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WO 2005/077500 PCT/US2005/0113333 METHOD OF FORMING

COATED STRUCTURES Background of the Invention Typically in the
WO,8%87 EPomatographic separations and electrophoresis geRCHGHAY4E003333

has been 5 used to make gel media. Typically this has been done by

thermally phase separating the polymer from an aqueous solution. This

can be done because MEHORANT ORI € QAMAIHTRBOTHRES a gel

point. To process agarose for example, the polymer must be heated

above its melting temperature, BRiGhinEsTanE IRfioin the presence of
water. At that temperature the polymer melts and the molten polymer is

L D AR SR AR P AR RO TRERS 78, e s been
usedvohizkei get)madiea Ty pidathybiSIES bmmrbngpydhﬁynabmma%{épmtmgdmpdﬂwmdhfmm an

aqueg% BRIt tﬁﬁs‘%‘%h’ﬁ'&%% ‘3u§§ E%Tzv ABe P% r% BX@{Q&% Hafboint, To

akes on whatever s e So utlo as in JUS ore gellin

procesgiagamsa iy example. &@%@ﬁp%&éﬁé@d@bg@ Eﬁmtlmaéemmfaigrﬁ; Wfighés about

92° CSWHﬂ%s@ﬁé@mﬁéﬂ%%ﬁ&ﬁb@dw@fﬁ@ﬁilﬁﬁé}'ﬁ\él&wfﬁb MSHeRPARRLIs then
eads, such as are u chromato rg dla he hfated i_lglutlon is

d
solvaeg Y S50RT 4o 2 & S R PR TISG SR SPIRB IR Ylet e o0 2R e deeRuaiure '
abovethapalgmens geabmmtvwmmai:gmenhnyoahmmaﬁé@,dmrﬂw|can;oahmm$m mfwmdajelow the

gel p&?\?zﬂges &ere@m’a?% é@g 3 Can%é%ﬁe#'ﬂj éhﬁﬁaﬂé%gg Srlgﬁaab%sthe solutlon

aré reco n as IS 10r size exc usio

was lamrsirbeéa@gselb}w/’&dmﬂﬁarq@rﬂaeégg@ae@pm@@wt& ag, p@ddh&weﬁsﬁhﬁfdhgsoluﬂon

becoﬁ@p%@@ﬁﬁ@ﬁ%@@égg@n@%qgfmlty chemistries or ligands, positive or
egative charge, hydro hoblc%/ or the like or combinations of

§§ﬁ’ﬂ?<r PRy BEAf. SR A} Al LIsoR IERPRE S ogr AP epdis: Jg%hﬁﬁtﬁgégﬁ‘t@féﬁ?%@bo"e its
gel pciattumg 8 stifril ntstan dtinveciadhieratbdbiivid SuRisadichingiit e vigetthi&oir to form beads. The

@]Sat?e Ceatgr? n?brdlggotp rsré) met‘\ ‘mrlr?l's%ﬁe thl llslzt)ﬁg ﬁoaodq’ anld%hge a%s are recovered.
Ceramic mono s as s

Thedipasiscaroyen e yisethas lsg‘grmmm dme@aram Qfduﬂwgsrmasedémmsslmkmg
addmrb@lléhéu‘éf ﬁnﬁé%ﬁ&%ﬁlsws' eaaﬁ &g Qmﬂm&ﬁeﬁuéﬂ% QFHBaY}HE“ g HEaAIRIRRRle charge,

hot solution o agarose, followed removal of excess hot agarose

hydeaphebisiy eofhed %@QWWWSIHECW'RH S ARpEistiRressed air and 25
sulgsme umthvleaq@u@@déms@wmhﬂhtébmbtbteoamrmmaamgr fnes SR article

o S e B R R A e
as statindaty msampaﬁnitymladlm@'dphvat@thIsu@aesammemgI;a@amseraadmlgabnmwemic ‘
monattiifete SrdHENGY RER ﬁéﬂn?ﬁ@%ﬂ&l@ﬁ Wﬂﬁ]tﬁ:@%ﬁ?ﬂﬁ (% MR 6?'¥g§+6rsf@(falowed by

activity can be create rt this may be due to the method use

remoyaiAkRNIRS St gy asg apbidien fiomHip epsovaibimibemenalitiolsios eRBRRRSPESE Yl
subsmmlmltﬁgétﬁumbmﬁ@%méagér@@w@@s the temperature of the

