬁ@acﬁ&r@@ét%ée?lh Jhds pf@%ﬂﬂsdon BAGES

then, as_a second step, ddi ng e or
pol YiEs Greups onp SurfosT Aipre carbesy! guowesomi FbA (ortohsr CAR

opt AR SrB6tdl v SR H6le b e S5 OO s B e
t he aiybdPriginhignmiesulc) i ader rmf coup][e (ﬁ&aﬁmuddaorlpnbrpm to the
h
159N ) i 36 Tleafifhde D e BRI B LRHARTE: Ml e 3Fae of
flo: Figwierg Mswpksed;abdwe dietca)@t Q:fﬂupn:jcﬁ';medemb llﬂ;&téi?l! aref
ratio .are no ended to be.limting o
| o RARH 1B OSBRI &Vl Bore by R il &
égo%\DCl\/H:he hns?ﬂﬂa?mteﬂﬁd?@?ﬂﬁ%&?ﬁ%ﬁﬁﬁiﬁd&?&mt ; 04 TPthe
ea an as reat e
o1 e ot B, ST SR v n eyt oo SEbilans
20 ?h lsllsmpo@ﬁal M@mﬁag&uw@tmgfe@ﬁae c3peiiide mjuaﬂlmese
0 ea r plas
i 60E 0 - HOHE SidE b ey FmebYGRR e Paptid

~ pr esspolweptidebAalantiohs thelkrkRe. 'Hie@@ﬁhd%ﬁn@in&y bé‘&a@rﬁcﬂ%t in
Ias&la chamber at a_ constant rate of 8sccm

40 W
pOWEHAST P30T e geng The BUR EHeeo e vaiyes Just aeting the HA, AA
or other CAR material with EDC with or without the stabilizing compound, and

25 then, as a second step, adding the peptide or polypeptide. In the single step
reaction, the cornponents are all combined (surface-bound HA, EDC, optional
stabilizing compound and polypeptide), and the bonding allowed to occur.

- {0097]  Having now generally described the invention, the same will be more
readily wndesstood throngh reference to the following examples which are :

30 provided by way of illustration, and are not intended to be limiting of the present -
invention, unless specified.

EXAMPLE 1
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[01001 ESCA (El ectron spectroscopy for chem cabg pmarch 2007
anal ysis) was perforned to 10 assess the efficacy I?

~the treatnent. ESCA was performed on a SSX-100

5

10

15

20

25

spectroneter (Surface Science Incorporated, Muntain
W@004/GA¥66equi ppéd with a nonochromati zed ACTEE2M3/03079
source, a hem spherical electron analyzer and a

| ow ener gy, ] § d ¢ onpensati on
when st oy S-S

Typilessd] | y 50 ﬁmmhm&ewmﬁtyraa‘e paﬁlmés aFal‘céh @WB@&%n@ésD Qfdre
15 chanb i ch was mai ntai ned at about 10-4 Torr,

and PIRES f‘sr W¥%rred into the anaiysis chamber, which
was typi tad:‘bntronamﬁma)led at 10'8 Ton. The sanples were
typi caII nged at_ an el ectron take-off angle,

def i ned mageaedhet ween the sanple surface and

t he g t T@é‘pl@s‘mattl‘b@hﬁéﬁmvﬁﬂ'é%hﬁeﬂl at & Edﬁeefffqz;@ﬁﬂﬁé while
|gg corresponds roughly to a sanp g dept h between
50

gdng sipmiqiien! s Rk of o pwgtagmwavé scemms 48iW pows

aref&ﬁ@&@&dﬁm@ﬁpﬁ@e&soé ble 3C(% O(% N (% S(%
&%} Untreat ed 97.07 2.93(*) Untreated 96.89

AréElestentpeptiomopEor shepgcal analysisbwes pefoufied to
0 XY 838k ‘ﬁférktfﬁd&f‘é’ftrle?ﬂea%%n&' %@%&%e%ﬁéﬁ%o i(ﬁ) not

known. Theoretl ca ectrum Shoul d .
be IHSCUraHerSyrface Sq_lam Iigrypgeateds Motatainiiew,00A osquipbed with

TN e T

COnimr eISIEy etectrér ﬂamrguai'dvlchnge Entpedsaeian FHerhid lymer

as. PRIl B B EBicHY Sprlude Gigbip 567 s deapaion

sur flmmber, whicinwali thiigdined atraie@utfl € Wod dnBl t:n 2 U0 dtrddShiB She

t 02 ch 2 WO, 2004/0 1266
b B G50 M O SHGH at ARt QT Eri B symples e

St a@picauwanhméd g lbctidh tAeFamER, IBined RAhS SloNEs
et hano 01041 60 mm Pgﬁgeotrl gd| shes gFaI con, tévéeﬂthc

Bi oEIPLtEase and fhe nepiionielih hemisphericslmalaer, o635 mh 5
1. dodesponld RatRFo% satplingehtiNeAwaR 5611984 ed

(0101}  The resulting surface compositions are shown in Table 3:

Table 3 .
C (%) O (%) N (%) S (%) C1(%)
Untreated 97.07 2.93(%) : » )
Untreated 96.89 3.11(%) - - -
[ Plasma treated | 82,05 | 17.95 - » :

{*)Source of oxygen contamination of unireated 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 Si0O, contaminations,
EXAMPLE 2
Comparison of Primaria™ and PLL-Treated Surfaces
(01031  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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3. (2) air plasma treated, PLL nodified 4. (2) »gi
pl asma treated, PLL nodified and HA nodified (69@4%%?007
5. (2) air plasma treated, PLL nodified and HA

nodi fied (0.5% HA), rinsed 10 with ethanol 101051 35

YR PR0+/#266aTM di shes were divided into gr oupRCTAES2003/030479
follows: 1. (2) PrimariaTM 2. (2) PrimariaTM and HA

(0. Sobfyt Skt Fnc ontv vl TR gk B e

t r ean eibaibl. was perforrred as descri bed in Exan'pl e 1(on

non i aTMdi.s . eal ne s .30
Cec il B 2R e AR5 Frcirn pPabiletestovrs fldiR o
sccm@ﬁ&dmlm | n a treatnment pressure Wthin the

pl as nber 140 mlorr. [01071 Pol y-L-1ysine
(PLL) H“&F‘"‘%ﬁs di ssol ved in deionized water (D H20
20 to gm@a@ RsBehdaol ution that was coated onto 5

pl asma treat ed pol y eﬁ%rene di shes by incubating the
di shes* f(zDFJéﬂlaWQﬁealt Phlompiifigd ne sol ution in an

I ncubay, ofyy aﬁ%laﬁﬂ%tr%\’e%r P, Bi3kified E&&lm (ﬁdﬁﬁhﬂ@s%"hﬂﬁ' on

was renovéd mor ni ng es were

ri nsed-t@o %B@Fﬂl%/ﬁwfqdhl’@% mpdifigd @mHEA owdifiet (0.8%y HAN trinked
10f urt hepsq, gmdif i cations. 25 [01081 40 nm di anet er

Pri mari aThVdi Shes wer e purchased from BD Bi osci ences

( Lalksest e, 3 Badf Rimlriadif dishs edreadividetisiovgealps pOMIBWs:HA

coat| nlg 0. SO/WI—IA (fromrooster conb, Sigma) solution

é red 1n pot assi um phosphate buffer. EDC was

d| ssolWQﬁ)H’rﬁnmﬂ&SﬁdHﬁhm@ﬂiﬁéﬁﬁbaVﬂ{Mﬁfer and added to

resul t raI 0 bout, ecul.e per 30

r epeat> lf?‘h]? %%H%%hﬁ%ﬂaﬁﬁ@dﬁ%
15coafmel) Wi M} p'.ﬁﬁha @batinBet waIDEEINned 0f dbséribad h{TEMﬁﬁgdﬁﬁibm

or

phogphat e d all owed to stand_overnight
rea F"F’Gﬂa %@Sﬁotﬂ#ﬁ@m@ Wﬁé” ﬁﬁ‘ioﬁiisritj‘“’tgﬁ’é qady air inbleed

sol uid QR ofB ScdnfRRIREh in@dRhmedilprésadd viBinGhe ﬁgﬁ?a chfber of
2004/ 031266 PCTI uS2003/ 030479 di sh was washed

thoﬂ%@ﬁ?’? with DIH20 to renopve any non-coval ently

at t g 8911 @gﬁi oi¥ls isS1Ved iPBLibnigad Wtk

prot ocoI é!?ﬁgs E%Ih%st ggt) aset ce+ })m’ or#grl%r?at e

f r ot ke a|_ 2@" ° sg}@pn et way deated onto 5 plasma treated polystyrene
dishes by incubating the dishes filled with the polylysine solution in an incubator

Lh

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,

25 [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 resultina ratio of about 1 EDC molecule per HA

