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WD 2005/ 077500 PCT/ US2005/ 003333 METHOD OF FORM NG
COATED STRUCTURES Background of the Invention

waysoaishy in the area of chronat ographi ¢ separ@l/Us1®5/003333
and el ectrophoresis gels, agarose has been 5 used to
make gel nedia. Typically this has been done by

h [ h
aqucous ol ut 1 on D oo RFGERRERTIGITRRS. .

pol ymers have a nelting point and a gel point. To

process agarose for exaspkgrouridioEthpiobentier nust be

heat ed above its melting tenperature, which is about

92C, .in the nce of water turet

oo yical 1B #180 S ARSI o i PP ERBR o5l oo Bge been
usedy m@@tg%fméo‘i%l fyb[cﬂﬂy%lﬁ% Uéén@ﬁne b?'ﬂ%rrﬁ’éﬂi/ UESH serp@ﬁmglﬂﬁz olymer from an

sol ubl'e in water as eterr(gerature

AU AP BN PR E9TE DGt oh RISV Maigeni 4 pgel poit. To
procé’é%%&ﬁos%%exéﬁweethé FcWrﬁé?}nhé{ b&RRtEH afobEits éiting '?éilnﬂé%ku%’\’wﬁ 1fis about
ol nt hase separates and becones a
92° Q;wdlnmpg@enqewawatmw@t t@mpemuf@ 8o plyragi A)sts and éhedrolten Roymer is then
solvé(f@osbry'\hﬁt& fd?&rmké%gl ﬁ ﬁ?e éJ gfr\% rerﬁéﬂ%'sblh@ﬂnﬁl\n}abér as‘sf@ngtag‘ fhe s femperature is
0Se approac e ViSCoSrty
aboxediewoiymer s gble)omhrw@crhs gﬂmerrally@@owelﬁémmred@@tally@é@yt AE Ct 6tand below the

gel pgﬁ{ @]ﬁﬁ{’: % rﬁ@%g Qe}g@%g Qﬁtﬁ] eoﬁwlrr{eg E thzugoggrotﬁad kéﬁgsdon'vﬁaﬁgver fhape the solutlon

was aljeveefdré g;elllngﬂdgmnaltymsr’me agardsel dpproacheg itsrgelepdini, the @lscmlty of the solution
i m.sci bl eat d such as m neral or vegetable
becog]rg?hgtgr ﬁ%tﬁgrpyg@g%@ggm]s orn} wo- phased material (beads of
ag abmagaoéerbeédﬁesubmn Beushll i chromatograghg mbdis thetheatbdesbluéionds kept above its
the b s, are recovered.  The beads can then, be d
0elga; 80 R ST BN Eo Mo B A g BPRGH SIeGPiAte LD o beads. The
twoPghase8 FiaRflal Mheads 0P agekdse ititdmmisélsléhivid) RMheRkoolddlan@ths beads are recovered.
capture chem stries such as affinity chem stries

The be@mg thep B seq! 3IS BF Sizpeyelisiop ehremaipgyephy OHWPR)%‘P?S??P@N%PSS““'““Q
add¥lon bfBridub ks chepribdwaEH &@ﬁn@fch&ﬁlﬁﬁ&:'dr Rahd¥Ipadiféb or negative charge,
chem stries. 20 Sone have tried to use agarose to form
hYCBiOPBMtY pighedike @rcombinaonstof eesslinkiey andehemistiesan as a sol i d
I r
tSbrﬁABI e él% fo'u Fe a RJEe fogtgrg%'a&a%gg %h;d{ﬁ’i nglﬂé g\thgftﬁérpas%tsohd article
|tselann11 mstamdagcccm@ngsto gerrcm'q alr, ﬁlopﬁmlePrprﬁ)Bmg 1927 (Use of ceramic monoliths
as stgl%?ryﬁﬁagg@%ﬁ El rcgrrcT)]Fth'oé} r%hﬁ 0{ | ﬁ%@ac\%@{ﬂb}/é{ gr}lyg%aéaéa%?}ﬁn%?gn ceramic )
monolmsme@mwated gy impregmatimgthe mmotith tith thénieaditioratindt sauiian offagarose, followed by
sol uti on, of agarose. .faollowed.b [ al. of excess.
remdighor Sgeke S aod R RER oM iR iitine G g (opgresead i and
subs@@mﬁ)tlylcbdllngme manolita fogeEts adiroas coatiigd 25 subsequent |y

of One iy P et opies B P oG o LW Erecton

poronhaétertargqn m@@tt.bl@ gfént@heﬁi a@b\fef th&atafosé Baded Bepblie@h a Hegle@®state (thus
materials, In | e menti oned above, the agarose

requifBge %l@Sf@&e thap Elh%éfap'?) %fuﬁ@&Pf@He@ {sdrabonit thip §°at'?9éxﬂﬁﬁ 'MV?@“'%U”&‘CG

actwﬁ;ﬁ&ﬁb %zﬁecf ﬁq)tart this ni 86 d@tt@mb ﬁ\)ethod%swfoF ﬂa%v.@reszws@ggame It may also
in coati ngs t hat have onl surrtace

be adumetioy ot tge agar@se)@,el paing anckibe highar isgesity et 0§0Ufﬁa%3 thedenangeatureof the agarose

apprB%Eﬁes'T%tod%E@mV é&ﬁc{g@{tfber gf?h\‘t'tpﬁgesgﬁ%g)rﬁgﬂlfﬁglﬁf&E@]p%%shga@b(?%g{rates

havitig pytee thatare rtagietyysmelhin contadagn & taescetl bize of dwronclitha oheiriot dte The

r , r e
s 38 BRPS BRIt oty PP B RN R s
substrates having pores that are rel atlvely srmll in
conmparison to the cell size of the nonoliths of the
prior art. The reason for these difficulties is that
in some cases, air cannot bejreadily forced through
certain porous
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-1 WD 2005/ 077500 PCT/ US2005/003333 materials w thout

di srupting or otherw se damagi ng the porous structure,
W@g0058715h@ case with certain fabrics or por OUBCT/US2005/003333

menbr anes. Therefore rel atively porous, rigid

nmonol i thic structures nust be used. WO 00/44928

et A e Bl oY e oD Bl WSt ool i o
porod¥merhisraze STherglole raawely paous Alyaimmselithid stridtures musvisniseddn 1 s

on Qi hodhs TR n 38 elale e Ao Bk v of i el

(e.g! Bﬂ?/ﬁbha‘o%p@ siidh ad lhaa Iprgbmﬁe‘@mmnvbmbmmﬁbuﬂeb Aito ADAUGEHD ort to form a
utj on and the added water, qlgayﬁr | ayer preven

contigioys abasenWaler i sasefully addsd such diat aatf“ﬂ 8 b althe inerdaces t;eyﬁeen the
agar@e dolifonAd @B aéh@é’ wb'té:e a hé@él %ﬁ{‘ér' b@%n&%ngr@tfon bitee RFAREORLallows further
solution into the ad er process - conti nues
migrgienof the W@er@Q@W@%@d@Qﬂle@Wtéﬂhq anﬁ)ge $°M'Qﬁ igfo e pddgd tveten Thisgrocess
continUés%ﬁ}He%Séo@ soilifoR td?r%rlrﬁ&'?]?’él witfiPthORERISs wl%ﬁél’é‘gﬂp%%o?ous substrate.

nmaj or rob emw t prior art met
t hé&np mejorebldnywituifiisimior art meihodﬁdh;at tha peveass bhwhichpilds wadestiuses the
pore% Bﬁh{éﬁgﬁﬁa{g%@ee%?stﬁﬁan? PIQ&E@ @Ede% §J |I¥1 f i&ﬂfe%@/& élc?‘\ﬂﬁﬁ)ru@ t¥? pOroUS
suertat is desired is a nethod for rrakl ng coatings of

ARG AP o e pBESRRB g o

poroabsdbsttajes tl\dbre:paetatlla‘lyr wialhls tesipeis tib abikty to@teate reon terdybeaturd Water soluble

r hased in on,rel ativel [] pared, ,
poly BB co iAo BB ecra bt Ens QU S g size
allovi forev&l comectye il tﬁ@ﬁgh&hétpoms §thustwe twii GIAGINe HdWewiBRRUSom temperature
structure with ?lffuswe flowwi thin the room

wate(gwuwgrpglyrmr@oa% ¥ sol ubl e pol ymer coating itself. By

us 'BV Gsﬂgh@e t’f@ﬁda%fjth@ﬁreéehﬁn\kﬁt%ﬁ Siblativaly @ik in8fdus Bom temperature water

relatively thic porous room tenperature water
soluw@pweéw@ég;ﬂﬁé@m@@absﬂﬁ@s &0 bp é@h@ugj eggilygnaugding te urfaceref porous

ML [ face of porous 20

mate?rig@g]rgt a‘f'caﬁ (%fx%\ﬂs gd?lg%‘ﬁgbaﬁgdlﬂéﬁlgﬁ% convective and

di ffusive flows. SUI\/I\/ARY (): THE I NVENTI ON The present

invention relates to & HTRbE I\ﬁ‘ﬂ(gr@oat ed

structures using a room errper at ure er-sol ubl e

pol ymer as the coating. More particularly, it relates

t o Theacesent inverion tetatep ér aarhetiiodl ofvadking ceaiddustrlicturesausing eneoom temperature

waleE e BBt SR ialay! 5B e g HEm et vfersol
polyméreoanmwaroh ad abe@ptive orrchmmetogaapmocmamgd dmeposausf fuastesof any
Irre

str i ncl udin ul ar ma s such as , ,
5o 0 e edR 51 B rpshes RIBRREcRsten PR B7 ppces ot i sdState, ncuding
meg%rtrﬁhtéilalls aocﬁras Srous Atefige muualwmteﬁdﬂ &@famt \mthasa;)ew&he roorm
ymer w t hout subst anti al | bl ocki ng ?or es wth

ol
temaera@rq%%ehsel%myalew@owbéma l%bngethwrwéth hg gpogtepprature water-
solulgé ;Bo?})gﬁef &as WU@EF éoﬁ@ecﬁ\)e%\lv Fth'i@MB@er&@ stﬂﬁfu%uﬁddltlonally, the coating of

ture. t1 onal y he coating o

roont t@mmt@{e water- swgbl@ polysesir istick epqugmmﬂow f_gr (inffuslv,qaloym)qumf witigin the room
temp@ Lﬁ’é%aft sol%léﬁo#lﬁ\'e?’l f qu(yet o occur within the room 30

ure pol ymer layer itself. In one
e rrhrmie emlmdmﬁt of the presembiavention revsshitionoxf room tespetatureowatestoluble polymer

suct R PR T R e e b opn R uf e gosens

wettingayahts anddgp tigandsad & yohentdordite rom empmatarg emtsr, soluble polymer, in this example
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wetting agents and/or ligands to a solvent for the
roomtenperature water sol uble polynmer, in this

wex@aprmoe 2 WO 2005/ 077500 PCT/ US2005/ 003333  BERUSENS/003333
such as water at about roomtenperatures (68F or 200C).
The room tenperature water-soluble polynmer is coated

dextGngorias Vet < et odh kfferehEs B or AR T R et PRl e soluble

polyr‘?ﬁﬁﬁba@?bﬂtﬂ)& }ﬁefplznieﬁtemtuieSuttr{a%Ia porbw?smbétnaleadd fhy sdneatis ?gporated. The
e coate Su r e a a e er ur e an (0] a |

roomuTer e Hete g LD BTSEn heh OSSUTRGL Y TRIDO s ocie] SeiRe ot gmperture

and B0 Pee0ffiiént saBktdnSally bresdlinkenepeRsier. THe pblabsn if uBedie theMRRbved. In this
t he O?tl onal use of wetting agents s as surfactants