B G GRS U SEA LR TG 2 r et o
porosaterialsomisditicie mrﬁwedelbmeﬂmfﬁammmad»mms appilee ipradie ateid §_fate (thus
requi{@?cgegﬁ%%%%wﬁg q@é‘f%’tébﬁ R ﬁlﬂfﬁé rg‘ﬁgﬂ? sctﬁgﬁﬁﬂﬂm &%ﬁr?&sl%ﬁa{ EQ\%' Iélnly surface

rtain por
activity can be created. In part '[hIS may be due to the method used for removing excess agarose. It may also

be a function of the agarose gel point and the higher viscosity that occurs as the temperature of the agarose
approaches the gel point. Moreover the prior art process is very difficult if not impossible with substrates
having pores that are relatively small in comparison to the cell size of the monoliths of the prior art. The
reason for these difficulties is that in some cases, air cannot be readily forced through certain porous
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WO 2005/077500 PCT/US2005/003333 materials without disrupting or
otherwise damaging the porous structure, as is the case with certain
WORMRES BP%porous membranes. Therefore relatively porous, §id/US2005/003333
monolithic structures must be used. WO 00/44928 suggests forming a
temperature stable agarose solution through the use of high levels 5
mateijelspsBiol)t discipting oy pésreiseti asagigaheperessiradtire sains detimsel withdeitteitfabrics or
' r ' | ull
porodaé‘cgge@éﬂséﬂgﬁ?ﬁ%‘?&%&ﬁéﬂ&%&uﬁﬁ@iﬂ&@t% WklslpEaLEfully

at a thin gel s at the interfaces between the

ag¥ie 8¥448R% Ryadasts fenaingRilsaReEAEte strfiegaprespasoyHen dieydhibeaseaf bigh levels
(e.g.mﬁoagﬁlaﬂﬁsebamlh;v%ﬁewrAQa?sgwﬂaﬂgv%ﬁvmt@ wg@ﬂ Watﬁ&aumkfpé%%rm a
.outo e arose solution 1INto the added walter. IS process continues
cont 4 RS oGt AU G A PP e Jaegpens b he
agaros Sotitfon randshedddechnetet OTENge Hageo proveltienigreiidn tithequiarosstbitatioad further
] ich it i he . f the substrate
rigraol B R R R LIRS TG Boaie S S TR ot Bl R rocess
contipiseondl thripgrinse volvtiendumsdite @ aslavithiadhe iniksstiees kiriee poresiofjthopawusrsubstrate.

lerORERRSH Sr%ﬁ?ﬁ&vﬁ@lhi? k?ri&_(ﬂb( ﬂ?&ﬁ%ﬂ@tb@%ﬁo‘é%ﬂﬁi& MOffade causes the
particularly, what is desired is the ability to create room temperature water

pores4 B RubstEls Snm s RalRc AR SR P i copveatysianthRyes e porous
supp@tibstrates (0.01-1000 microns pore size) that allows for good convective

floy, through t or truc with diffusive, flow within the room

o Rl R e Sl A e R s o
porotmwhﬂ@é@nM@f@@ﬁﬁbW_@ry.rwmtiiaéigsmﬂiﬁ Hscrility teceate éonipéeaineratuetater soluble
polyr@?'t?’é%@ %H@@Srﬁ%@tﬂi@ygﬂ\m&@ AR RIREAA S %ﬁb%@r@rﬁ%ﬁ'{%’ size) that

including the“surface of porous 20 materials that are capable of bo

allowg 5 geedicanvanti iffeursiveaibive Py mciire Wit SHBVAIOHNORe toqE temperature
watei¥@afnbdNRNERIInkgEtasts to a method of making coated structures using a

oo LSTRS IAtaL G e A R AT e gt

- solubleozlimups ceatiol erspatogesptisteaies cAtr bereabisyed@asdycnaltidios thesprdacausf porous

mate SRR 1916 Meiiodi offegaent invention one can coat

the su of any substrate, Including irregular materials such as
porous materials, including the interior surfaces, with a layer of the room

temperature water-soluble paymesryvibpaHswstyTiay blocking the
pores with the room temperature water- soluble polymer so as to allow for

convective flow through the porgus structure. Additionally, the coating of

o BRI RS SRRE) FARTIE A SHGTGRS L5304 Erperar
watereliffulsle/mfimer & the coatingthltohgarizolarly 30retatep tormbking voabete mphndtiee water-soluble