30  repeatunit. PLL-coated and Primaria™ surfaces were coated with Sml 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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5 University and kindly provided by Dr. Gayle
Lester, University of North Carolina at mapeﬁqurﬁZOO'{
were grown in our |aboratory using standard cell

culture techniques. MZ3T3-E1 is a well characterized
AWl 200&pA12Hsy gr owi ng ost eobl ast cell |ine t hetT/uEs03/030479
chosen because it attaches aggressively to nost

co Ly used,.tiss cul surfaces., O her, cel

0 s HRE o R s TG oS P e g
10 pfAoaudciosikdrid ardry.esul ts. [0111] Cells were renoved
fro el ]l culture flasks using trypsin-EDTA,
acc%gnjé-“—?%“—r#&gaeds known in the art. Cells were
enunELmt GMCSI(IZ)%%& mwl laﬁ:%];dﬂs, nmmﬁemd@h Iiir.g.n mezdh@a}s, ]?uke i
containing 10% fetal . seru e addjtion eta
- ol (OGS g R Eovide By Dhied B St DRvERSHY agrts
adhgﬁhmmamngw.auhnpw@agbhﬁhHﬁum@@kﬁdyuﬁﬁ%&Mﬁh@ﬁ@ﬁcmﬁ&e
stringent. JO 12%%I_mTed| ateléﬂ,before cell seedi ngﬁ’_ one
HA dSSERIGEFSoMER TEd A5 e Welhcharacisrizadand rapidly srowggostophlast cell
Coalelthandasdihb R beehhdd iPAifabiRs 8o QN8 Wbl cb!ﬁmﬁmﬁﬁed

soaked for 1 hour in ethanol to invéstigate t

ot akPTP EYe strfiecsObeaek nas avallsble to fosplakiliinfh art should

105t elddndAbih s BRihod. 20 [0113] Cells were seeded
(about 1 mllion cells per 60 mmdi sh, 800,000 cells

per (@8] mCellswigre savepvieh Gom seibenitire BRls ysingdrypsindliddt or |

Cel Lahd; it hase.cont

i cr BRI Ao Ml TN R ReriRl sh o d

7d afsvapendsed|in media domiginingd0% feialtcalf beramt Thesdditiomrof fetal salf

i ndi i ri '

tr ST SE RO Ml o R 93 UG BEL B o B fhe 1A coned
15and sepfacesadorefsoimgergonf | uent cell  nonol ayer + cells

att d r do..not.. f or m.epnf | nonol ayer

t ¢ i‘filﬁi a?ﬁ’%%‘%%&ls’%%%"{ ° cs"a‘%)l P 35‘818( o] C%%%ﬁgdg%h f%n 93"&} ery

f e;/vltxem:hﬂest, apt and i - congd s PeEadri{Maurflcesbapdvith HA; were

cel ls

ST TR R M NESTRENER NS
PCT kdva2808ik 03AU7%on ketbbg 4 Pol ystyrene Surfaces: Cell
20/_\t t ?G%PS?E nbelﬁc‘%rg seatlatde& gaggu% 1 mglrl}gf? cegfs pgrag/()s&m dish, 800,000 cells
per 35 mm dish} and incubated at 37°C in an incubator, Cell attachment was
monitored by phase contrast microscopy at 30 min, 5h, 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.

un

-

25 Scoring: ++  cells attached and spread, form confluent cell
‘monolayer
+ cells attached and spread, do not form confluent

monolayer
+ cells attached, not spread (round shape)
30 - very few cells attached, not spread (round shape)

- no cells observed
_ nd notdone
The results are shown in Table 4.
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Treatments and Coati ngs 0.5h 5h 20h 29h 44h 5d2§‘i/la?8h 2007
Untreated + ++ ++ ++ ++ ++ ++ ++ Air Plasm + ++

++ ++ ++ ++ ++ Air Plasmp, PLL + ++ ++ ++ ++ ++ ++ ++
"Air Plasma, PLL, 0.5% HA + + + + + ++ ++ ++ Air
MVa20031bel., 0. 5% HA, + + + + + ++ ++ ++ et PEIGE2003/030479
rinse Primari aTM surface + ++ ++ ++ ++ ++ ++ ++
Primarial surface, 0.5% HA_+ ++ ++ ++ ++ ++ ++ ++
PrimariaT"" surface, O. 5%!13 B4t ++ 4+ ++ H b+

et hanoPolystieae Sitifatekl | N smrmtthnmnSdouaeatmmel(ﬂurs badays)s
werije d fty FhA——s f—ar roehTt e

w tih &%%%gakﬁgagr 9%%?1“(:;5'(1% lipfl}(" cﬂ?%e g;r gdge!qs ha.fd
wer|dntr@test hanol ri nsed Hehopstratd $ofventHst abitl ity +*
of mpgemalng - H/-\ coat ng Can be+ vashe(d + [ - etHAanor+

ESC asl v' Sl s (see Exanmpl e [ de<‘cr| pki on| of E%Ol\
set| ArpmareL. IR i n Thbt e| 5 Ta"bl e 3 Qo oy NI+
S ((%rPEshagPLLOms et ed P/A 2R 2176 ) + Plashe { reafieer
85./Gthardolrins® - - - +0, 025% Pl L 85.35/11.40 3.25 o -

Pr i rampraifsugace00 13. 51 5. #9| #-| #PLL ¥ 0, 3% HA 34*%62 +
12. Pﬁmé’na%suﬁﬁtte[ms% BAM + Ot SPeFA 48. 1 1+4 4] 442 D+AF #+ 4 ++

10 LX)\ Qo ant ot o ~f - P |

ek ﬁﬁ A CII _f_ll l_#'t_l al'! (WAL ¥_“ r_"h-l g* V|
pol ﬁ@?ﬁgg Fsérn%b{\ﬂ nown. Theoret+rcqil l'y | the ESCA'H' i

spectrum for PS shoul d be 100% car bon. TI6T AT

pl asma treatment introduces oxygen-containi ng groups,
whel@¥ M SunoRasy: cp%ﬂuemqeaényer@dvewfomﬁ angllils and Primeria™
and shz?ac% ﬁﬁtﬁﬁéd@ﬁhbgf h{@éé\% Jigﬂﬁ@.r‘i‘ﬁecsﬁrfaég t were
pol y-L-Tysine, one of "eac rogens represents a
5f un @ﬂlamiahi{eqdrdemnm]ateanﬁvm stgblﬁmpafm teatihg— gy coating can be

cov | Y COUR addi tion of HA
IS ng % v%étgl Towe 08{ E@gmeé%]pyf%lﬁmgg‘? Cand ON
o at if0ss] as Remilts oﬁ\ESC}S 3nalys1s (see Example 1 for description of ESCA set-
up) are shown in Table 5.

Table5
C%) | 0% | N | S(%) | Cii%)
Untreated 9724 | 2.760%) - : -
Plasma woated 8560 | 1440 | - § .
70.025% PLL 18535 1140|325 - -
Drimaria™ 00 | 1351 |549 ; :
TPIT ¥ 0.5% HA 8462|1213 |35 : .
Primaria ™+ 0.5% HA | 7941 | 1441 | 5.43 : :

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

fo116]  Air plasma treatment introduces oxygen-containing groups, whereas
nitrogen is introduced by PLL modification and is present at the Pr.ima:riaTM

15 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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29 March 2007 WD 2004/ 031266 PCT/ US2003/ 03047?9 %5007
6 OCON Untreated NA NA Plasma treated (PT 8’1

NA PT+0.025% PLL 0.13 3.5 PT+PLL + 0.5% HA 0.14 3.73
PrimariaTM 0.17 2.46 PrimariaTM + 0.5% HA 0. 18 2. 65
[voa1®dnsibe O C and O N rati os increased for gus2003/030479
surfaces after addition of HA, indicating that sone

HA was coupled to these surfaces. The lack of cell
adhesion 5 prevention*¥¥&8rved on PLL or PrimariaTM
however, Tndicates that g amount @fy HA at the
surflace-nodified accprding.to the praocedune descri bed
in tﬂ?@leé%rrpl e was| not N\iffi i ent NAEXAVPLE 3

Conp assfum sphate—a VES1Buffer for
Cou ?1%%%&%({@ PLL F?Zat ed Surﬁc usi ng EDC

Ol y I[Ml)gi%@ié: 96- wel | PIat - bottomBrﬁ crot iter plate

Wwas %il SE q%l% —eat Of U|| o ke ‘ﬁ)l asna
process escri @e in Exag% TOt gﬂ treatment tine

15 w@u&a@éconds at|{ a sn.eady a|r 240l eed at a rate
of 8=seermfe X A—a—t-reat-AeRt—pressyre within
the |FRER ST AR RS e (01201 PLL
(Sigma) was dissolved in DIHZO to make a 0. 05%
solution that was coated onto the bottom of 9 wells

in (WS, ifhfb%?swé QN egttos dncrgsspy allygfaces afyr addiion ofdids
at Wﬁﬁtﬁ&%ﬁﬁ& HAewas-Ehﬁplapij.oXﬁéééhlﬂzc&otﬁglhtfybf‘é@?%&hgﬁ&

renmoved and we 20 were rinse or oug

SDI HRYSVEign th@wﬁd an BLL«/ast@ma%daowyerandw@r%at the amount of

tempey ﬁtﬂiérsﬁrf&%tlﬁddlﬁéd g& RGhd G % 'a%? %]1.8% E)%mple

coating was performe nscr|
0. 5Ya#pet sffiecishh r oost er conb Si gma) sol uti on was

prepared in O I M pot assi gphate buffer, pH5.3.
Simlarly, a 0. 5%I—|Aso|u 'on Was prepared in O IMMS
buf f diompasisep-pfPoSsinE Fhospls hgiling HA to