. . cn . . .
embegimenk the 9P4ope! HpeR) WetlnoAgpRiRIUgh &ivaURaskae RS Ih RgRRY Tigigly unifor and
Contiﬁ&ﬁgéd’é%s' I n anot her enbodi nent of the present

I nvention, a .solution of roomtenperature

watnenotaes ebedimentyd the pessent igvenignn@ epluiion i eramiempsrriurewatersplable

o TS5 0 1B RLRTD sl TR A HR gt
agenfseng/ardigarnida tovgesolgtionaf theypatiimer in wieler at@bquibioam temperaiues (688 or 20°C). The

I ' t
oS (e 8 Bim o593 BB 5 oo o
solulespujyaneris pariiailyvadssiinkedsaithan by keafirgl theneeting st sotamparatire wnd for a time sufficient

to onf;{gﬁ@@{yig{%kﬁ(ﬁ@( tgein%orl]y]?ngf obréy ?Iﬁ%ﬁ.télal@%lpé [ﬂg Ic%ﬁ?gt tio ?@atgéﬂ'raemperature for period of
time Qﬁﬂctehtad) bllpwdite@asiblicrokslihiing tpedcyrmehe sutvehlyis tﬁdfsmbpomédl. Thai pfﬁgmer is then
the, coatir o,sit at _room tenperature riod o
rly i bt e G SRt BB P o ko F e ey o
subs@AtRIY cros§IMR the RblyrAetor bysiniplyeNovigaiadoating & sit Bhgor @hﬁéﬁtﬂreifé? period of
e

ime s sl ins oo PHOEN i N B BpRh s embadimen,

the otibhalusd §WbttiACagBMPSicREY duBdctants REIBSIA kdrhilg feRBreR@hiBoME EndRbntinuous
by sinply allowing the coating to sit at room
coafipdSnperat ure for period of time sufficient to allow
the, crosslinking to occur. The porogen, if used, is
then renmoved. In this enbodi nent, the optional use of
wetting agents such aBriesestripgorsaithe Drawings i n f or mi ng
relatively uniformand continuous coatings. 20 Brief
erpoi hRleRe g Srboffis bR 8 ksl be PRENT pion
i nkigund 2 shows arteithguenabo@imertt ofesprenesst deeordimgyth thel present ingehtion.

pracess ,accordjn o.th resent invenption. Fiqure 3
HGAES SoRliF £ b EmbBirietos GRS besp B E B Hsentinvlor

t hEigups £61RAE an MGl edibodimért Gl PocdsssHaeuMingat the Braekint v,
enbodi ment of a process according to the Eresent,

i V@R ¥ F10ws 2 Birthsr gMpodiniental 8 pocess F‘%P@'H%Pt aRtieRion o
Pr BGRSS sIRKS O &lidMhal dnbbilPel bESRAtesd 0PNy tOMe preSdndikfeftiod.
shows an additional enbodi ment of a process according
to the present invention. Detailed Description of the
I nvention The presentpgisigeatdigibnobh@ihstde @ nmet hod of
form ng a roomtenperature water-soluble polyner 30
structure such as a coating on a porous substrate such
t hEne prasent invengen raletes o atmethad offerming & saomieypersture waferisallble palymer

struc’M%i sgch a‘é%lcUeWﬁg &Péjpo?o‘?lg Qtﬁ)gﬁé{e su'cﬁgthat the substrate retains at least 20% of its initial void

volume and porosity.
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WD 2005/ 077500 PCT/ US2005/ 003333 Figure 1 shows a
first enbodi nent of the process in block diagram

wo amkioors00 The process conprises the steps of apCT/ORI0510P3333
a roomtenperature water sol uble polymer solution in a
solvent for it, such as water, and adding one or nore

BB bR RS8Ry efﬁ‘?es%f&'gsk B IGehioR e pragpss comprises
the sfé’é@@f%)?fomrﬁglﬁ fo6H temPerat@iéaRRF soluble Golyrher sslation @ratsolernd for &, Bech as water,
solution to cause the coatin confo

and adding qRes MgFe FGTRINHRIE papeens, afwwaélpﬂfg“%wﬁgffaﬁdv'fgﬁam“@n

optloﬁ£II9 ferlobink 8lcssslsButRHR$éva rbtrﬂb th¥ s@veRsRh thd<solubiéh to Eé@@@’me coatmg to
hperature water soluble polymer and e). rinsing

confq,rméa 4 tbeisuwiaess of e bgie @r?awgme@nwmgee%ssl%ﬁs to&HQ??éUP”Y crosslink the
roonﬁ%ﬁ&%tdr?{&%r sotiblél] 6!)’n%ﬁ‘§ﬂd|e¥ L sfﬁ@fHe%b?éd shb<HBE td BRbledR porogens and
In unct i ona e Surface of the coating
unussmmlmkar Ad@mn@llywpth@l stepginelede 2ddingdupsticaaly faéhe surface of the coatmg as
sho@ @J fent of the process in block diagram fashion.
rocess conprises the steps of a) form ng a room
t anpme aslmwe anwiites emisodimeht ogthe plogasein blook diagraghfashipnalhe process comprises
the si?g% ée/f%gfpgri 110 etreﬁ@érg re wg@%seo u%%&k@fer%&{ﬁ{omn%'s'algen?glﬁch 9 water,
prefesably&bmtamlmg umetohmmrh absshmjdenstand)pwogemqob ivetiiad & pormus mbstratgwuth that solution,
opti él v e S @to c ml@%&uetso ut|o lPd?v rating the
pteBal (o pying s Saroie) LG 7 Ry R e, & vaprating
watef e th@balitiorot cauge thaus@ng tb eonfopra td thegsutfaces ohiﬁe:suhstrbte, d) bausing the

coatgh st Tas by S0EIN B ooy BhpSRI R R Ao g 2nd f nsig he

coatéd%ﬂ&@rét@‘id#é@o%ﬂﬁe@foro@@islam @uﬁd'ckb@ﬁhkeamﬂdﬁlbnany BistibMPstégsenclude adding
ated substrate to renmpve the porogens and unuse

funCtL"F@@’éq’ ihaREface gldwiceatinhas Shown i pgiefAal st eps i ncl ude

ad@'ﬁe%lutufn%@fﬁ& bm@-bﬂefebfed p?octn.&ses 8 \‘b"rrﬁ(ﬂﬁﬁro@ﬁl téntp@raﬁjwaﬁéa@om polymer,

shown 1 n Figure 4. The solution of the above-preferred
watepangoeefhes solyestsies Fh?é@"tiﬁmi?%ﬁﬂﬁ@ welprseluble DohaneR@neer-moR qiskliaking agents
for th@%o)‘rf @rﬁ%erattﬂ@ﬁv@t@r -BNBe 6[)@% %ropﬁb%ly%ﬂé & nlofy po@@nsrf&‘?r@coating material.

nperature water-so one

c r alwbmrmtempgafatg@megsoh@te polvroer wat% orrqﬂmql\@ﬁb@mhnmreand optional
poro%%% gré gﬁeﬁér#ﬁ@l rrﬁ{eﬁg %g@ rlmﬁrgcgn nfé@éérﬁﬂ?'ﬂlﬁ%mgm;g&auﬁg Uvster soluble polymers
for the emuptepan e reesilywaitseivaldeih whiee litfieadr yorksat is vetied, bot it oadede used if desired to

| v ossl i.nkers and oro ns. ar.e. .
spec e a5 I ot Bt 2B AT Bl D v e Miatoggrom occurig.
One mapeBnprREnies mtolhlé step/i@tcahbnﬁmgl al ltﬂeeorppﬂnyma?lbﬁthef Qﬁerhdﬁ@lmtcan first add
eas; e in water

art
the B PESE Al Bl BT A7gHer B G wlerand (B g P temperature

wateBSRBM pbiRerPTHA CRSSHNKER dn@Pdogdhs dah the bé Adenough to avoi d
emat ure crossli nki n% initiatign from occurring.