) : . . a

o e o P o is

fordsiaa thy neribnAy b ihe RIPSAIaveRtRsMRieaR Wahesubpres KAy SHesitenpslding
iregUPIR&IEHER sWRBHbRISREARS/ FﬁE(U@i?@fﬁé ifeAop Sl EdST AR ERPE the room

temperature water soluble g)ol mer, in this e,xargple ) ‘
temperature water-soluble polymer without substantially blocking the pores with the room temperature water-
soluble polymer so as to allow for convective flow through the porous structure. Additionally, the coating of
room temperature water-soluble polymer is thick enough to allow for diffusive flow to occur within the room
temperature water-soluble polymer layer itself.

In one embodiment of the present invention, a solution of room temperature water soluble polymer

such as dextran is formed by adding one or more crossiinking agents, optionally one or more porogens,

wetting agents and/or ligands to a solvent for the room temperature water soluble polymer, in this example
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-2 WO 2005/077500 PCT/US2005/003333 dextran, such as water at
about room temperatures (68F or 20C). The room temperature

WO ESMle polymer is coated onto a preformed structure BHER§F45/003333

porous substrate and the solvent is evaporated. The room temperature
water-soluble polymer is then crosslinked by heating the coated substrate
dextrant stk aspEatatate s u rmeToeraperakresi(biie at 20°cl Jseaamipraperatiia Wateesoluble

polymBRYEDSEd bR RRFASRRA WS SUSEIR ssiatevedioltdlian e OIS bvHMGrated. The

optional use of wetting agents such as surfactants helps in formin
pﬂ@?ﬁ drafemperature

room {RRERLE JiRiRSSRI RIS POEIsE IS RACOSHIRISP Y Reatis e caatidy

and fopecthrnsuffivienttio sutstastialtyerosylink m peympe Misipervgatel tellib Rern@eNed. In this
is formed by adding one.or more crosslinkin ts,.optionally ane or

o e A D B o 0 5L ARl o an

continpalyroatiigswater at about room temperatures (68F or 20C). The polymer

S INSTRGRIRGLAMHARIBIHERAN RHGH s SHifh BR AR SRIAL I

room temperature water- soluble polymer Is partially crosslinked el y
polymaela fRiEjath BY @948 gna1o5 i FessiiiiBda9eMS ORIARAE SNerR ENEe Rergamps, welling
agent@éﬂ@@”ﬁg@ﬁ%&iiﬁlkoﬂfitfblpﬁﬂifﬁ(‘jﬁ@l%hﬁé@m sjawf?b{ aBbuefsten | ti@ﬁlﬁé?ﬁﬂfé@_ (K?BWQWC). The

ropm temperature for period .of time sufficient to allow t artia
S e SR A TR
solubla Balyigrds pasiatkerdsilinkedreithdibatinglinh éhe oaiing sidempazahireaand for a time sufficient

e . R o , _
oon{ ERARANIUAARE il ooy Sl il o
time syffpiei eraiemiheopantialraselbiingsichvg tdhscelyentinégibrrperatet Lhedpolyner is then
fully c%@%ﬁ#k@m\éﬁtﬁegﬁbyﬂhﬁ ﬁlﬁ@&?}é{%@yﬁﬁétra@@lt at @é'ﬁlwétu;%eami w%{lﬁﬁfatmr&ﬁ to
sSuch as s ctants ne In. tormi Jelatvely unirtorm an ontinuous !

bt S8 B L ST B SR 7 M RS e A R orperod o
time seffitizatiiatiow e arpssinking taccandifhg portigenpif@sed)is theantimoyedriiguivis &nbodiment,