1gPot assi um phosphat e buffer %ﬁkNRS buffer and added to

15

20

25

ei ther HA in potassi um phos e buffer or HA in MRS
buffer, 34 treated Surfaces, using EDC Onl

[0119]  One 96-well flat-bottom microtiter plate was air plasma freated
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,O 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 potassivm phosphate
butfer, 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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29 March 2007 WD 2004/031266 PCT/ US2003/ 03047% arch 2007
respectively; to result in a ratio of about 1 B&A

nol ecul e per HA repeat unit. PLL coated surfaces in

the 96-wel| plate were nodified by adding 100 pl of

RO BIBE9313%6| ut i on so that PLL treated surfaceBCHERa03/030479
nmodi fied by both HA /EDC in potassium phosphat e

buf f;8pedFel9Bb rosift upé’raﬁ'lfb{ afg% | Ebé@%legﬂgis Eﬁ%&%ﬁﬂtﬁL

per 5COﬂItI0n The OW Nng nor ni ng
sol ypaterhsupfaces mt@@éﬁeﬂewmmcdmﬁaé by M&@OM of BAGIIG/

And B G PLETRE A AT SR BRI Yo TERG R e
[01 zﬁyassﬁeh phctspﬂldtwtéfenm widl dvi6g Hox /EIDGJA&tMEﬁ)blﬁ'Sﬁ‘ (mbéaﬁs per

e ) 5 A or R n e ao Gty s o edeach Wl was

i nc ukmalteadhc@bugammmana tB Edﬁib% jSy nonQbZaldntiy@tthched HA and
attaghnent was. noni  or e l\é/, ase contrast nicroscopy
at B allowgrio qur dryjunts gel d after cell seeding.

Cel lo12d;t ammmmmegmﬁasst&@ﬁyﬁem Waspifofinggear
in Tabl e 7. Table 7 Polystyrene Surfaces:.” Treatnents

Cel | G%FP%H REwEpledo Pé“SaWer? Ffﬁé%i at glypuk 1%900@9%1;6’: wigh gnd

10CoatdiBtedt 5P On Gathelhtgd 50 Air Plasma t t ++ ++ ++

- due A*rma

15

20

25

Air Plasma, PLL Coating t t ++ ++ ++ A|r Pl asma, PLL,
0. 598113A / Cibgitachment wes menitored by phasel coptrast midkescory. 90 Hilu,
I VE t e
§01tmn cf 24 aﬁd IP ﬁaé]]‘sg?cﬁ%ﬁ S(felﬂ ?%%%g@%sesaggé Bs dbove,
[OlS&&ﬂfSnP@a!rmﬁ‘ﬁblﬂEDC cat al yzed coupling of HA to PLL
| eads to surfaces that doﬂgﬁt? revent cell spreading
and _growth. However, in co ion with MES buffer,
celf | Pelifrencosnriages: Erdatoeuisal @eumtyacbubammablaeumel thrs or days)
at tachnent apgcﬁﬁ!"‘ﬁ?y 20 in lﬁ‘% Ry f \,w trt pazenu 5d

u
reﬂfal ns—that way over 5 days ofl culfure LS
obs8F 788N may be the resiil & of part] at“‘Hﬁ cdhti hg of

thePAsabiraa;esLC@mb t he ooser\iea cgl T [ar g3iCITERE y 3€
sat---ng—on-the —underlyi

N y g
PLL coat mTV\ﬁi/c%lgBBport% &t thchment) FF eXaVBtE 4 2
Pr i ﬁsﬁPlﬁ%{ﬂa\/PHAOé%mlM%urfaces catal fized by EBC ahd +

Ewmosﬁﬁh{é Bulter; “MES = 2-{N-Morpholino]ethane sulfonic acid ..,

{\1

[0124]  In-summary, EDC catalyzed coupling of HA to PLL leads to surfaces
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 suffaces, and the
observed cell attachment may be due to defects in the HA coating on the
unde;lying 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 recewed
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[01251 PrimariaTMtreated 24-wel|l flat bottom phifs 2007
were purchased from BD Biosciences and used as

recei ved. 35 29 March 2007 WD 2004/ 031266

PCT/ US2003/ 030479 101261 EDC-supported HA coati ng was
VE? 208+4%Woas described in Exanple 2. A 0. SOBIRAISRI08/030479
rooster comb, Sigma) solution was prepared in O. 1M I\/ES

DUt e R RSl e MR S
r alt IAg) ilﬁjaﬁ b (fruim ﬂ)Oﬂ'?l(ﬁoﬂbJ Sigmd)soimdon Wes pr?m{mltm OﬂMahélElﬁo 5
3" o ik EbE s Frivea Bipd B fia Rl ek atk Bt e

ove I\/I:Esglhtffef Wresfuﬁ&ﬂi 1266 of £boCCEDC midiufeq@kt BAIré@at unit. 10

5w B 1O RATGHIA Bt oo g g g4 p/EDL Shuton

NONPRE et UiloWediolsal e%nﬁgltq&@eﬁﬂnaﬁ &Soce@! Thakliewag to
a|r d_ until cell culture,

01271
%@55&@&&90%&%@91% °%§§VGHW\‘-?1S Fraghgd emughly Wit o
HA OPRLO Rembid 289 néilXovaleRPattalbhdd: rﬁ%&d%&émm EIW&H% air

comh, Si.gma) sol ution was prepared
buf fgruntibeslizulige. EDC and NHS were di ssol ved i n I\I(B

1pbuf fo@f'?] anﬂDCﬁ@@«Qﬂ SrtddAr Al bmg‘#ﬁgpﬂe?a:&@%nﬁéﬂ)f 8 A &)a I—%

result in a ratio of about cule and

ol 8w BRCsiane. A Or8hHA (framirposter o) Sigma) solptin was'prepared
m :
H,rAII %Iﬁ%@bﬁff& phes.63. r%@t A ﬁ}gfﬂveﬁﬁls@rﬁ%d%] Lﬁiﬂufﬁ %nd

NHS sol ut’i‘on. I shes were
to sddsdtp H:Mhaﬁ@lgmmﬂ\&s buisr jogaultiing ratio ofalwyt 1| EPRgnolecule

f ol 9&@{1 Q!
dios and wer vvashgé? %horofggﬁﬁmmgﬁﬂaﬁ%z@&twﬂe
151 enmopdifiea py a@mg:bmhd:féwmb%ﬂﬂasﬁenbﬂ—mm dndpdistice wermnd
di uJ e, .. 20
b U PR g bl Bl
was Haesolusionsads sesoovelh sach |dish dnd welbwaregyrashed. thdrOdghB) wittel | s
d at diff [ j i . 0. 100,
250 DIIS TG ity 5 pobt SRl SR B s i SR s
ont efid¥ddr@ ki rhMntil e@lllcaickre.Pr i mari aTM treated, HA/ EDC
dified, d.pP t t dified
20l B B A P e PR
af t e¢sciRddlin Ee@mlilegy, nedia and any non-adherent cells
f [ ™ t d, P
T elEEh LA A BERe B U BN Bt 2306 100
and264d Je N T i ik EhrfaSdd hRI@Bnarivt! kAGASPhifamaNy

adherent cells were washed gently once wi th nedia _and
2 niteaied FRA/RRE @odifisd cnd Brimatie ' deeated S LAYEDH/ DS modified

25 adhgeiks if Bl - Prinlia™ plate. 2.5 hows 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
30  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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30 duration of the study. [01301 Al cultures Wane. ., 2007
mai ntai ned in a 37C i ncubat or between m cr oscopy

studies. Cell attachment was nonitored by phase

contrast mcroscopy at 30 mn, 36 29 March 2007 WO
2904909831266 PCT/ US2003/ 030479 2h, |d, 2d andPGHUh3éE0479
cell seeding Cell attachnment was scored as above. The
resulpt &1, £ ar
oo S SEH o R e R HA  Tte
preﬂ@ﬁﬁé@ﬂéhWﬁwngdﬂﬂéces prepared using a nedi um

G S e L

per plrwente@eaHAumfaces preparéd wsingenthedian sdnddinibg XES Hugfer with a

eag t ase I t he
S cnmbabdl FEIR o8 s, St WS Beab S o s
i nt encrfendleaper HAyepeat shit {s s&ﬁcﬁhﬁo@fa}nﬁ% thﬂ&ﬁaﬁ?ehﬂ&mﬂﬁh 73
previ cess ., i.f the,syrface S
beerf® Fﬁ?ﬁﬁqﬁwﬁg 8ﬂm§@§\ fiag Fesciien eveh e e @?ﬁ%
10 anternpliatedier sudl 22?PLIVBY BHI wifithihas ¥len 28083 1eB&ed
PCT/ US2003/ O4f9 Ta Iep? Cel | Qﬁn5|ty on, surface
Cel |neﬁi35’e#3§‘?ﬁ“ edied begn paswadreated sasthe suliigipat amine groups
10( celatesdessait) 0.5 h 2h Id 2d 5d Untreated PrimariaT"
100 f + + + + 100, washed + + + + 250t + + + +
250, washed t + + + + 500 + + ++ ++ ++ 500, washed