25?/@)%0'\4!99'36‘6?*?51 i {sdhen prederably alipyed @) by conbi ni ng al |
t hgn&mﬁmmmrs%o&nﬁ@@to&@rnatLﬁluy @rroﬂ@ﬁ]h%’ﬁhé@red) BfmfNRlychdl Hk solution.
roomte erature water-so | e po yner to a
At rogro fernperatutsy be sc&@lomaéiablarm@n grledwiwian. t he r oom
|
an d qu@to\“l'gﬁrg te @@El%fuhe%@teg 104 g@ggﬁﬁgﬁlﬁe vglgt?eso% eﬂﬁlﬁégnbv & bR perties
desu’adaaﬂﬂed‘nal matmgs Debiean, spnbﬁrttmdaeilupsw lbw ovroom tempeyatiire gc{hnentraagroses

polyvﬁllgfsel?c\r’ovgog.%}@lf\)%%ﬁ h%ﬂl%vaé %{9 % oo mé]ﬁsto%d%h h%/ n?JrS Of'ﬂg 6‘”@%‘“ is Imade so that the

final topoanérativh of regm temeerstore wiaiesolubls palynser stbbmleenmmut@d% te ebout 20%,
solution. The type of roomtenperature water-sol uble
pol ynmer used will be determ ned by the properties
desired of the final coating. Dextran, substituted
cellul oses, | ow or roomtenperature gel point
agaroses, polyvinyl alcoholg (PVA) and the |like are
typi cal exanples of such polyners. The solution is
made so that the



10

15

20

25

30

35

final concentration of roomtenperature water sol uble

pol yner is between about 0.1 %to about 20% -4 WO
wWQe@5/00758600 PCT/ US2005/ 003333 pref erabl e bet MeBnsS2005/003333

about 1 % .to about 10% nore preferably between about

2%to about 6% by wei ght of total flnal sol ution.

LN RN TR p—

total fiial soltigP % by wei ght of the dissol vi ng soI ution, of
co-sol vent may be a to i ove |I|t of the,
r odhile walgsévian ?f%rr%éP'é%n?@bthw?@ SHBFTY ‘,l[%i]pglg{mgrfamlnor

amo§rH ! u‘p%bio% Hy ey f oYﬁQHi?zsoﬁ/rnQ séHitioR lohboLsalett may ﬁ&ad@éd to improve solubility of
di'methyl sul foxi de. Qthers are known to those skilled

the pe termeeraliie wateheolublsRelyme. Fraplseoisuisbie co-srlveats gip dﬂgwy@ﬁetamlde or
dlme%rg@ulfapa‘dﬂcﬁﬁerré a?ékrfawmmmsysmg@ﬂ eyt he i ndustry to

osslink materia contai ning nultiple hydroxyl
gr dbegeoating et bagrosslinked tyrany eftthesherasidasicammendsuspdin thy indystry to crosslink

mate'?nQIP {:An ammgq 'nﬂﬁip}l& ﬁya?a&g\@mu@sgsucﬁ B cgelilﬂra‘ﬁr tﬂ&\é%énﬂ%&% #gf@é‘sr non-limiting

tio oun various
examﬂl&smp&hlonohz;slnmwr othehellltlfumhmal iepaxy canipowrals, Varidup bregy! chemistries or other

multx&%{;}@ﬁ%} ajlgé‘sdﬁ %%H){qg d;fb e‘#aer g@ﬁwtﬁ@e?ﬁp@ﬁncma éléelﬂ{)a%g b?ﬂ?l]ydroxy

ethylbulfopt Rijrhethyldishloro-aiane, Idmeﬂmylohileaeiirﬁejﬂybl affrylzag urda, ditsbbyahatds or
di i socyanates or polyisocyanates and

et hyl ene yr

pOIV?%égqaf%&@"dl{rﬁg&%gens may be used in the present
| NPeragdne maphd WRedig Ithelptesémmvdme@raltlﬁcnymndhatsmaén foune trapthy sivent,
15 especial|ly water, en in

espeglaly ey, Wik36tAs @iPaiogenth ?@P%?Bi lgveﬂ f;ra Ippg\geveégﬁwg@grﬁgens are used

as tha] RloWdRLgreAs I8y andlchriel d?&%eﬂfoféﬂérﬁﬁétlo'n ahd éliédﬁthaa&es in the coating.
control over the pore formation and size of , peores

suitgbi PoIegeng 6@t herigmed i QeI Borp WRtBIgelyRle pelfnese wfnen Py W of
exarffis, &pv;mgﬁromﬁeebom}ﬂ%bﬁol laawnmﬁéglycwafﬁ@whteﬁéoma@ P&yécrylamldes

|nc|ugln@@ubgﬂtutedwglygcg{lqﬂydeé,ﬁggrés%lmngetrgyibgralamgg 2 fThesg pql]\t/;;lqgs are believed to act
as p‘afbpé(rggp )ﬁkﬁﬁ@ 38&1’0! thé po y %Hrfggga‘rt is fre?TY pprmeape o dissolved

soluip@WMﬂﬁl@e“yoaierpOMB SLéveteedb |s tl) usast 20 as "porogens" in that
th :
S ﬁ(ersg g&édregée (%a'ir}gg fbg%%‘@&g?(slvgho gﬁ te?rrgferta[ﬁ?e Wt %&lﬁl&#g@l%r in the
initiatdsabletidn step, otitheysoab bé dissbleed usthe nlullsmaftefﬂhemenanm adfersslutioarbut before

. b sed _as bl.ends w,th

its a%gqaﬁqn are s eé%pwpéf,o qdh an ﬂ(gessweh?ng nE of mr%gggqaa{:,?a(gwatlon of the

solutfbh @1@¥ odlr. Ray ofdfbghreto ebosﬁ@hpe@ﬂ;re Wetdri38lulsi®polinePst frambBdut 0.1 to 10
tion of the solupon ut before its

are p&ﬁbtl'q %é%qa@ﬂ poregeps.argAlyvinglealcohok and pﬁlbﬁc Qi Efd an
eX @y Beihy RatcHIBIN, tHefe REJOERR alRBasip Reelaitat P8 etf of B Broédss by a
sol Uuti on may occur. Ratios of porogen to room
watef e rigRingsEPwat er - sol ubl e pol ymer of fromabout 0.1 to
10 Norﬂ%??er@%ﬁé Rr&end? rﬁaeyfa%B B@&iseﬁ’%é%g@d%% I6hg 8s 1€ EM\)éh{&‘ !extractlon liquid
al co and pol yacryl’'am des el ng wat er sol
usedttth@g@quber p@gzgﬁrsdqgs eotad\@welé aieict tge rp@m@ve@rafarte wateéSCéub@ pelymer coating.
t hﬁl f@rhﬁg%éatlf’%fglaa ol o% nggt@ R ngltﬁeq&h]gﬁbn%¥ ﬂj@so jutiop, a porous substrate
isthem:hd)samg as the solvent or extractl on liquid 30 used

rﬁgﬁﬁgtgﬁfgﬁ B%ﬁl&g?gpe‘%@?h Oggl] @ﬁ@fg %)83\[056%05 mgt a?,]felt ora

men‘bmnmrrltgnaa be:a)ﬂuteerdgnehsimnabstrp(cnrre)smh ssdospongel mly( HIBE?&)@V\MIT@ monolithic

he for ion h r
struc&ureesuct?asnﬁone%/com% ort a p%ro‘fiso el“aIEi s&?cﬂ as g cd[r)lgolleéJ pore gtﬂass porous styrene beads,
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is then chosen, The substrate may be a fiber, a sheet
such as a woven fabric, a non-woven, a mat, a felt or
w@200@mso@ne or it may be a three di mensi onal BCT/US1005/603333
such as a sponge, poly(H PES) or other nonolithic 35
structure such as a honeyconb or a porous bead such

Sl g R oA P g LSS ey 508 e OBy Moy §Bfpayemrc or 2

membhge.l | ke. Preferably the substrate is sheet forned of

a woven or, K non-woven fabrjc nbr ane. Non- en

f abpr-weven falics predlat, PO seels i & el am Ge PR | IbﬁrsibP’\gDﬁﬁY together by
enta@nﬁ{?’b@ﬁo@f ilbhdHey, fhet’ﬁ@ﬂ}dﬁ ehefrRaBt Ty@fc:albmoﬁwﬁéﬁ fam'maﬂﬁfacftdrér%upply media

| aments, thermally or chem call Typi cal

havingdiamai ROMBigsPN reardomPae & MEPLfRnGS Fepoy- Mioramiaprcs, 5@9 PofgUs structure is the
entarﬁd QTbeks, bR ;%%let)ﬂ:bfﬁlrs SBARbub SRvsshefBer( M El)norfgé}ﬁé BeS: P&r&Yity has a

on- vvoven ' cs por ous structure 1s
similesrmeaning fercfelfe! fRbrias, Aawierrp@mczﬂsﬁovqn i @'fFé?L@eftbéTgNQ@NQV@ﬁStNM owell,

Masg%gﬁg?cgap@%ﬁ?ﬁ%ﬁpg anong the fibers. Porosity has a

or felted fabrics. A preferred
no Wovenvfabrics ase frgduBeddhy dferitiestaginghes wary Visarsanilave b fibersoime relgylar pattern or

weal{SERTREHS5he pRBrne rb e AR i YO SO Bl orab e o
degréasheetha of the warp.&lher mrmlymriﬂdrangjes incgebre aﬂatnyﬂ linitédta 80,48, 68tand 75
oo TR REEE AR B B AR g St B v
wea\h‘r’fg@rowésmraﬁ the ébllﬂmfﬁmhyto gereim &ngctoﬁwex surfheedigurfacé sradothness and

sabiigpia f%brfgarﬁﬁ?rwa'#eﬁpw@ RN AER: 557 A i st weave, leno,

efc. Inﬂﬁx@éds@%sﬂﬁbfr@f& brogty fsitthapscebamesh thé’fbbrlé end N\@ﬁa\dée@%rtuous nature
cess, the ability of a fabric to conf

a M@@pﬂﬂh@gre glgq:kp glreyous wiateriah e ¢Rp B8 [rsieaulan Ryindrisal, or foamed into other
shap8s. @?An‘lp‘le%)ére(é@raﬁ\lcfn%%h'thg vﬂﬁcﬁ aFé%'fHeFe@ |sird%ﬂ1ré§rof Me'd |ré6ta|ﬁyulér Briangular

weave style, such _as plain, twll, satin, basket
capiliagesy éhesp angSuppliesihy Enge.ihatdhlngofé-ﬁgtgwlletA{@a@g grgit Qogmrgg Inc of Corning, New
York{O BRI of Pblgmént? fordiifAS nﬁ%ﬂ@ﬁhtﬂ@ﬁlés‘h rt%le (Sbtpo%tlon of
ess to nat ure. nol1ths are porous

Fairbuert @eargid.. They can be rectangul ar, cyli ndr [ cal or

fo '