: f : ) |
e oFO - DAY PARE AT, S R R S AR AR g onnucus

coatinfi§e present invention. Figure 4 shows an additional embodiment of a
process according to the present invention. 25 Figure 5 shows a further
embodiment of a process according to the present invention. Figure 6

shows an additional embod A& RS RIBRRIAERUBAINg to the present
invention. Detailed Description of the Invention The present invention

refiges (ckowsathanbodifmnhong potessadendipg tathe@resete insaitidiie polymer

3Q. t in r {

UGS AEAIR BT e A

Wiiyie 3 shars afrthenambeirpnt S 2008436 3388ling to the present invention.
Figure 4 shows an additional embodiment of a process according to the present invention.

Figure & shows a further embodiment of a process according to the present invention.
Figure 6 shows an additional embodiment of a process according to the present invention.

Detailed Description of the Invention

The present invention relates to a method of forming a room temperature water-soluble polymer
structure such as a coating on a porous substrate such that the substrate retains at least 20% of its initial void

volume and porosity.
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Figure 1 shows a first embodiment of the process in block diagram
fashion. The process comprises the steps of a) forming a room
WOHYErAtIPe water soluble polymer solution in a solvent for itP§TAS3WS/003333
water, and adding one or more crosslinkers and porogens, b) wetting a
porous substrate with that solution, 5 optionally removing excess solution,
C) légmpdrﬁtdm@ aHisshbeditmirntrof theeprashsdmbleck diagrarntfasbivatifig poocess comprises

the st‘é? ﬁm@rs SoUtAERD e?ﬁtﬂ?@vﬂt@?%‘:ﬂﬁﬂ% Ol FRHSRENA QQ&vQﬁt%P’feSlich as water,

crossli substantially crosslink the' room temperature water so

and a9giRERBe @mep@qn%m@em‘é@am%@sw@&%e@%%\%bﬁtrétwmaaﬁgoam
opﬂor&éﬂ}b‘ﬁ&%bﬁh@@bé‘éﬁ@ohﬁ&ﬂ l&madivram@tﬁ@gdlﬁémmw%mm@use the coatlng to

as shown in Figure 2.

tot fac th
cortBU S UREEA ) B TRERTARe AU HR B TR B SRR Al VARG Cosink the
room Eenpgehre satetsvipbis eslytiee st plyindiny) thecudtey subsitate te rapevetbe@onegtas and

||nuse%oé%gﬁrﬁgﬂymﬁl§ﬁéﬁgp\lﬁﬁﬁ é)dé./ ﬁ%&é‘&@tﬁgm fohal ﬁfﬂ{éf"al}%%gwm@ ting as

one or more crosslinkers an porogens etting a orous substrate wit
showpHaFiggiedon, optionally removing excess solution; c) causing the solution

to EplyeRRRY 2REBRPEMS0 She VAP PEIOEEE R bleakelagiam RGO rFI1‘<*:Qi’r‘o’6éss compnses
the s ausfe the coati [?%to confotrm to the PiLkr}fa s of the supstra oﬁ % Eusm%

tas o) dQTag A OB RS S A e R SRR e U LLRr ORI A e SUFh A5y water,
prefenallyensialnibdeomody mere ansisﬁmkerssmg nbregmanyaweﬁmigstp@temnsubmmwm ¢hat solution,

optlor%ﬂg?%gﬁnﬁggcé@%ﬁgoﬁr bﬁcth%%m f&ﬂ%"% Ll%g%ﬂﬁ(&g&}%%iatmg the

tlonallty to the surfa e coatl as snown in

waterfiiae 15l selbbpbiorpauedhe eoplied de renipirblodhe swTaces affeisubsitriene) causing the
coatetPSIRGEN S SUNARTRP LbSiTAhE R tiYiepEra e Qb CShIEhIS BOYRRESaHRIT Afsing the

room temperature water-soluble polymer, one or more crosslinking agents
conted RS oSN IR BRPIRATAB B RRSRUTSEh, A el BRiSRE B Bctjce addng
functionelity odhegearfedof theeatiagiagshaieridiglbd.room temperature :