+ ++ ++ ++ 1000 + ++ ++ ++ ++ 1000, washed + ++ ++
++ ++ 2000 + ++ ++ ++ ++ 2000 washed + ++ ++ ++ ++

+
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Primarl aTM 0. 5% HAI EDC 100, washed - - -
washed - - - + + 500, washed - - - + + 1000 ?Zé%ehrchmO?
- - + ++ 2000,washed - f t + ++ PrlimariaTM 0.5%

HA/EDC/ NHS 100, washed 250, washed 500, washed
MoOesmmazskhed 2000, washed "washed" neans t hedt/usz003/030479
non- adherent cells were renoved after 2.5 hours, the

.surface rinsed with PBS, and replenished with nedi um

eitlher hyaluronic acid 1 _Q alginatel (AA) tlo ¥

pol [yRB™adheff aces. 38 29| Makch] 2607| VD 2p04F031266
PCTTEISZOOB/ 030479 [0I331 60" nm pol yStyT ene @i SNes
(Fatep g+—8b Labware)-—were—sublected-to—fHve

di ffzgrenfh amoni a_pl asnma t¥ eat mént 5 ('%our di shes f)"er
trgdPfent condition). Al l*treatnept +enpl oyred ja 95
wat|tsp0, jwaslﬁﬁ lsz RF plranar i oae...generﬁ’te pi+as +Th
th 1B§UT;J| es—pacet-on—the—po SALn eH-+ver—pl C"tf(‘de_b_;\_#‘v'.rt h
t hd_top electrode Laromd@d The el ectrpdes were 20

S EXAMPLES Anmoni um Pl asmel2bl@8t nent Fol | owed by

;%g_ ;J_fOé]I Llﬁ‘en ) dt g ta meh!@é&retat i-i’n'lfa‘—’lhrs or days)
i ti onal{cetefau’) nent s W Ottt ??a'l_
tolidentify plasnma treat 'l’]t cond tf@ns |?rﬁj addi

t o |Pintreated BWidlaria™at al | ow di rpct coval enf 10
at t[@ggmermt—of—=arcett=aties] rESTEt Ty Taygr—4

cm|i'PP%PaHed er and 6 cnl apart] *hel t r&at rentt +
corn@bea ons were: Conditf|om ] Granm er++punpead- t 9 a+¥0

mr T200mﬁdp' essure, a prop mhor N8 atposphetre—;
est plasoa freatneht qiven
Corjdi PTiBA™S" OSHAMERC punped tio a 2D niforf base
pr essejivashed S/o mMiorr NHS . . R +
250, washed - - - +
500, washed - - - ¥
1000, washed - - - + T+
2000, washed - + + + T4
Primaria™
0.5% HA/JEDCINHS
100, washed . - .- -n -
260, washed - e - -m -
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.

5 EXAMPLE 5

10

Ammoninm Plasma Treatment Followed by Hyaluronic Acid Coating after 6
Days,

{6132}  Additional experiments were carried out with the goal to identify plasma

treatment conditions, in addition to Primaria™, that allow direct covalenf

attachment of a cell-adhesion resisting layer of either hyaluronic acid (HA) or

alginate (AA) to polymer surfaces.
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10 atnosphere established, and a 120 sec pl asmBg parch 2007

treatnment given. Condition C. Chanber punped to a

nrorr base pressure, a 200 nTorr argon atnosphere
established, a 60 sec plasma treatnent given, followed
byo 20028318, 375 mlforr NH3 pl asma treat nent . pQUGSDE31000379
D: Chanber punped to a 0.3 mlorr base pressure, a 200

ol adhis - SRR AR S PoRa e HRa 007 B T s spjeted

mT orfivei4Bergt Zamoﬂﬁr_;lx_m hiash el medtOFolirtdishes %g tr@ﬁ%% Qéndition).
punp t a or.r ase [ r miorr

bt oS e TP e300 YElnbh JOQUH BF plang disdssncipiad plewpa
NH3, wighttle gandfies pled @ 8.6 BRttohd @RleAeRErdlic WM thedBp electrode

ol | ow | as treatnment, sanples were stored at |
| {oorﬁr‘f‘g’ﬁ‘%qe Pﬁw@w{mw%ﬁmen top @R @n apask i Thg redteent

Wi t hohifltigGeREsli Ng to the follow ng procedure. ESCA
Anal ysis [01341 El ectron Spectroscopy for Chem cal

Anal ysPenditionds)\Chapmberpymged {§ a20gellorr Gese prgssurehe 3 SoaForr NH;
conposi t ke, d REpAFERRhA; styrene
di shes. All Sﬂ{eIr asnma treg?eaﬁﬁ%éﬁgaghéﬁg&m%gmﬁ%on,

oxy genConditiongt &ambes pumpereo 3RO wkbrshesd pressarepaiditsanTort B

B T e T

di shesCansitonids Chambe guapsiop dididgmTar bise prrsoics d 30@Em T30

ot cobl acEo RO & ofbeclife i Gploved

seeded i hy 825 shcs3danBdrr WHspleghaigeadedsi ty of about 700

w0 200 EE; Wekbuoe) 30 8Tk bnsf rsss s

15i ncubat i aigen ghwspheresikblishtd, & 6BgRIMMatRAlchiVEvaa Hol K&

were obfai . 1 attachnment was seen on all
surfacesgymgﬁsﬁmqmmm?eat ed controls

had f oCemattion B CRAhbER BhmpaANG L 2 BIToRYbabd \Rbsshre 300 F

cell attachnent tosgl asma treated and HA-coated

di shes wa0osrhere esighlished compriredafd 2% BmeonrodiSay N, awlq 25

attachneggcp%mgﬁgaﬁg%@@gvrface. [01371 Cel | attachnent
to the plasma treated and HA-coated surface was scored

20535 dedtollpwing plasee Ereatmens, sarples wors stayedhatcoqur BepaEd (RT)

25

30

Table 9. g6 days before coating them with HA according to the following
' procedure. |

ESCA Aualvsis
[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.
Celt Culture:
[0136f 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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Table 9: Cell Attachment to PS Surfaces Coated Wihhot¥yo7
either 15 mnutes or 6 days after
Ammoni a- Pl asma-treat ment  CELL ATTACHVENT SCORE Sanpl e
"I D Coating HA coating at HA coating at 15 min 6 days
Seplogoes- ++ ++ HA -- + Sanple B -- ++ +4pCTifs2003/030479
Sarrple C-- nd ++ HAnd + Sarrple D-- nd ++ HA nd +
_ + Cel | adhesi on S not
pr o oS e m“%uaﬁ.ﬂlﬁ%?mw e o8 ofiiye CHRTSTEFIHA
US| nogtalr3@. deisaitaOtfeht MaOSRE b 81 ARfHERTTPRWIvD] RENEh lasma-
treated dishe&av\hen he di shes had_been aged or

day Srepiet Gratls hed frsred £ eopfivent mogplayaniay Hghtime yhil e@éANPLE

6 AnpRibid tE’bﬁ%@trJdt%ﬁ?ﬂLcd%@d'&ﬂ@Qv@kﬁﬁ%ﬁbw\Qﬁi freas
Acid Coating after 15 15 Mnutes [01381

pol ﬁ@?‘?ﬂéﬁ%c@ﬂ alfpctneptnn bedish 9uface. BD Labware) were
S ubiifshed bt ardthid our%%%ﬂﬁ&&aé&%@'}ﬂ -0t suffRAMak b

tion E er treatne
con@Bﬂ¢59%§ed@b¢‘@c@@dh¢w§lﬂtsmr¢smﬂlplkbkn? t reat ment

30 26 NEPen 208 ARt B Sufrates OGS A A Yphér

101391 ESCA a‘rﬁamy.ltgswaﬁ qfarsfaﬂenrmnmnntaalélasmqatrestmem

Ln

g:; Egh?e:xsgz\ﬁ nr(tr:roqghablemdggoa“ hl\o ;';a
amy@apledd %) of QCoatimgt ami|nHIN eoatingsati ) HAzvatingat
{rdatoent. canples vere | mied afsér%"i“o&’ i ?ciiﬁﬁ :
Sample A e
HA - +
Sample B - e ++
HA - +
. Sample C - nd -
HA nd +
Sample D - nd ++
HA nd +
| Sample E - - o
HA - +
10 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
Ammonjum Plasma Treatment Followed by Hyaluronic Acid Coating after
15 ' 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.