BT pES Paf AP B Rao YA E: SRy, oo coe
polymazic foamg,uThase, amd dilver magepomus potyaer dtluciureese déEbrﬁmdalnél?cmous polymers and

resin%ﬁ;?ﬁ%)tiﬁ@d l?%calt%g @gp% lc[qbaplplr,%é%%”ﬁlﬁ'y%péé l @ A’f%ﬁ%ﬁ g?viea\}v@% Molecular

Bmtaamhy;g;ego zoommqjy ths is made fromsintered plastic

g b o e RS B s an

meta;gre rrechanl cally stable isot rop| c, open celled
ynmeri c foanms. These, and other macroporous

ol ymer |
st B‘U eylighte glassisong exampier9basuitable gias.olican be faypsk as agﬁxas mat or sintered
porouseéiacﬁsforﬁ% mt*é'a‘%ﬁ&? Ql‘ﬂ:‘ﬁ'a@ ﬂhb e&HtrolRB gorQ yressaEhds@lailable from Millipore

F Ications” H -P. Hentze and Antonietti Revi ews
Corpprigti f@HﬁJcmMassaqhugtt@t echnol ogy 90 (2002) 27-53 The

subgf g@k&aﬁ?&ybape% oh ‘ﬂ{erﬁ?u‘ije Joﬁ%%oﬂal‘é%a‘teet% |9tfles'"8ﬂnﬁn"e eR0ti® chemistries

i nclu pl'astics, ceramcs an
such le ytoigim) zlrccmiaetltgﬂmd ith likerand bleadsiiieecobdan be waeilt Btsy eandledasmed into
flbers ma%afqts, mor{oﬁﬁsm? %e%ﬁraﬁesgl ass mat or sintered '
Metals include sintered sheets and structures, such as sintered stainless steel or nickel filters, woven

screens and non-woven mats, fabrics and felts such as stainless steel wool.
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porous beads forned into a sheet, such as the

control |l ed pore gl ass beads available fromMIIipore
w@oSoroer at i on of Billerica, Massachusetts. VBCT/O8®05/003333

ceram cs based on the nore conventional silicate

chenmi stries or nore exotic chem stries such as

! et s e ALK, FOG ol P A S g

thermoBlastics ihelideDut anmolinitedt pOIyoléfﬁﬂhrcblmllqyeﬂvmr&l pblypnopylemd esheathed
uch as sinte

sintered sheets tructures
polyedy R BRPUTBdRerS P\C)Pf SRUGeS, By ersyianes, Polvsey %J??néa-ns
hisrided, BT & Afiddésel ts such as
P B 77500
R ﬁ?'léfFeé Folian cande upegy 3 19, or paatig. Itis preferable
to adg &ﬁ&lr‘l atéﬁars?o the s%fuﬁérﬁlbbrﬁertt@rﬁédf?éﬂd%ér‘itioptﬁe structure and properties
err ernopl astics i nclude are not limted
ofthetfmalpf@atwl efins such as pol yet hyl ene, pol ypropyl ene,
sh I r M
ﬁﬁé &ﬁ? of rﬁ:gésﬁny %Wlhf'ﬂ%@& c%ﬂﬂ?}r%@é’\}o%ﬁlﬁ o{gbrﬁﬁ @lsjmﬂj’o\ﬁfé S’the solution.
Exanwdﬂswehmnyhygm qimhnlmgh qscmlle;hanqiﬁtha@qﬂaod prqmaols PEFseaan be used up to
e (K '
concgng PP@E&%@@@ ﬁl?@g% cgog ﬁﬂcﬁr @l?llie‘l]J %rrﬁod@@afﬁ%s%%lcwlls?gp@uﬁ‘ﬁém pitation
of thepmexﬁ Empbrbtare vtalr- miiﬂblecpobmem Greferrdd &npaunty aresetgvolarmadrictvath thieevater in the

solu’uglljT @%E)er ;g{]%r |s§g aaeagli;et q?qggq d bf%gqu?{bg/ a@ gﬁgl ébl&(g lwéfgg uﬁﬁér&&r?ed alcohol is

methamtl\wlg;tﬂ)ldmtdmés)&m@smdk&e icarl alsote mmdl It care/miishibe Used, as the solublhty of

room s BRAE WP GO EIEIE 5 B B G SHBAR D ures; ARyTBR g S rore of

thes&ﬁﬂ@%@ﬁdd&oﬂﬂ@ﬁpﬁt@an be used up to concentrat| ons
t hat |veasllg Iécloué%solutlon her anmoun
oA

of Ariqtﬂgg@asapfcpeﬁ@ J paiew clgm@r@p?)nqngplp misclfyle qrg@mg or&qpl limiting
exantpREBARCE WEIGde ggrg@e"nnes @thyl&{e@ymlméwrpentﬁ’ﬁeam rdremqhex@wéatp?opylene

are equil - vol tri

| g!ycohme@ylpneegiyé@lrf%met%vl @thazﬂa bﬂM‘@tf@rS@éﬁwl%\e ﬂ'%cobB‘BGtmeﬁ‘M'%@'@hyl ethers

of etrﬁgﬁﬁgﬁcgﬁgﬁﬁﬁng g P%II égﬁitﬁfl ethe%a&iteﬁé )rle(ﬁg glzéo%?élﬁvl ethe? acetate d|8thylene

et ones suc tone can al so
glycolrseshy! ethert diethyleae glypotetiykethes digthylare ng@ ndolyleier, dietylerte glysl dimethyl
etherr &@@)letngwg@ Iw]i %Qéﬁeﬁﬁl’ein%ﬁaldﬁneﬂﬁ, é(H‘éféce al®, leﬁﬁﬁenb glyco diethyl ether
acetdtd) Hsmthyhh@phoMesN-ethyl alorpboliog anéihpliket Bayethilens gh)@pls 011 levsrsoledular weight

oo o e BB B Rl B FREPLS TR R BB e o s

contén(p{atgdded gl ycerine, ethylene gI ycol , nethyl pentane
di '?qsq di @h@%ﬁ&{%@@ﬁ{y Xﬁiligesopf@qn o?rgt(frﬁ §ﬂa¥terﬁs %n Bgl @%ed to the solution.
Each%bllﬁﬁﬁeﬁlorﬂcﬁf @ity ly @d%béﬁété W|Ilirdq@|red§ometa)fp¥hm@|fatuﬂ1 t@ﬁété‘r}mne the optimum
et hers 20 of et q5{ﬁﬁene ycol I ene b%)dl me

tpe GG RBle APATSUERIIRGA HFy U R VOB e peaTs being

prefe%di‘;/d?ft‘rle?é1 &M F@g)? gltﬁd Fdﬁ&éﬁéun@kﬁ?fmm @kh&tsfibbhe@é"ﬁe Bbat Bfferred. These are

prefegibly pregentin @mgmwgngnr@ﬁrg@@mut 8/ 00d dirahiout 19,4,6;1@{9@%@@@9@@;01 to about
5% bgg’gdﬁ Q%%htgﬁﬁbesrowhqq' et hyl ene gI ycol dinmethyl ether

ene glycol 'diethyl ether acetate,
N- ﬁetsbwramnmmegnahéwltwmoaw swabrap beskingbe subsichte ine bath Righe coating,

appl)@g 5%%@51%5 ﬁﬁgﬁrlag{))yacéﬁlcl’?r b?a[dﬁ ??@(gﬂ@zls C(:Uhﬁrf co\Qf@{ Q)m:oatei ?trt%loﬁ Soater or

any dthexmethcm kndwrt tavoneaof ondinare skdlfin thb ers e apgly ®caatidgdo & pnr@ussubstzae Excess
cont enpl at ed.
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To obtain optinmum coatability of the solution, one or
nore surfactants can be added to the solution. Each

wa@ eovbion=sbo on of sol ution type and substrate w PET/US2005/003333
require some experinmentation to determ ne the optinmum
type of surfactant. Anionic surfactants have been

Al P55ty R 0B SRS S5 on s

nip refeniscyaping Itﬂesurlfacemfltlmdoaied zmhmateloeb)sblcmlng airosa gasratthesubetcite’s surface.

Th se @ %{E {0§8 Bﬁ[‘;g{el% t%%f/rﬁhy beh@y%%{)@pgﬁapoﬁrﬂg{égm the solvent s

wateﬂan@ kisromeeo by a co’ﬁ%llbd/e\hpﬁrambn sveh thht theodoating evaporatat retatively Tiniormly

iroug bR gt bR B AR et Hersa Gl bEgh lgnd SU°c, (prferably

belo? R 'teYﬂpBrﬁtuFerb?wﬁié}ﬁhé éiéhsﬁmérw libagin PYade %Mdtcﬂfsslfﬂh@iﬂthe §Wrﬁét‘)
nozzle, curtain coater, roll coater rusi on co

micreyfave 1. YACHER OYeB R ivgl a’Pé{t‘ﬁ/\'}he fogomekangr %EPF PVqBRH0R Ry %e Yo if
desirbd §higbdusds r@@ﬂe)hg&atﬁ@%ieﬂ%lub@ &l rﬁé?rc@éﬂﬁ%té BB fobrficdloR the substrate

Excess -7 WO 2005/ 077500 PCT/ US2005/ 003333 coating
surfagestitaat Isalry to e fosefy b atilsortainspame jesiBuad MPIsHIG WiRn Bhaki ng 't he

co 0

e BARRLE o ANESH) BesUh i ppighoR iRl s
depeodmgogn thl aempta@creashnkm ageniyinordae to cavge e brgsalnaalqng 'obthesigpr tepwerature
t

watep_gb‘ﬁlbl%% rﬁé} Al{efﬁﬁtlvglg,ﬁhe c%%gl‘gﬂ@f \M?oc%ﬁh}%ﬂ It% enI oggqlbg %ﬁ{)érg %lnbé(rature. If
so desiddeame aarrblmpjy Ieaye ihe uakeEld ulipjrate ouiahbomtehmerafsneap«balbw thegrosslinking to

such that the coating evaporates relatively uniformy
OCCUE- hyy oughout the entire substrate. The use of heat

waTleedatad subbtrated$ herardnsad Wit tvate eand 2Ootizen tiufle Gat r(ar}nweﬁherpatoggn (if any)
and w@%q%\rlgvrc{s l(rallgt enEr% @%Hyé %fgg%v\rﬁls n |s£ggﬁ%? Wﬁ%’ b@ﬁw%@ws between about