20 ESCA Analysis:
| 40




15 mnutes) with HA according to the procedure

forth in Example 5. Cell Culture: [01411 I\/CSTSZE%arChmO?
ost eobl ast cells were renoved fromcell culture flasks
using trypsin-EDTA. Cells were enunerated, spun down
Q2P0 E¥6ended in nedia 10 contai ning 10% f BEHUS28081080479
serum Cells vvere seeded into dishes at a seeding

Idﬁgﬁ%lg%j Of.ES é{é'l% glrallfc Eéél’é’)?m% théa‘ éamgﬁest L1y efcngec{] e i
cul tplasmg twafédleltfs ahaveed cavhoh, o&j'gen,atﬂr@ah,rmdbommsmhred small

pl a t,ed | oat ed ce was scored again
' acc%?é}%?%ﬁqoggg%‘%n? n’taﬁénﬁ’éaél@ﬂ?jgto the Tabl e
whi @dALloating Praredidee results.. Cell attachnment was
ee Ias 15 trea ont r ol faces. o
Tondtal. ° Fothils PRuns weohi Rt up S dohfiedl Hised ithin
adhdsintigutes methfm actoflingab thePrasdiRe tet &athad ExdMple sat ed
di ngi !t0142] Fol | owi ng phase contrast m croscopy,

t he 'd any non-adherent cells were renoved,

- di shasyri nsCIrREL bsi@blawickil WiBSredited Bbh SO Qrd ﬂdél@s%sﬁ:g
mcubah&g\go 3ml of a 10% forpalin solution (Slgma

over®p S e gREmstated, S, dayvn 40d repuspendRgrinme

10di s &s&m@gqm i@ﬁ?@hﬁts\éﬁuﬁ? Cells Whe s8dUed 7l dighedal é%seé&ﬁg ned
with 2nl hemat oxylin lution per dish. Figure 2

comyERsEy o5 ehguhd ellﬁ 1 Adier #hogt 3 haugy off tecubstipnnpiyseentrast
Wer EmY¥gdes bPIE ik mﬂﬁ&es WY EDaRe SHP o OA@E&hgﬂenW Wuﬂﬁ%eated
observed i n

contrast, no purp [e stal ni ng was
t haenhHA. doeted S@faas Fras seprsd egain anqordbig as desatiead iniheriggend to

ai

i st Bt B Glipaizid he S Op gt bl ol M ptaggy
15HA @@aﬂd ergptrol sweifacest Hngewehaomdhd sells whichrgpeamdmotidbe e

Tes e ating that

al | g@e&gﬂ feafoﬁmﬁatugsﬁ%%tn%at é_bjlt} E%%Icg%ﬁﬁ pol ystyrene

subgiszt e Folevasgp]nase; cintrast exdarbdacopy, tHeenddismid \vay n@ﬁadg&gnt

t he I ve cul tur hat adh revent y

coatPRynmat S A ol %Sé%{@@?ﬁeufw o Bxedby

anituBatioh SEMES il o€ A 1 ¢4 f@imame@mmsmesi \Aénﬁ t| PoMnaGn %8s

pl asma treat ment Th| unexpect ed f| n | ows t he

20F or RERTh oL pERGy et Ver® Eaadrish m%&ﬁg il wero stained

Sur ko BehRolyial stuﬁ&i fror 8%h, ngu@ l@%fn sﬂa@stﬁsﬁﬁg $S4if dshes.

for_an internedi ate |ayer_ of y ysine, or

Ot hBppihiairedcsht wem visgle s np @hﬁmlasmahfent@cﬂ;dlsgese dn peptrast, no
| ar ‘i %ﬁptﬁ)ﬁlﬁ aé A R8s &fs&g&fﬁ'dﬁﬂes%at haPYRE ﬁla@ﬁg Q4B EInd HA

es an
- - - coated “Slﬂg@mﬁ@pn A 22087 Ditde 20i0ine0®s 2Ble in dishes plasma

wh es .are
n eeggg g ﬁC@ %ﬁ?t%lglﬁtﬁgéﬁ %Sb%’ %ﬂﬁf-ﬁk abﬁ%ﬁcﬁr%aﬁf‘ g’fl{ tﬂ?ﬁgﬁm
sur pa:sehlrssﬂaadted irbesmpadl defectydmthe Bitectiatihethyt dibwed cqls a;samch
tre "Pot HE Gﬁ&eﬂ%\é\%\éﬁétyrene 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
30 plasma freatment, This unexpected finding allows the formation of superior cell -
adhesion resistant surfaces with hyaluronic acid without the necessity for an
intermediate layer of PEL, polylysine, or other amine containing compound,
thereby greatly simplil'ying the production of labware and other articles and
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it has been found that delays of up to about o
wi Il produce acceptable results. 5 [0143] HA ?gé@a‘?gﬁzoor
" surfaces in accordance with the invention are

preferably stored dry at 4C and are known to retain
Wietw4d/esatds adhesi on resistance for at | east PEnWs2003/030479
nmont hs when stored at these conditions. EXAMPLE 7 Cell
Adhesi on Resistant Surface to which Anti-CD34 is

| meYiessARgvhieh seh sirfpess grerspdede Har QImAbTerulis: %8&?‘%’@%@f

h avisfiéh ifabia Wrshid &feﬁﬁﬂn{ed%ﬁlfeﬁﬁt%gz affer ﬁasniartﬁ‘e@&c%ﬁt 8dwever,

descri bed bel ow. Adjacent hydroxyl grioups in the
gl udbiras hpen fgedghatidelgys affp toabopiongdewr veRipendaespcpaptable

tregtdfig the covalently coupled HA ayer with a 50 nM
sodi um peri odate solution (100 I/ well for 2 hours).
5The [@1431dat Harostebunfacsn in deeerdance with [tiwdveggtiondre pteferably

) SREONNS oBL g OB Rt Ol LR Gk ioo or at Lot

Pr otfsfiemqhmsﬁrmnsmmd@tbwseamdmgms(l mmunoPure Avidin
(Pierce)) was added to t [ag t the concentrations
indicated in Figures - | he presence of

cyanoboCedhiddsiba Rmﬁifanf Su(rEice neivhich dndisGDBis d b

10 118y o, FoRtiend afived W?ﬂaiit%wﬁﬁﬂﬁﬁ@ﬁéﬁa ﬂ&%@%‘%"@f@

Pr otmatad &3 deddribed bélow! Atfacbhytiodse grotpy in ditt glucofuiecidGing

| onal bod Phar M.n ed to the
oS R ki by eind R s S gt 50
F' 0 Wi Sodnmh- Igeﬁ&@t&%@luh&?ﬁb@ A1/ WRA1Gorad AN dTﬁébx'icﬁﬁQﬁ reaction
with the LB (SpA SpG or avidin) overnight at

[ 014%s frrleaypgsiphth ecﬁucm@mcw@émm&rm@t@nt@ma@webg}dehyde&
15addigst PR Me Y‘Jﬂnlof gl‘d'f ol ¥tin AMBYRI @by Qv@ g%mﬁr)léfrﬁ of

fluorescently | abele oat anti - nouse I g exa
25 4ggdip @ﬁc@h wes sddedle tlnegx@lzs fef-{hp c@rrcemﬁatmnseu@wawd in Figures

Pro £
1 oo pand 8 e il oPbyaifbondhybi bulfBS( i, Joifid covatently to
m c rtlef Héo Finaly e murincling-CR2BIUMAB (IgﬂéselﬁoadPhanniﬁgngs a#dded

et 1S o R RGP BR BT R bR son At Bl
20sur G mdﬂmnb&al astibolip (RharMiaga) exahdéad ecthé Mimdbilad agdiafiat
ant i.- CD3

o i BRI Ry R Pt A8 apfogiedWett aldwelfS i
. ﬁgg@ﬁmtmmnbﬁfx Spngr:]awdm)c;%ﬁnugmdtmo g9/ ni . 3Am3 io- CDSLdl
was a e 0 e (0] Se Su ace , n
300 [4#3h | df?*s&*ap‘mf Hﬁaﬂi“hc’f{ﬁ%n Vst @%{h a@zﬁeﬁarsh pieha fixed
42 %&oﬁﬁr&ho &%ﬁg of ﬁ@r?s@%&@é’b&%@ %oﬁ%ﬁ-&a&%%%&éé}%@ﬂ P1ugAB

. conbi nati ons | aneouS controls were included in
25t hi $8%gens pitirmotse Ig@ (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,
30 [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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described wth Table below [0147] Surface 1 ingl
the following groups Cl PS Control 1 1 g/nl S%%S@@gzow
g/m anti-CD34 mAb 2 1 g/m SpG + 30 g/m anti-CD34
mAb 31%/m SpG + 300 gg/m anti-CD34 mAb 4 10

Y P00+ 3 g/ anti-CD34 mAb 5 10 g/ ml ESHASR03(030479
g/m anti-CD34 mAb 6 10 g/ m SpG+ 300 g/m anti-CD34

o AR 80 380 MiRGIche oAk e 0 oA, os

fsloo @Bqﬂbetamm%ﬁlsuelm c2 HQ tperi ?dat? 3ct i3\(/)8t ed/ N
u iodate activate

ant |O[B %Ag”nﬁ%lfl%s%gﬁﬂloyu}&@r HA, peri odat gg

actl(S?lated'SGdﬁ&og/m SpG, fluorescent 2Ab C5 HA,
per e Qf\fl\lﬂf arl 1”(\ ﬂ_l_n"l Qhr\ ("6 HA fl Hor eS(:em

1 uuu.t

2AY o7 HA""%‘B’OSP@'H’ ug/mluan*tﬁ@é‘*m fI uorescent 2Ab C8

HA, I 2L00 g, T TO0 g/ m—SpG—
C10_HA nll{gco % @#@ %&{é?fggfa e pl ate | ayout i s

shdvh be|1mg/mjlspmesov i/l drCD34QARL 12 A CT C1 CT Tl

Cl o f" C1-C1 1.1 d

B-1 11444777 Cl0C22
2 4% 5 |d08sade + Drefnbanti-GD34mAY 9 9 C10 E 2 C3 4
< (& ] 1 St T marlieCsh ddy =5 & <7 <8 7 €10