15° O’En@ %WC réfférétﬁy betRen207C ahE30°ClITyie mtearsabstréit@will h&e at léast a portion

or ed evapor at be ed i
of 150 (PRPLAG PG SRR SFTE IR AP0 s et praolecules
Pref@éﬂl%ﬁ@&oaﬁ?@‘%rblﬂ@el? an’@@nl)f éﬁ?lfé&ﬂ) th’é‘subﬁ@teSM&é Fr@fﬁaﬁly Jddbstantially all of the

surfaces that 1Is ouch cont ai ns
surfagesrase qouerpdiydne q@@‘i“ﬁt&fﬁoé’f%fﬂﬂ the PQathT'fh@‘ f%'&?'k‘d“f@ tdyekpesg dhroughout
thest%trEtBe“ preferably subjected to heating (typically
bout 70 to 95C depending on the sel ected
cr Bhesdonting imay thaiykave pnei an mrﬁcﬂ@ﬁtlmgltiesaﬁg@ed d, induging ligands, sugh as

| Protei[{ A BJﬁot i 8@a§u‘?§?ﬁ5&%%§(or,ly}'@[<\%'d vér%r’{é% chaohydﬂéa versions of profein A or

occur
Gto cmnéar tltemnm)rextaustlo slablé mdrjmlm var@us dhbmlcsld)ganéssucfeaﬁ Zeamnobenzimidazole

I T L e ————

varloﬁb@lem@méﬁtdat%tberttheabalng satibiie Bnisriicnpieiid, phblidonshdrgsd, aarlsjmaﬂﬂ(nown in the
her |It|%UI ds that renove the porogen (if any) and

art of PRI MB¥Bs s| i nki ng agents (if any). This rinsing step

| SFERMABIAu smﬂ:@dﬂﬁ li@did dhRmaRGrashy trasard edapeBie tod ésentlxﬁéhtlon include
and ab ou? Sg ?fara %g‘%H\X/een Znggnd SW

groupSFHENRS: @UB@{'VP'&E’&O WFF’FChWQ%é"oaff”'Wé%(%fPPrQb'BefPﬂﬂscﬁﬁou%Fsegﬁl fr covalent
chror‘ﬂgtoqqréﬁy ?Mﬁlﬁ&lﬁ@raétfoﬁﬁl‘o%s ABidke | 'o%h@léflr@rgro%bb" 5@@&%&1@%@5 6&"@@';)1 -pi
i s permeabl i ondl ecul es.

intergierts euitiatargpt qomeow@%lhydmgen kondieg, b)tdmpblllcygrwss elsrm y appl i ed

to r

Tlltieﬁg gﬁ%ﬁa&?@e gddgc?@‘fegtggéo%g I'%?i)ééﬁ gﬁ%ﬂ%ﬁénﬁgfobﬁﬂ{eﬁ to@he substrate or
they pla)ebeeaddeﬂ ty fhetiriitial soluticniand)utilize tosf crcpselin&ﬂg toding thgnm.tcf toe epating as well (as
ughout the substrate. The coating ma

shov{n ﬁéiﬁ gﬁ o? nmore functionalities attached tgo i%/,

|nclud|ng | i gands, such as
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Protein A or Protein G natural or reconbinatorily

derived versions of either, nodified versions of
wW@r@seTTS0OA or 25 G to render them nore caustiBCHUSINN®003333

and the like, various chenical |igands such as

2 am nobenzi m dazol e (ABl), am nonet hyl benzi m dazol e

rer e BtT BRI R Pagaa Ly i pE AR fcanipaeg g g more

desitabla tompnehes captie init) amitimeugh the lmedla 6q thattfiealasiegd cgjohénts, are separated

fro hop 8?’[@%1}(3&19 a@ﬁcaﬂﬁdﬁz‘t?q %ﬁl\é\é% c&rp %ﬁn tﬁé%@tc:gﬁturp? {51{91 @2 liquid and the rest

of the duRITRiuaiBg ipbities Pestesatireugh Qe ainele tHe@einE@chp@ﬁéﬁ&tmay pass through and
ut not

o Pk SRS RLS B P P B A G nd e
the &btﬁﬂé@&aféﬁ#fs‘éhteﬁQ§|ng3é36h§||1g1%m lom@d%g]w QertAdiky, thi ophl lic

I nt eracti on groups, ate or atln% gr oup
gr df@weﬁ@[\yeqq@eds@pemwagqjy Hieceid or ¢vaR BRI Eeq @gqlgye\yﬁ tp i;l,\e first in order to

reacﬁ%ﬂ@stlre&fﬂﬂﬂﬁ §oatuﬁb‘(s?5ﬁﬂﬁ@hk@ond' ng, hydrophilic

ps, etc. ese may be added after the

c oaThe w@stﬁ&sevg@mth thmﬂatm@ ,apahighmerrspbikikand goes flowend capacity
charﬁéﬁ?@ﬁcg ?rqgg ngtraté IEFI -sHbbor lgg% i %%ﬁesteﬁalétigﬁrtdr@fbt}dugél network for the
coatinh(e). coating as well (as 35 shown in Figures 5 and 6)

PR e e Bl B, ' OB i it wet

or sdli¢ matedd| withirgt to previdy thersiueturdidstegrigytahehigropvposiyeamt] fove am poreesizes may
t he desi

in i th t h t
vary s o i PAEE b, ety 30 oy 0 ket gfons i amebout 30 to
about YU riierbisiand breipfefdrdbty fid@S0 (ceid0 mzrans aeminging dpah thafi@d and the constituent
e B iy R o8 o e e o Foman

uncléri&y, @@e’ﬂlcérﬂﬁotﬁ Wl‘é@ ot tﬁe guwrat@%ﬁ@rot Hé%@fﬁ@éhﬂﬂ@n@e bm@gﬁtb blloﬂl%}ood
can be ca&;ure dia 1ls was

permeabiiiy/at high Mﬁiswrtm hFPéh féiou@n t&.e sahsjratew@ﬂﬁ stif H@W@&Bf @hl@uevel of capture
on a@@lﬁlg és@lsuélfas e'éfe?tﬁ ark5Ob B ¢ a%mrégﬁlcét’ﬁn b AEH Gizedt fr@ﬁ‘ 9%0'01 100 to about

300 mlc@etw hermredeyigsh Immaggll@t@t;ﬂ stgrr@ngr\ﬂﬁzgiegf%ﬂ or g&%g feedstrs@ma th\e pore size
can Qersgﬁa %rtfr%[n a&&ﬂ‘@@g%{?_ﬁj ﬁdeJr er&JétG@%ﬁ*\\/}M&% ﬁt‘fcﬁ %%e 5yRRdeTkers, or

st rate
micrafites platag) (Wbiph arb asediwiitiy h vapneiy oEsalutidni conditiamsi srgallerpofels ener peafiedied when clean,

VeW@@L{E%aS%ﬁ%‘E)SrF ??f%éeralp%%%%%oéi-g@u@gﬁ 8@’&@8}1 structural

ne Theodoktinf Gy thérhbelvemaalw]@(oﬁé in nattireiss thatrtiedy arerpedndablato bidelecules.

tes ted pe hi ghl por o that. th
PrefE et 1o GRAD NG ol I Eion Tl i asmed
Wlthlh the tc&atnﬁg(s)vnhd Godtlﬁ@s %fefttlﬂ@ktemi@h td cRfaRdfidsé yor@enﬂ\d hae téome diffusional flow
si zes may

OW.
into tﬁ%dﬁe’@y g e@%ﬂgamkca@@&?w Stushyes, abB‘feé‘faéPfé*Eﬂ 559%%99 a'PQ? agg i some
appll@éti@ﬁs%eféctlww fle BARIrE bé’tkﬂ"ey alfers@ff'&ér\ﬁ’ﬁl#lh sé”ﬁatttﬁé dlfFﬁQ@erng@ﬂthned and
m crons and more preferably from 3 100 m crons,
not acniegliMeliawle] IpFEPMaRce sitheningariiting TfabasDa Jebbmeklos: nat i s
deq‘; d c%gtmpg%@ﬁcaﬁfd%éﬁfu?e% feB @M lof the l%f%fvo?a??@'mb@coa lef sStrate. Preferably

|cat to capture a desired proteln Trom an
they anecfnou rabgut &6l fo abgus é@f/o olshd totplvolume ofttiveecoptet sbsteate. t he

SRRt aRRech i Ll BOlshice R0 BB Al 4B pores

pernea
by att émanigiomtabeut $% Hrsahoatt89%y¢nefdarebl)sft0|m dbo@t[10%tu abgutBets, reordprefarably from

abo R0 oy PRI BBl VB0 2 por e ‘st zeof 11 om

about 100 to about
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300 mcrons would be preferred. In an application
starting with clarified or clean feedstreans, the pore
waems/o7san be smaller, from about 30 to about BOT/US2005/003333

m crons. For |aboratory devices such as syringe
filters, or mcrotlter pl ates, which are used with a

v St Bt R R AR 95 gt ot
s%mmw%ofetlsatammdnmatadabmnteo 1 p to about 10p. 25 The
nat

o I ng( thensel ves are al so porou e so .. ..
nofrphogt 87 B o 8 <o PR s PecleBelfodisiopyn s imporan
for énblﬁMg the Govehpadh the @bt bibeird. lF%ctMn@lrmiogityllH t%ratM df bd)ltﬁ}ne Wlthln the coated
or es