ClQ H 43 -° T r oo oorE T --- 29 March 2007

WO |Z004/ 08 1:268 SPCT 1082363/ H3A4Y S mAb

7 | 100 pg/ml SpG + 3 pg/ml anti-CD34 mAb

8 100 pg/ml SpG + 30 pug/ml anti-CD34 mAb

I 100 pg/mt SpG + 300 pg/ml anti-CD34 mADb

C2 | HA, periodate activated, fluorescent 2°Ab

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

C4 | HA, periodate acfivated, 100 pg/ml SpG, fluorescent 2°Ab

C5 | HA, periodate activated, 100 pg/mt SpG

Cé | HA, fluorescent 2°Ab

C7 | HA, 300 pg/ml anti-CD34 mAb, fluorescent 2°Ab

C8 | HA, 100 ng/ml SpG, fluorescent 2°Ab

C9 | HA, 100 ng/mi SpG

C10 | HA only control

The microplate plate layout is shown below.
T] 2345 67788 07 ]2

Cl|ClicC1} Ct chppet |1 pcijctict|ct)et
1 1 1 4 4 4 7 7 7 | C10
2 1 2 2 5 5 5 8 8 8 |C10
33836 | 660899 ciol

G2 | C3| C4 | C5 | C6 | C7 | CB | G9 |CI0| Gid

Cz | C3| C4 C5 | C6 | C7T [ C81{COICI0lC10

I e ™ m ol Ol m »
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j 0148] The fluorescence results obtained for angi
mAb i mobilized using SpG as the LBP indicat edﬁ?%ﬁ%ﬁg%m
anti-CD34 mAb was i mobilized, but relatively

i ndependently of SpG and of the mAb concentration (in
twe20amymest udi ed here). 101491 Surface 2 (PdQusz6u33o479
was HA nodified with SpA at four concentrations: 5 1,

10, 50 g éOO /m Ant.i - CD34 mAb.was added t
ChedB4, e Buorsioense requls obpingd Tor anE&D%GnA‘mmrs@mh@ﬂﬁﬁmg

The SpGax BRITIBIERLSa¥ehe: AQIATHATRD Wi inbbaizbd %%ramdy
96-wel |l plates and each data point was based on

repl m@a%végnﬂmf Spriiapd eﬁéﬁ mAbcgpsntration éindpayange studled here).

et (R A0SRHBOPIAER: P R SULHIRRE (RESHA af 6 AR fations:
5/ i1, §)A0an0 160 pgmm AniOD3CHRb wetladdel ta tlmgd sutfaGp At etthar

G AUER I i e U S A S R ey
3Ot0 %@fdela%%tahd %‘Ha mmﬂxg&ﬁoa?_a/ﬁs dal3 rlgﬁiﬁatbs tO'I‘]?e éiéﬂg'élr@ﬁt' 6
anti - anti -

10 (5% OnS WS?L@&@?%F FongR |are<§9@zpaﬁmmﬂ@ Tebleibelggas 30

g/nlsurﬁeazma@aédtﬁmﬂoa«&gsgé s:SPA + 300 pg/m anti-CD34
Z 50 pg/nd SpA + 03 anti-C34 mAb . 8 50 pg/m

SpAl+ 3 /Wg/t@lrﬁmmaznngmmommgw SpA + 10 g/m
antii> : —CB34—A

100 2g/ ml | S8 P54 8mb 100 pg/m SpA 4
30039/ m ar}mgynﬂm@ aﬂﬁbgpp@mgdﬁt e activated,

flu nt_2 J)P[Iﬂdﬂf@ activated 1Dg/m

antji - szlllmbﬂiﬁpﬁxbﬁéls&’@h@ntﬁcwmﬁh HA, perl odat e

ot odat & ABTORACHE Sl A b L 1| uor escent 2

Ab @7 HA}1 5 - uorescent 2 Ab 44
mggfﬂﬁ /\?2&'9004/ LR34 sl .

29 IMarc 31266 _PCI/ 1IS2003/ 030479
5 10 pg/ml SpA + 3 pg/ml anti-CD34 mAb

6 10 pg/ml SpA + 10 pg/ml anti-CD34 mAb
| 10 ng/mi SpA + 30 pg/ml anti-CD34 mAb
10 ug/ml SpA. + 300 pg/ml anti-CD34 mAb

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

100 ug/ml SpA + 3 pg/ml anti-CD34 mAb

100 pg/ml SpA + 30 pg/mi 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 mADb, fluorescent 2° Ab
C4 HA, periodate activated, 50 pg/ml SpA, fluorescent 2° Ab

Cs HA, periodate activated, 50 yig/ml SpA

C6 HA, fluorescent 2° Ab

C7 HA, 10 pg/ml anti-CD34 mAb, ﬂuorescqnt 2° Ab
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CS HA, 50 gg/m SpA, fluorescent 2 Ab C9 HA, SOgRM B, 2007
SpA C10 HA only control [01501 The results obtaine

with anti-CD34 mAb and i nmobilized SpA as the LBP

i ndi cated that the anti-CD34 mAb was i mmobilized, and
HE2004P3Y61 | zati on  appeared to be nore ef fi REEWR206030479
| oner SpA and anti -CD34 mAb concentration (over the

ra %stm 5 1-64513—Surface-3—was—HArpdi---ed——
wi tj-avi df T#Kafoég/@%ﬁ?z%ﬁf%?ﬁ?ea%%ﬁ 10 and 100 gg/m .

Aga an ey pr QI the mmobl 't Zed M Was
detlected lusing & fluorescent anti-inmunogl obulin
antl(Ei@dy eIiAdds@mitméd above Surface3 i ncI uded the

Ch24

f Ol 1 Uu T l LI ﬁni‘ i

I TR e T B R At 3 K S
Av |/ ﬂ,BP mfiaﬁed thgy'thd antirTD34GDRY v&fiﬂé\b:cmléblﬁﬂ:dginmthe%n% Dizdtion
pg ant |

/ Avidin + 30 pg/m
it PR ot L85 S S Rl Ao
mMAb (over iH2QaggeRiudid), din + 3 g/ n4 anti-CD34 mAb 8 100

St A %agfaéegfwsgé%” oBfing i 3 ppocierOaR, 40 nd

- ant|il- CD3 lr#gbnliﬁdinﬁ&wmldmm Chbemad Ab C8 HA, 100

-~ 10

act i1gejgshl, 5&&@ rtﬁ&ﬁ@ﬁéhéé’oﬂt@é)%ﬁdﬁﬂﬁ@d ﬂb Rifs d%&tk@%ﬂ%ﬁa

activated, 3 anti - mADb, | uor escent
C4 HiRorepeERy @aam@ua@gl@huaﬂ e@rxbomas ¢¢g¢rxﬂed Ayivei Burface3 included

fI U%@ﬁﬁ%hﬁéoﬁ% C5 HA, periodate activated, 100 g/m
Avidin uorescent 2 _Ab C7 HA 300 g/

ntl v 1l ahal ad AhmHA 100 mlnd

o0
TJCCTTCT

g/ | AV.L..], HO- 5 | 4

Avildi n gﬁ%r%‘ﬁﬁl’g}‘%@grﬂgﬁ%ﬂmf‘%@#he results which
r efflzect tll HOAR 1A T =CD3Z4—TAb—tO
10 [the | rqu%l/I | ze%mavi di ﬁ/ﬂggﬂg@ L I ndi cat ed that
antti4- CD34 1hpg/miasridii-+ 3 Quglvhlranti-CABRIAnAWMO 2004/ 031266

P LIS NA2L. 020 /I‘In
ISU\.‘)LU\. \11 U39
Op

g/ml Avidin + 30 pg/ml anti-CD34 mAb

6 10 pg/ml Avidin + 300 pg/ml ant-CD34 mAb
|7 100 pg/ml Avidin+ 3 pg/ml anti-CD34 mAb

8

9

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

100 pg/mi 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
Cs HA, periodate activated, 100 ug/ml Avidin

C6 HA, fluorescent 2° Ab

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

CS 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 fo
the immobilized avidin as the LBP indicated that anti-CD34 mAb was
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i mmobi |'i zed very effectively and the immbili Z?bl“)é}ch 2007
occurred nore efficiently at higher avidin an

bi oti nyl ated mAb concentrati ons over the concentration
range exam ned. [0153] To summari ze the above

o o¥exizeéns, SpG was found to be the | east PCI/US2003/030479
efficient LBP of the three tested for imopbilizing an

In fact, the djr

antl bod 0;:an goated,  surface.

byt Gy eHecliniDy pad @mvieﬂ(zee?& REHILERgrS cffgienty o
t hesiggiex Bedih BRGiSUny A HAB 3éREnttafans dvBethasnchReNon range
bi nding.to SpG that was fist imvbilized on the HA
(r esHFPREehot shown). [0154] Bi nding (i nobilization)
of @3Nty stz e 5%@%6&9.&@115% Mas]fguﬁ?ﬂg @F ﬂletl&sm

was rmre effective than bindin Usi ng
JAno lﬁfﬁ@ertﬁLBP Sﬁﬂlﬂ dee tested focmnolvﬂmng a:n @bbcuiwman Hésmtdd
to f

Cova n‘{ [y coUEhI I ng o#nbﬁ%odhgﬂf)f&%%l gwn{mégﬁ}ll Zat on

of bhet ﬁxwhmbasb Wzm%eateo thahitte antdhoely dividing thSpi6l érkt wad ikt n

res%%gﬂjﬁpi %%SHO unt, Mb bound 15 to the

~surface Oﬂ'g) of avidin conmbined with
hi ghessdico anﬁimtg (amnoblhzamﬁ)n) dfehandtCDod mA R th Syt ¢oveleRily

in_increased, fl.uoresc .indicatin
1477 JoFFateh P S e PRRBES et iR o SR oS s of
s hompAmﬂem 034 alAd fhhelutiéd werasd tdlfﬁfobhl@hér A nabiEeativAb
l.ization strategy resulted in superior antibody

b| ncﬁ @Y% an HA coated 20 surface. Exanple 8

Coupbisfg Qfovél&ﬁ@f chihlag obldvigurd Hﬁ%n& ShiGbi oM bEbiotinylated
nm cropl ates havin

. BARP 0 comy GUTied BRI fhedergst o AN b

14i f fieaRRErED. emdgmtmrdoa@enh@u&@ oPAvdif b hmr&ntiucakagens to
the HA as escrib bel ow. Peri odate Oxi dation

[ 0158]1%1@\‘6?“88%?#11%}7%8&1?@ gitobipas mibpralted ipdemesed aci d
ri NgRfesdelise, HRiCWE, o@%fﬂiieﬁ%ﬂAPXmﬁ: Fdbdig, the

coval ently coupl ed HA l'ayer w th nM sodi um

per i[H8dt e Thstpsultssbpwn here indizaty dhat ﬂle aYidinsbietiiyiigadi mhb
" Gl AR Stk ey G AP D0 MrioP Bt B8y GhALUEEA B

ring between adja ring group ormation o
20r eacuifare. al dehydes [0159] After oxidation, 50 Al of a

sol ution containing eit herE Lagen Type |, Type Il1I,
or Type |V, dissol ved at a‘%g'g/ m in 10mM acetic

aci d buf 0 an HA Surface using EDC/NHS Couplin

[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
25  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

30 the glﬁduronic acid ring between adjacent ring OH groups and formation of

reactive aldehydes.
[0159] . After oxidation, 50 ul of a solution containing either Collagen Type I,
Type III, or Typc 1V, dissolved at a 100 pg/ml in 10mM acetic acid buffer, were
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to the appropriate wells to react with

peri odat e- oxi di zed HA surfaces. 50 pl

cyanobor ohydri de buffer (Sigma) were added over the

o0 peagrem2as0l uti ons to each well. The pl at esPeBRUS2003/030479
i ncubat ed overnight. Thereafter, 50 I Tris (A BCO was
added to each wel| and incubat ed for 2 hrs to bl ock

any 9l lodgcargepprpig &ielleo reachwishypaiodate-oidized BRA surfaces. 50 il
sol uéfa%%row&?derb%@ﬁ’@%ﬂaﬁ Qrgi‘e aﬁ@ed"b’%ﬂ tRe ccﬁﬁgeﬁ B

%%45 8&hn
surfaces were first washéd a m xture- of
acet Well. aldie ¢ ladascvegieinoutiated @vemxghts tTheteafter it id (Trig BEIBOO) was

reno l, 18 llaq b t

| cact s RbatrORU R P RO Erd fel quronrlRtafiefls

“&and g‘bw;aseﬂﬂai thdt, $olutivhs ivere s@moviet fibiehewdisr indahd coated
described_he NHS Pre; atnent . 01601 .,

Car DB PaTe Bl AR Bes A e B N BT AR e
act i dlsttied wlagérDCmE;om rélﬁm&a:ﬁ% ionkhlly aﬂnd\bomfgem ferhwgl '?sagt

gy vl bR S ey el G sl oedat £ e e
Emﬂhﬁ_apémﬁdn@msmdmnw renmoved, and 100 pl of a 50
g/nli Eg utr%n of erther 15 Collagen Type I, IIIl, or

Ll s and left to react over ni ght .

Thef[@ﬁﬁ]t ercar ;y:rariel B6\ps VE IR i RODNEG bo{ulitﬁﬂwe{s%cmfeh%i

with the aceti cacid/ Dl H20O m xture, foll owed
at |adding t@%&ﬁh@ﬁ& 30w offe lyipw contadiing KPE gndAEISy beth at a

dogr Smaptaldh or iy £F SPNBSMAE oY 350, S nkleE The
r eacEPURTHSsoltioe siag then eemtosed, wnd 100t nka 5ECpgnd sol@fibn of either
f [ ds til
1S per e e bl P e e & et e trectio s
Act | Timtdaier, sobelioRs weRiremésedthd wms(waengdmgﬂwe nL )
ontain a eag
concitrpedRe bt AR Ioheael B Poveses mite 858 vas
- addeBlotkingsedstHot ﬂd&éss&fy Mﬁd AgHEcal¥PRe hydrblylic déE’radahéﬁ dfQhe
obt ai_n_ EDC/ N%{S cont al ni_.ng pratein sol ut| ons wth a
i ngﬂﬂ%-ﬁ%‘rler BLIC producsrragtyednisrmepdiataester with tixrgo Coated s
2g hi %uﬁﬁﬂey%ﬁ%%@&l&q&@@atﬁet uillse AR q%érﬁ&éntst&%scrfbgéﬁlow

overnr ght Thereafter 'so ut| ons wer renoved

r. ‘u'l . nemn L)

foII d by ; § id B )
was n\grﬁ necseogiuglrl)% I'n [ s case éé%%\"@s 'Elg?%me’ﬁ} prl C
degrmﬂmi,ﬂmhlfﬁfbufﬂae(p}l]\]-& wisdil¢d ta eotufitE off Coﬂh@e ﬂ‘ypeI 10, ot
rea te ester with tine. ted 30
Lon i o eSS B teShodh elpopT Ry ROl |
2% X pabhdsaritions oS30 idhet 106|.0v¢E this REIRidnReas[4ddalier Wel &t ok to
ost eobI ast ceI | ﬁ treated as descri bed above, were
seed&ast ?\ﬁapg ‘Thereafter, solutions were removed, wells washed with the
NaCl/aceticacid/DIH20 mixture, followed by at least 3 washes with DIH,O.
- Blocking was not necessary in this case because the hydrolytic degradation of the

NHS-stabilized EDC produced reactive intermediate ester with time. Coated

30 surfaces were dried and stored at 4 °C until use in expetiments described below,
RESULTS
[0162] - MC3T3-El osteoblast cells, treated as described above, were seeded into
wells at a density of about 104 cells/well. Cells were allowed to attach aund spread
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wells at a density of about 104 cells/well. Cel 3@4\@{
allowed to attach and spread 47 29 March 2007:Zb So07
2004/ 031266 PCT/ US2003/ 030479 over night. Cells were
‘then stained using Calcein, which stains the cytoplasm
aYO 200483266 cells, and a count of viable cel | BCWES2808680479
wel | was obtained using automated m croscopy. The

ai 1 g £80q @ A o blhettoell Sl St Wbt

to tibldRSlls und acmut ai‘xealﬂdfmdmini aactﬁwalhhhﬁobiﬁnddeishglautomated

[01631 In control wells havin sur f S
bon o grRatis St o fratdits bR e (¢ iR
at t ashiggend coapldd sthe B g wis Bordes I HERS Fiktice)asdhbem af

e%g{ﬁcit SJI coated HA surfaces are shown bel ow. Tabl e
gjoe "Cells (per well) Adhering to Treated HA
-Sur frage Eﬁ@érﬁﬂonwambﬁgamﬁffa QLB EHehbidS0 PRt

HA coated PS Oxidation Pretreatnent Co treatnent

Col |Pagjeins adslsd) no cali gttarbmentgrd spresling gesa otisepied | The gulis obibe
368 r(g;gmc@gﬁnmmaaﬂy%rgg@o“%ﬁ% 1ok52 10 [0164] Viable
were opserve

- -adherent ce on all protein-coupled
- sur fEabtesl0: NuynaberafiGels tmawell!iodtdheuhg 0 'EreatedsHA iSueface
per (il uu;\yl t-t

success%l ?‘{}ﬂcoup ed%%l:;fD i ns tml Lrgﬁﬁg@gﬁd

(ard vﬁ&lcdathiaPS si axidatiex peict Préirdatrnéditng Pttt t

I

Ot el IU.L T | u.l S : i""' e nn :AvA\, o GL t - 15—1uvj\ ""ﬂd :A
derﬂ?gﬁ“f’e\’/‘é@p F’r ot ¢ins &bval en ently ¢Blpl ed|to a AR
surlfGatiggenf¥ypeluced| In BYs S nanner,jgper m i cellzggto

mai | functionl-in this cade adhesion

to ?@agepgaggfﬁm&] AP0 the |ref eriifices dited laBove
jgare rncorporated nerein Dy reference T therT

entirety, whether specifically incorporated or not. 20
[ 014454 Th& idnetieteatrels Wee bservad ol alapigteii-sowipd surfices,