SubgI kB AL abIG R Bsbiuten kel Shrocsest B et ShBng f e sogpbsbaate. A
hlgﬁehea%ﬁbnn%@gty@n@h d¥agher iRt ﬂ&wfcé;saém@mb cate@Wubstritb OF dr (e Bdated

i ncreasi ng overal | aci'ty of the structure

subﬁ@@g af t%/ Qse@tﬁnvgrﬁl@n @qurrg@@acgqr@ rositieg arefrogkeut 0.35 to about 0.55.
ap pﬂhb G&fﬂh@ §re%§rl\e%ﬂ§l froth ’ébf)uplft%tﬂfbgn ?r?r%ﬁ%ﬁkne@s“ﬁre%ﬁﬁlﬁ fréth Sbout 2 to

ficien tthin so that t I on | engt
about|2ﬁmcws tﬁlﬁmcks@s Aest mege nré@@blvfr@m floyt te abayt wemrmsnmthcleness

e o AL bR Qi) SRRk e B BRRE L GReni U

chramatogiaphyoer fieneabootf1 to Al nadmstalssirefertialy froPr abbetr ddodbput 100 nanometers,
% of e t.al
morg Er??éraﬁlgl rﬁ%tﬁog{ f:‘gf)ortéh dl? @r{) c\\'pe?ygﬁééﬁﬁd b%?px/ %ﬁ@tsh@?lerhgaaﬁm fgr’ th%;ﬁa\ssage or .
perraaaetmaagfjae désired roatertal intg themesioicas prdieinsav ether@pmdlieculss oesyniétic molecules
da rgﬁ@ @ by an-anmobunt from about 1 %to
sucthﬁ&dqongnggg &bl y from about 10%to about 50%
momea préieifr@reamwmém maboa’ﬁﬁg c’@bé?slihe 2eds of tadQustralQda SubeEntially uniform
uncoat ed S -9 WD 2005/ 077500

0
thw'ﬁﬁ@?ﬁ/ Eﬂs%@@ﬁl Brygaues igyting ﬁ@F Mh'%@%@t@g sqlufien issasy.shistrate pore size,
metﬁoﬁ@ﬂr@ﬁ%\ﬁﬂ@%x@@é SHRAGH dnbi Hbylnggro&e‘a@reé;é’r@%étlh%@to%taﬂrl’nlsaé’ﬁgUmtgeneral a
f rom about 5%t o about hat of the uncoated
praciippert tnae aarepf Sersehings oHbla Inasion il defering #pppREMalaBRAfiRg thickness
| I C
et ol 438 Sosid 2 o8 BF R cbod b Chle 1 ren ose
sub%raibsmtln paresizeRné parpityistich b\@ﬁrthjs;thwes%wﬂt m:éowee\x fieduce flows Routine trial and

erroiﬂgﬁ%{r@gt%ﬁbﬁ b%?e%toﬁ%e t@aldmrzt% ofthe?? %&ﬂ‘{m\)eﬁqoﬁ‘ dr&%lezgfskl éggtmonera

process ota ums 0
rout@bdtee:drremfomtutaMneandérymmmgmm fractional porosity gives

2 PP o, B BAPA Sl ol OE s, prerray

of a umiferemthicimess. pr ef err ed fractl onal porosities are from
about. 55, The, coat

7 1 O SRR o G20t RRER s or per okl Setne i Eomaiafy define as he

| rat|ofof mm oRH I to ﬂ\etpﬁéssul@ap@ﬁé@ i t. 2!% p’ﬂés@ﬁt@ﬁ&mbmhds hih@r’éﬁtfﬂ&ﬁ e\féﬁ gt refatively

preferably from about about 15 mcro

low Qrgﬁsgrg ,(ﬂegsg andi3s a glablerlaweat gla(tjyelyrmgh dlaw ¢sfes pyah ag %(g)ml/q:@( gr)aater Preferably,

it ha@béla%@!yymé@r bé?r'nébbﬂnf??até é\)é%raﬁ’g{e of H@éﬁre@ chFﬁﬁT’éB%hM rhRa8 atlolt 500mlihr.
chromat ogr a rom about | to about

naff Emtw@wg ak ?J%/@fgwbpapw Peneraly dig meang erg mmlatwelm high surface
avallQlﬂé‘BrE@ined'réct CQPEQBF With Weeﬂp g'ﬂﬁr@{gg?rgdgﬂ 'iﬂe@P&Wr? %sl cofpared to the surface area of

nanonet ers shou sl ze su ci ent
the uatiértying $ubstrateh & ym@@)s agleuctyre acgnadingdaithe prasant intehiion dasa $ue‘elce area that is

at le%g?ﬁbef p?e er%b W ol Jhﬁ rﬂ}e eﬁéﬁ&%‘?ﬁgﬁ&%ﬁ e §ur%ée é}ég‘ﬁ bhe substrate itself more so

2570}
that ibls |cgmble of IMaseﬁdxeaammg}fnapdeer the aaptare metedals and allows for faster mass

i e&%&%i nt theﬁcoating covers the surfaces of the
ransp pstna @gmg substantially uniform thickness. To
acconplish requires routine trials in which the
coating solution viscosity, substrate pore size,
-10 -



10

15

20

25

met hod of 'renoving excess solution and drying

procedures are optimzed to obtain this end. In
w@eowsnaispo a practitioner, once aware of the tPerbsgs003333

of this invention will determ ne an approxi mate

coating thickness 20 that wll optim ze capacity and

T TR ) —
coafdg$ fdietpglymerah ahyeatfacethauding the lsurexees ohimbdulan matefalesubtyas porous
ment a

reduce, fl . Routine trial and rror. experi i on,
metgsEScian breTeHed DIREHTGesion B sEee i ihe FpE RIPEH o7 ergTiova of the
solvrit By évelgoratios id thed@ropgliniGiigl 1ARSHARITorfvatioh @tthecobhglid WhiGRE tREorogens

formulation and drying nethod., In a preferred
and gipseReroneinter caLisSPRGHES Sioh go B avrasliylh 8 Jouicemersiien. o

W tThe follstind @kl iRORHdsith esBingd @HiRDlent A%enfidn. @ uni form

t hi ckness.” The structure of the present invention has

good perneabil i tg/. Perneability is generally defined

as the ratio of BX@mpe/Idiextanicpatingisaiuion faenagianessur e

applied to it. The present invention has inherent flow

ev : r . o

CY Bl kA b Y OIS ol BB TRy rabouts
was 86Hed with dexiran apcerditgeio theRullefiieg @rbdegyre. A toatirgsolation elasprepeeddycontaining 15

o ek TARREITE btk AS AL X0 ieueane
solut:idn?(tllii"/b'lita_Sa!/a@llt)adallq e i ﬁ.,i1t5%g 1NGedian aydlrgkidle tulfd't Gi?.Sbr‘gaWE%_ . THeaio®wown fabric
are Ve | Surrtace, av 0 be | | rec
was Siggest e then oeing 6ifian e el s e omolbelyetefidoy te
solufth. TRIVRAFBAL Vias tHeh Flaé‘éd IhbivEEh tRS StRet® bf polyktRyldnB deTdni iscﬁlezed gently to
substrat e, g[)ég!tca I t he
|

_ F% a sftruptur e, acc%r di ng t?
remeye 8% SO|upRp hersupiass ohesfgbricpefalyjc wgs ﬁrylem \ed frgm the diljegheets and
alIovgeE% drPAt@doRT té’ﬁbe\’aturé?ﬁ%ﬁ@?co@fe@faﬁﬁ@v@s%eg Ell%feﬁ iCHn@Ver! 42847C Jor 4 hours to

e surface area o substrate it more so th

effeqt erogstinking plihe dexiean. iTheegoatad Bbriayyas e Hisedigwatebssuerelitines tg remove any
r; ! s 35
M G b L e
PCT/ US2005/ 003333 Using the room tenperature
wat er - sol ubl e pol ymer sol utions and processes of the
pr e Swarople 2i\renctipraiizatienod erosstikeddextranesogiog yithesulfapropui§P) groups
surface, including the surfaces of irregular materials
such as porous materials, can be affected by applying
Theerasgihkedidexiran coatel éabsanf xeopledfwas iemesget incd selufianlchriairinl Gograms of

s 5l B S S5y AR B A e o

raiselddn5059 ant the fasctipraiizatimnsactiondvas allosedito prooees lat thik &smperaiarelie 16 hours

rempved such as b tract.i on wi a liquid. ,
unc G St T Spipdtep et e v ke gt seyerat tmes to
rem&8 %ﬁ)_@me&falnts lagd ll%? FRibric W&SS@btﬁrQ:VaterEXwa metnezability S¥hetnicaified fabric was
coat.ing, so ion, formation o|.efin, non-wove
meafiigh B hIATHTEP R S8 bBE AP S FORHaY RS,
porosity of about 65% 10 was coated with dextran
according to the follow ng procedure. A coating
sol uti on pw@spldY: EFRAGIEBINRTIBF 8P fthdlighalZed adexiaiédalB fabric
(500,000 MW, 1 g polyethylene glycol diglycidyl ether
as a crosslinker, 20 g pol yacrylam de solution (10%

A 03 MRGRK bf tRSSFRfuRBsABeM dextarotited b GdneRanipedr @S iiftRersdath 6ml of
6 wat er. The non-woven fabric was exposed to th

2.5
phosabaie/@l%areatphi ArsoRdyelivity 29 st GORAINIBLIEIR2 M @ emeeniration pfc1g{fthe fabric
was %ﬁle@ﬁm&f iR okt Yﬁ@nﬁtﬁ B pR¥eirt 3RitionI& 18 hé X at ro-EﬁHQer\i}%FatJr@@ﬁéFagitation.
was t he d bet wee y

n place n two sheets of polyethylene
filmand squeezed gently to
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15

20

25

30

15 renove excess solution fromthe surface of the

fabric; the fabric was then renoved fromthe film
wab@swz7sand allowed to dry at room t enper at ur BCT/TR®05/003333

dry, coated fabric was then placed in an oven at 85C

for 4 hours to effect crossl i nking of the dextran.

WX I T —
bourfdh@th@fébﬁbaﬂé% )téldﬂﬁtéd@aseﬁbﬁ the Qeltirecof thel1Bing diskasf 0Bt The Protein binding
vat er .

. Functionaliz , of crosslinked
capagifaf ing fabe! \%.W@SW#@%@W&Y&??MB% fg%ﬁ) groups 20 The
crosslinked dextran coated fabric of exanple 1 was
i mrersed in a solution containing 6 ans of sodium

br omopr opanesul f oF¥ampled4Crgssigd pgargse %P@'B@il um
hydr oxi de, the tenperature of this solution was then

r a‘s&@&g{st%g a‘g‘éﬁ}s@m« &H;lsypmp&ﬂtéu% dbih %%Fn'a PRy ag I 'a@dadm grams of

[ 10 ocee enper ature
wateq tigemixtere was agitated while henting afh éemperiafuesf 85 G lunt afhlﬁltl@l @mse Seldfion was
formgtgmimt gﬁfgerg S’r;I§W|r lu |6n gg%{)\rfg cgrase eﬁ{oﬁﬁ@éa{g%lcﬁ é\dgﬁﬁﬁtsﬂutlon became
a gel ravingutioefree flavieg qhenactemhns laf ally T@thlsnble1 Srapahisfof Zint chlatidei weramtqed and the

o pRERSHD S 0% i BRGSO 3 orous

solu’tF&"nOil'lﬂi, solutibrngkisiigen adolédfd foom teiviperatate lZegbILmordbefiderﬂamng:cd)amaehstlcs were

et b A I St g suiea et SRRl B 7 oroter

base? m%%ﬁdb@tcﬂ)sﬁllﬁﬁlﬁgﬁbmpéun@ ls'ucﬁ as Ry the theviisiries edmnRmip ueaddn the industry to
in a concentration of

Contalnln
cosHRGTASTESRALaHT0 GUIRE VETRLTRIPS S e, g el Bongas o
I
s S B o R ST 0 o
epoxicorapounds, piefeiebly 1.4-hetancdinlclishveidvhethesqr ehylang ghysel dighycidy ethgee various
brong/{ &%ﬁisfﬁe?@ 8%:‘ dﬁﬂlfd?f@tﬁeﬂﬁé}ﬁé’sr fRFnaRiRAydb %t@é@?ﬂe afd other multifunctional

abric was calcul at ed based on
aldehydes, vbis( 2:ydroryf etysulfdr@ ndimedhyidlichiofo-stiag rdirasthytphieeapriragtiaviohethylene urea,

dusoEQL}%e? %gglggoﬁiaﬁ nIFX ¢ gr{)rcl}cgﬁmlge?gghocedmﬂm%r%ﬁc% rah@élg(?thls solution, 39.9

granfs@dumetsgnolemd 011 ryeanSiokFligpraalrFe- %mumwrfawet (B Wdmpang ) wepseadeed while mixing

e

t emnﬁpaéﬂnrnen-wévea Bbridhatind a gure sizeiof abalt 1a@micmsearm|pu¢osltymf about 65%

(Type 56R453 e Ffe(gg)quQra Né;&lfogeltngi\léu o g%’lsmﬁgﬁgqﬁt%tcaq ‘)]e O datb Becording to the
folloﬁi% brbécRlve PR 6cHiRy so&tmﬁﬁ;‘repbﬁ@& hdboveds uslé@ eTHelnomive\@n fabric was exposed to

haracteristics at a To this a
the %mvemoawg sqlitiow sugh H@Hh%\fﬁbflcwﬁ%cwlew%%feﬁ?deby\k@sS ﬂs@ﬁt i*&? wel fabric was
then@ﬁ@é%gﬁ@g@%s%&s' of o'mthglléﬁe' f Wadd'%&de'ezéd'@@ntgﬁi reiAéVe ekd@@s solut|on from the

dto ornla g@neous sol uti on.
surfage lo{ihe febricuibesfabrisaras &v@@reé@veﬂ Jfom #im Bageanalived tqq%at room

f

temﬁe?ét#% L dB/ éoa@& aialllcqwsflkﬁn ﬁlgﬁﬁ @?atn?g%ﬂ: ?35;’@ édfﬁshgurﬁ fo?Fgﬁéh\ﬁ/\!gtge agarose.
The a@atemsfamd wasdhepi-ﬂln&@l lmmtwseweraNmtmmmeraey unrggaie@matgyials. The coated
tab { {OSS|Inklng compound, such as any of the
ar@ﬂ@%&?'ng comonly used in the industry to

crosslink materials containing nultiple hydroxyl

groups, such as agarose, these chem stries being as

non 15 limting exanples, aqueous sol ution soluble

crosslinkers including epichlorohydrin or other

mul tifunctional epoxy conpounds, preferably

1, 4- but anedi ol diglycidyl ether or ethylene glycol

di gl yci dyl ether, various bronyl chem stries or other

mul ti functional halides; forq&ldehyde, gl ut er al dehyde

and other nultifunctional ~*°°




al dehydes, bi s(2-hydroxy ethyl)sul fone,
di met hyl di chl oro-si | ane, di nethyl ol urea, dinethyl ol

we@tdvglogrseo ur ea, dii socyanates or pol yi socyanaP@prUSINE003333

(A

w

S

[&)]

[@>]

t
. orahosiolemiio apeie

crosslinker is added to about 5% concentration. To
this solution, 39.9 20 grans of nethanol and 0.1 grans
of Fluorad FC-95 fluorosurfactant (3M Conpany) were
added while nmixing to formtHd™inal agarose

AL MbdnBoh claibdss: i nal solution remained liquid at room
nperature. A polyol efin non-woven fabric havi
m

ng a -
ReTBiURiEIeBIRIDIS RRIYTHET GRRiRIPPIoYS %‘Pg'éES’&eWP“S'“g the
QRye # Type F02463 from Freudenberg Nonwovens NA of
Lovve?l , Massachusetts) can be coated according to the
f ol &) pravidigy piect: BEGTeom tampanaure Wefersgluble PAneh P‘éﬁ@%ﬁ%eél slegnt for the room
above,_ | . i ,
e S IR A SR e Rt
c onplwateesojubleepplymer fdryhetronm temperatire watersakiblopelynes Bid acpoigs substrate;
t he I t | il -
) SRR BE R o 005 S LRl ey e
sur f amethefasamextdrgbri c; the fabric was then renoved

PN EE X e —

an @Vveatingtthedsdm kmperdturb eatessoluble polysss balutisn driethagaoussebstrate;
The coat [ vva@) t hen rinsed in water several

d fab ‘
ti n@grwr@?qeé:ﬁ%\pélorgﬁg,s ffacted materials. The coated 30

f abg)icgusig telk6aing foRroélihiedn the sLBst¥E, @05/ 077500
PCT/ US2005/ 003333 ddains The jnvention clai

IOL . ned is:
1. Qriggerroated substatatg remoyRMTasiH ener (ot cipseiiaiing agents from the
SO|éb|gie§?tR@{u)é[TEr coat ed porous substrate conprising the

steps of: a) 1provi di ng one or nore roomtenperature o
Viae methedaf glaime! fadieyepaiprisigtacstep Aetyeendc)opd (deeficaystyg thepartial crosslinking of

RYhted &JMR@{ aljrﬁe‘ﬂwoﬂ@élgdiedsfr?h%lg?ouﬁ %r%ﬁﬁ?{g ofdtifd ¥R Blition for a time and

nore crosslinking agents for the room fenperature .

\eha emperatlinglshifficignblo panbally trosslinkie ro@diempesatpie mateusoliblgaplgper solution and
| 3 : ' . ) .

S SR odi SRR B LB D B oy

@roasliok themoom tenpesadire wdtersgutdeymiymsr solutiapet her as a

- S it Buirc et GbeioR e el s e el e o acttona

$RdcedsingBteps. d) coating the roomtenperature water

P RS AR SRt 15 B P TP stona
GRRbISIG st of ERRE dttadhniAt of e oINS tiierdisties.and g) rinsing
the coated substrate to renove any residual on

P BeBPHR SRMKHNISERTLRTR AR T80T PASRGERSAEC addadiodiy Solian g or more

i Iy
T A8y g 8,5 i
cobyefbyiana Ryesls, efyacryieidesorbelinted SPATIATIdSS ard euEBGereot.
Sl‘ﬁle fﬁgﬁﬁdjof%l%m \M{é?eirgﬁéjéhg oFASS brodshirkers Ofe SBRALd tﬁ@@our? consisting of
SOl utl on or a tine an at aten‘perature suf fi1cl ent
troutifuctional epoyy carepewsids hultifuneionad brenyl evrprotiedsLmudtifuatiosal halides,
SQUtRL B AaHTBLs, BRI 48 effuttone, dimethyldichioro-silane, dimethylolurea,

dimethylol ethylene urea, diisocyanates, polyisocyanates and mixtures thereof.
The method of claim 1 wherein the solvent for the room temperature water soluble polymer is selected

from the group consisting of water and aqueous solutions.
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allowing the coating to remain at roomtenperature for

atinme and at a tenperature sufficient to partially
wa@e@ssrisnk t he room tenperature water sol ubl e pol/yaE05/003333

solution. 3. The nethod of claiml further conprising

the further step (h) subjecting the coated substrate

I t . 4. Th t hod
5. gt o s oE B g S Aoy RIS i o poymer oatg o
S&Wéfoﬁ@§Ub§tﬁitetohﬁhplﬁ3sih§tr@@te§§&5t rate to additional
processi ng st surface attachnent of one or nore

e
c heRfpuédingiageom fgrl%perﬁge MEeholblg polymesiaspiyenhReing raamdstepetsture water
mor & uBe b&ﬁﬁéﬂ%n@&%omgmkl(ﬁﬂ égBl‘ﬁs %Pthélfobrﬁ Rempb i WRfer Sluble polymer,

nore porogens being sele fromthe gr oup
condid$ne W@O@r POFSERAOT Pl roqﬂytemaﬁrat%w@er 5¢ I99¢lmqr

al I y ’
PR 5 4 Sk OB Bt o
Tﬂi@erﬁéﬁm\mrmluw rolymen onerns rnelemrosﬁm"tgmgermfontb& reom temperature water

SR B8k B B U ATl iy

br oprpliding@ppousiibstrateu| t i functl onal hali des,

gltj h@fe}ﬁfnﬁ ﬂ]c #)8 Qsasuaﬁqf&@%ﬂij ﬁ'@ s@ﬁﬁo% asgc? %ﬁgﬁs&@{anﬁally all surfaces of the porous

dubxesteyl ol urea, dinethyl ol ethyl ene urea,

di i socyanat es, | yi_socya s .apd m xt res her eof .