E Eg ggﬁ%ﬁlﬁg ng%?lﬁ kel ;tﬁs%tlésoﬂ ﬁ)@ﬁ%da{e%&mg&gmﬂ@a%ogﬂ%t% each

i nvapivaten st@cm&y ccamhtd ms:éemm Hﬁrﬂmmrmm acid(add siould be
not sﬁmg@ﬁ,sféﬁa%ﬁ&?éo sl Bl e 36RR%Is Blonddle LRGN

i nvent1 o exe
15i nvéi mﬂn‘%ﬁdynmvm drdtéipcovalentyrdoemled rdCAR serfeatpsoduced
f rom

added

i nven% on £&p%‘btr°\§1é% 1!zg\)t Lnted gﬂ?&? BeUoRy llnhlgﬁl cgsfy affhpgion
art te msurfagdnt of the above t each| ngs. It is therefore
to kftﬁﬁé]' nd %ﬁl%qutgreﬁcgg gﬂbd above ate incorporated herein by reference in their

entirety, whether specifically incorporated or not,

9

>

_4'—"

20  [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

25 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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within the scope of the clains and their equi V%W&IZOOT
the invention nmay be practiced otherw se than as

specifically described. 48 29 March 2007 CLAIMS: L. A

process of coating a surface of an article with

héal uronic acid (HA) or alginic acid (AA) or a

- gEPati ve of HA or AA, which consists essentially of

the steps of i) treating a surface of an article with

a plagma tkago cau?es formation of nitrogen containing

groups’ on ‘S&IG°E It $94ERE 2 WHacs afjan extislssithchyeluenicraeat(HA) or alginic acid
$64) ervedediativ of HAldr @146 whizh 3o isk RRal AR L¢

hyqj uroglc. aci dfor alginic acid, or a deri VARRYE

t het eof , 1 NCCRE TSP gk loovitha plasmpihial caise faamation of nifrogen containing
react i veroupstiinesnidedifaten@st er stabilizing conpound; to

obtain csqgttgid surface. 2. The process of claiml -

wher ei n ai Q& Epaichsurtage of ths artislecto asvlotionstoataidingtiyalgronic acid or
conpourdginic acid gdraclkeeile @b h i sting . _

of N- hy rtglz%%%ci ni m de, hydr bgytg%{? '%ggeg%%nﬁarr%o%'gmgﬁﬁndareac“"e
hydr oxyBERs6tFs Sebrahznetompornd; The process of claim |

toblegnie acodtrbsusiticd ace is sel ected fromthe group

consi sting of polystyrene, polyethyl ene,

pol yprop n ol.yet hyl ene t erepht hal at e,

pol y%!et ra %H gdrcce)sgtoﬁ%/}f"gh%‘f"ﬁefﬂﬁ BA reactivelinteamelige bdterlsebitizing compound

isgeledterblrgm deassupabnsitiap afm-hzm%{(ﬁu&iﬁiﬁﬁ o dr&g?x{:%)_s.ﬁgnmide and

L ; d
hRLB04L] and ester stabilizing conpoun
reﬁ%gt uﬁa%??tgg?fe'least | and 0.5. 5. A process of
coating a plasna-treated surface of an article, which
sur Pace Ebmppéeseef clai l MIGRIN 66 BirkiodisBeAEPHRS thelirdly Hhisting of

_ pvative of HA or AA said proce
ol Hon RSl Kb pitEy ool e tpieattithio pob e etitomeylenc,

Polylrctide and ceffuleds, AA or said derivative in the presence
of a carbodiimde and a reactive internedi ate

stabpili tp obtain_a coated surface. 6.
o o TR ST | bR Do Gtbodimidased wver sebiizing

compoupdfost Awppeatunitiis dtdest lcmaprs. Ses  ni trogen- cont ai ni ng
groups, with HA or AA or a derivative of HA or AA
saisd pr aGRsS L.stin essentially of. 49 29 March
2007 e x;‘g’si %ﬁ“ﬁ*ﬁ%‘&%@%ﬁ%@%@a{ %H}aS%?ffa:&@ElCi% which surface comprises
Iregsn-Gentaang feravps, with HX oS4 dr slagdvaald daIA B; meseaﬂf 580, ceompri-sing:

of : pigi de and reactjve internedi at
ot STore PR st fiiueler Gsalofonotisar 68 or sud fatvetive n the

presence of a carbodiimide and a reactive intermediate stabilizing compound, to obtain a coated
surface, |

6. A process of coating a plasma-treated surface of an article, which surface comprises

nitrogen-containing groups, with HA or AA or a derivative of HA or AA, said process consisting
-essentially of:
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7. A nethod for producing a cell-adhesion resishi
(CAR) solid phase surface to which is coval ent%lbyl\)@Ch 2007
bonded at least a first Iigand binding pol ypeptide,
conprising the steps of (a) coating.a polyner surface

W th SQA or, derivative in accordance with claim1;

(b) oxr 21 Blé?'aa-mtedmrfm;i@emlmmov HLAL A Gl Beiive in the

amiesrace dachibodingide uid 2 294; xposing..sai d oxidized

"@.]r'faéA or derivative {0 avg ITs e@lat‘éétﬁ%!‘ﬁ'f‘%‘&?"i‘@“m to obtain a coated
pol ypepti de wherein coval ent bonds are fornmed between

am no _groups of said polypeptide and said

gg‘ n| E'Yg&iﬁm@rfwo‘iedclﬁ%ggug-g&e%iﬁré IeEﬁti\%Z}gﬁlgs Q('): lid phase surface to which

der | v?ag ve, ﬁae}‘%ﬁf fB?‘ﬁ'@ﬁ‘i‘ﬂ bigflingpodypepidesconfpasiag tip steps of:

whi ch@s  cowtidgentlymdd ongiRe with 15¢ ald gaRg: bindi n T

pol yp@)ti USidizi: < rticle use Lﬁ{\_’?g@e"k‘;?tﬁf&i‘ @g&d&“"cw‘ﬂ“’lalm L

tar ge! o "t Al°get- Mbreduivativedpieite bamgine-reelive gup; and

nol e e cympingssa oRidized HAL AliHa .said article . .

conpri si Ng, l%) a gZA 0surfafce cp%@géﬁotar@%thﬁ%w&‘?dmgPOlypeptlde

corrplrl Si lng_ ) %ﬂ)ﬁﬂ % '513&?( vaﬂlbv@e_gga:hmo @foupsdsaid Phiypeptide and

coval ent | saidanidebat@vepdbid, fdbulc r, derivative, a . .

first |igapg-bindin _po_IL%peptltll e er?g%’a'?‘%_g‘&fﬁ‘ﬂwféalémlwepudcto

'tggbgl ng to sar & tY4r§dYall¢.gand. 9. The article of claim
relbyeraincing sdidlCARI suficelth Q81H 74,0l 0 eptide is

(a) an antibody, (_b)cea recgpw?gg??q&{‘]%)b%%‘#%%'g tgand-binding polypeptide.

cel

I mugogl -0 bi pdi.ng.protein, (d) avidin or
str lil pt av igag}%rﬁla? ‘é‘e)eﬁ‘i for g@'ﬂgﬁg targetycelh ontelget molbedd, O/hich target cell or
£ ednepris¢sf 3 targnt lipahd, 3616 lalidledd, Ji.X peptide or
pol Y@epth R Ore(9) a @%nthetfn '|5Jl tide. 10. The
article of”c a‘?%’é@\"ﬁﬁ@ i# layas epnfprising HA, 9a1) dr HUaaid@ of HA or
pol ypeptide i s an i nmmunogl obul i n-bi nding protein
sel . tedcofvrlo the group consisting of a native or
recombi nant gt ﬁ‘iﬂ ‘g E%d &, Agr artderivatide, aXirfiAighEbifding {;Olypeptide
r econbi rhattis SpaAROVEIREREER i Wy and reconbi nan
protein A/AG 11. The ar{‘i%c ggagée?@gaé&m 8 wherein said
firgt |igand-bindi ng _pol ypeptide is a nonocl onal
ant ? bod)ﬂg S%Sféﬁ?cfﬂﬂg? viherzin seid flast ligard-adin®polfiepade is (a) an
an , : . ) , ;
tbpdyy (D rireceptor) €)iad &hﬂn\éﬁogtkibﬁfn? fﬁ(’ld:%g protein, (d) avidin or streptavidin, @©a

lectin, (f) a cell adhesion molecule, (f) an extracellular matrix peptide or polypeptide, or (g) a
symthetic peptide. '

10.  The article of claim 9 wherein said first ligand-

- binding polypeptide is an
immunoglobulin-

- binding protein selected from the group consisting of a native or recombinant
staphylococcal protein A, a native or recombinant staphylococcal prbtein G, and recombinant
protein A/G. ' | |

lI.  The asticle of claim 8§ wherein szud first ligand—

chod - | | binding polypeptide is a imonoclonal
antibody specific for CD34 or an antigen-binding fragment or derivative thereof.”
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