7 SRS SR oot 5 R i R At polye
fc@lﬁﬁgérﬁﬁ@@xﬁ@del@fﬁew&lﬁfsu&ﬁéwb' e polyner is Sel ect ed

fromthe t%rou consi sting of water and aqueo

sol WpipdiRgthe copted Yhshaie i crrsiniing WW‘E@E%@?‘S@ @%@%ﬁ 9.a temperature and
1R Reha of tinfeQUMRidNDtoRa R 'ﬂ”@%&ﬁﬁﬂ RARMHhE B té‘ﬂ)%%ﬁ}?ee\ﬁéter%&&’d'@ polymer by

tenperature water sol ubl'e pol'ymer coating on a poro
198¢ pranoee GopsipKingadepistae st eps of : providing a room

term@ﬁ@my&o%te\e@&b%ﬁatéfa'ramvsa %ﬁngEp & ndp ef&enhkér95ndﬁﬁb%ne or more

oom tenperature water yner one or
@orows froviihe gpomg@me@tureawaterhéubfemmm@pbd sitbalrade. wat er

9. sfﬂé &E’{ s df %‘a wheren?ﬁgso(ﬂﬂigq %qeg&ﬁpngpéégér?@& g)rre V\%ﬁlaé léa]g%nts selected from

room tenperature Wat ér so
:ﬁmlgtmlp consisting tloeholspolatile egepisy satfactaats\and leends thenebil e

10. @gq ;{[qugs QéngV?,égfﬁ%‘eg ﬁo&r%@f,lrtl ! ogo:f%@gaﬁxnﬁ%sﬁgm% g‘é‘q@@% after coating it on

ttchﬁe supstitetby ApRthal tyieicdabie t‘ne gR0p toabisting ofl ne#tRY the @s16tioR ffa time and at a

pg%ru% sS@ %ﬁg%g@%pﬁlﬁﬂ roomtg gthq%ﬁpéregsoﬁ@fe%gmersoluﬁon and
b HRtcBatinyBirdrhditat Fdam taRerMFe fBlHXPeland 8 atbrhderdti@sufficient to partially
solution so as to coat substantially all surfaces of

eReslifdheroan tegpgraiieaater salblapelyragriselgiobhe sol vent from
11, TREr6R& & galﬁ\cBl Wh%*eﬁ?ﬂhet $e bR E’orég@ﬁ’sms §e¢é&é@ ?r?rg Ehg‘ﬁg up gor consxstmg of

wat er - sol u y coatln he sur

p@yvau@y@wé@w ény! @lm@plécpplvw@llenﬁ@ywbsnobacrﬁw@qsr%ab@tuted
PO e A e T 0 of L1 mb suf 1 of ent to

12. dbaecessnd ClainoSwherairkthemeneof mork erosstitking tagentsds seleated rovathe group
g%lgwﬁlg sf rﬁtﬂtﬁ&ﬂ%nal%}foxytcaﬁpoﬁm, i iRlofral Brro%?l%rinwﬁk&gmultifunctional
halides, multifunctional aldehydes, bis(2-hydroxy ethyl)sulfone, dimethyldichloro-silane, dimethylolurea,
dimethylo! ethylene urea, diisocyanates, polyisocyanates and mixtures thereof.

13. The process of Claim 8 further comprising the step of applying a functional chemistry to the crosslinked

room temperature water-soluble polymer coating.
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rinsing the coated substrate to renove any residual

one or nore crosslinkers and the one or nore porogens
wo e@si0t15@0 r oom t enper at ur e wat er - sol ubl e pol yneeT/ToBDEM3333

substrate. 9. The process of Claim8 wherein the

solution further conprises one or nore wetting agents

selected from the group consisting al cohols, volatile

14. dheproeess efmreéfuamr§orenﬁensﬂheﬁe&of@%wéévncﬂ0ﬂel cherpigiry to the room
of
R tersnid b TR bo BB D e e8P, D 14
18. J he proesss ef&lam bélrthenc@nnsvyme\m fiep hbte edding ot &landtienshehemistry to the room
Qé'ngnléfétu?éjkﬂa?e‘ir%t)lhﬂéypo%eps%ﬂﬁl fofefbﬁ)Pﬁ?doHYo' tﬁknsuf)ﬁlratea tinme

erat'ure
16. dhepretessitf Ojanes fughercoresmipieg the stereofapitying aéldlcmnalehemd;tmhcethe crosslinked

?‘goquﬁé#‘ie?ﬁ@g gl?tgr?éolg&?})%netr E%tlrg&%te e[ﬁQhe f@r}cg@%he}g%&esl aZe Je},e{:ted from the
tgeup esntisting bfchemicad Sgehdsrdnd ploteindigends.t enper at ur e wat er

| ubl e r,sal ytion The progcess, of claim.8
17. e Meres FtarDR unein e pEBis s BSpREEIPEI P it voven
GabEEEInoRARSErSTEHrog fe, masplibyte] opi-pdd sporiges] poveus rwmbiiths any porous
al cohol s, polyethyl ene glycols, polyacrylanides,
é‘l‘?ﬂgfaﬁ?%t ed pol yacryl anmi des and m xtures thereof. 12.

18. THEpBERE G ThirP8 widréih b Solehias &apbratéttby QR fo@meADI €
crosslinking agents is selected fromthe group

19. J6hRIPCEsS e{é:ladﬂa 8 whﬁrem the pRIENdhevePQsRieAdy af Wﬁ% a temperature above room
'Bl'lllptef fuﬁ’%* be‘mﬁhe BERERKhg téﬁ’lﬁé?&&'r@ dfthe fabth Iehipbiaeie \A%fe%oluble polymer.

mul tif unct|onal al dehydes, bi s(2-hydroxy
20. étmgmo)i gﬁfpmmg@ chrgmetegrashicHr @cﬁpr@er@ rogmﬂe;mpgrature water soluble polymer coatlng on

%pﬂﬁh@ﬁb&a c’&‘rﬂprismglh E%df"' et hyl ene urea,

I'r'socyanat es anates and m xtures thereof.
13 prdmgmnmetsmpmﬁture:luatermo@ble paltnies a solmpﬁor the mgmtteme@tueqowater

e
2004nki @ﬁe?(ﬁ%rd%ﬁf’égéﬂsm@ﬁ/r@ﬂﬁéﬁ;&rat&dwaté’rfselulpje mi;ems of
risin

Caim8 furth adi
FurleTE A B BPY el s 9 Bl Bt € cnor e room
iR fatuicolaidd sslulikqdolyier, o hible @rosdisHingragerydipl theradm mpérature water

the substrate. 15. The process of aim

@@Hl?ﬁ ;pQ}Mn]eg anpdnong PEpOre Bc)rog?eﬂ%foraigefp%tegperaturpm&f eoﬁﬂt?%polymer by stirring;
%mﬁxépg@umgst,ra@om tenperature water-sol uble

pol ymer solutlon betore application to the substrate

16. wetting thﬁm@f@eﬁs%}biﬁlﬁte(ﬂ'tb hes@utionsa 35y Coébﬁ%?r@“ﬂ@”bﬁ @” §upaces Pfé'E? porous
%Lbsﬁé}?l ying a functional chem stry to the crosslinked

room tenperature water-sol ubl e polynmer coating wherein

t hecafisingdba copfad salittiemnto gartiall erosslink og dlederoeshubstisin t he

O&Q%P?é? H@iy? Edlm{%ﬁ’t i3k t@%%&{b\u@d t§ fbﬂg§ ro@ﬂ‘{’enﬂbre%hﬁé Water-soluble polymer

process o wherern the porous
$om;agorethesurfacesélhepdzrwsﬂbstratet he group consisting of

}A?\tl,%lglgc’ﬂfn@ éﬁoageg P@%@%@‘é@%&a}tﬂ%@%&o@?ete C?Oﬁ ffiki@gﬂ)?ta%egwod selected from the
rgﬁmp wmlsmtlmg nﬁfeatmgihe sdlftion Tone tipe adiesstemberailiaisufidntih eartallp crosslink the
the solv

i S evaporat ed ai,r, npv
RREEBRSr e B0 GhEIeE ot A BTG TR P et g emperatre
bdf adimb aftPat @ MERErafte sBffitieniTaPaMAIN CRssIkaNErosm @Mperature water soluble
enperat ure but bel ow the crosslinking tenperature of

: tPH'ém?réB'quf‘é\%er ature water sol uble polyner.
rinsing the coated substrate fo remove any residual one or more crosslinkers and the one or more

porogens from the room temperature water-soluble polymer coated substrate.
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20. A nethod of form ng a chromatographi c or adsorbent

room tenperature water sol uble polynmer coating on a
W@eo0s03758ubst rat e conpri sing the steps of: proRCTURYOR003333

roomtenperature water soluble polyner, a solvent for

the room tenperature water sol ubl e polyner one or

21. Bt Bp R B2 DR gt RSt LS FheaGell op e poros

tshissirate @y & eneihed silddiee fromthe Grogodousitiag ﬁmbaﬁi’@the séltﬂibﬁ?oﬂﬂhrﬁe and ata

SO e Rl SAE B Bt oh i o st ar

v tR daetInY FREMaiP R PooRY terfifeFuré foP$ frhd 4hd| 'af‘élter’ﬂﬁk%t&rﬁ shffent to partially
the roomtenperature water soluble polyner, and one

Grossiipi tBe e éﬁjfl?ﬁ@tufed’}‘atqr pRlubleqghnersalgtionat ur e wat er

sol ubl e polynmer by stirring; providing a porous
substrate; wetting the porous substrate with the
solution so as to coat substantially all surfaces of
the porous substrate, causing the coated solution to
partially crosslink on the porous substrate,
evaporating the solvent fromthe coated solution to
forma roomtenperature water-soluble polyner coating
on the surface of the porous substrate, subjecting the
coated substrate to substantially conplete
crosslinking by a nethod selected fromthe group
consi sting of heating the solution for a tine and at a
tenperature sufficient to partially crosslink the (
roomtenperature water sol uble polyner solution and
allowing the coating to remain at roomtenperature
for atinme and at a tenperature sufficient to
partially crosslink the roomtenperature water sol uble
pol ynmer solution; and rinsing the coated substrate to
renmove any residual one or nore crosslinkers and the
one or nore porogens fromthe roomtenperature
wat er - sol ubl e pol ynmer coated substrate. -15 WO

2005/ 077500 PCT/ US2005/ 003333 21. The process of
Claim 20 wherein the step of partially crosslinking
the coated solution on the porous substrate is by a
met hod sel ected fromthe group consisting of heating
the solution for a tinme and at a tenperature ,
sufficient to partially crosslink the roomtenperature
wat er sol ubl e polynmer solution and allow ng the ,
coating to remain at roomtenperature for a tinme and
at a'tenperature sufficient to partially crosslink
the room tenperature water sol uble polyner solution.
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