A ssc’)?uh'ow%f[ﬂ]o%eraé@re%% rrcgc):tehs 39 Ver]etd & %SS“% ::Pa unrcgzj é'rosoﬂ)le polymer,

porogens are pre mixe at or around room ure.
watert@mﬂ/péo&w@mt@fosthmmgmﬁewe mtehaolﬁhbequiﬂneamaaqwe crosshnkmg agents

for thé Iﬁ@rﬂ'm&d[ﬂl 14 @%ﬁéﬂﬂﬁlé’ﬁd’&?ﬂ@%ﬁi@pfi@ﬁ’éﬂ%ﬁe Md?%%ﬁeﬁ?f&stﬁ’éjcgaﬂng material. -

desired to speed the process so long as it is low eno?{gh to avoi

préh’?dﬂ?@t%%ﬂ’fﬁl}‘{@t‘?ﬁﬁ?ﬁ{'i’%oﬁl%ro‘&%tﬁrrﬂh‘aheﬁ‘@ ﬁﬁ%%?'%?fﬁﬁ@@éﬁpﬁéal
porogéh@ﬁfl@ ﬁ'@’&éb}yt o th‘hﬂf@@dﬁﬁ?@r@dnﬁ'\l@t@@@mtfﬁm A%?ﬁh@émﬁé@{d?@%@b’sombfé polymers
can first a rpo erature, water-soluble 0
or g e B IR P LTGRO DAL P, B e b igesied
speedithe prooesdistkeng aaitisdonepeugh daaveliem\preawtizeicrifstiekinglintietoisrom occurring.

One lﬂ%ﬁé&q Ibttést ??ﬂ)ﬁ’é@ &f @g ﬁgggﬁ’sé?r%l(gﬂe%‘? (Ré]ﬁs'?a P%fem \@g/ogﬁ%gﬂ first add

occur tur ally or one'm atlvely the soluti
the roam g mRe v WatsfcRRublp @oés@neh@r@ polkent sl aﬁwaﬁegénéd@@lmaﬁ Topfdemperature

waterty@@o@fd&@erHaQﬁf@MR@rww@&%eaaq%almrddg&ﬂ will be determined
roperties desjred of the final coating. Dextran, substituted
ce\ JPSE%'E 1985 ke e zﬁr PS' @iﬂ"ﬁgl t°8Faroses, polyvinyl .
a|¢m1eoim(awmwmmg ld@méjzmﬁ;abmmpi%d@%md;hﬂhﬂbt%ﬁoé[ the solution.
g DRSSO e gl canegafalign of room temperature

ater so e po ymer Is een to about 20%,
The type of room temperature water-soluble polymer used will be determined by the properties

desired of the final coating. Dextran, substituted celluloses, low or room temperature gel point agaroses,
polyvinyl alcohols (PVA) and the like are typical examples of such polymers. The solution is made so that the
final concentration of room temperature water soluble polymer is between about 0.1% to about 20%,
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WO 2005/077500 PCT/U52005/003333 preferable between about 1% to

about 10%, more preferably between about 2% to about 6%, by weight of
WORMINALolution, While water is the preferred solvent for th@GGF2005/003333

temperature water-soluble polymer, a minor 5 amount, up to 20% by

weight of the dissolving solution, of co-solvent may be added to improve
prefermblelbélite @f aboat ddolnatmuiy 8Vamoe waferaphetieepahputers Bxaboyb k%, bf weight of
iotal fﬁl‘dl'sac}ﬂ]ﬁ [O- -solvents are dimethylacetamide or dimethylsulfoxide. Others

are known to those skilled in the art. The coating may be crosslinked by

anwﬁm@ewéhelawe%eé@%mmyﬂﬂﬁs@amﬂ%nﬁww ksdvbladiphimer, a minor
amou%%fé?@ﬁ Gwi@mafm@mml {ny@afgwhgmmmmqhazsmm .th@@ﬁ solubility of
. chemistri n on-ijimit ICNIor rp or orne .
e o R e o TRUBh S LT P AR S B Pt lamice o
dimethylsltihlddetlc@tbér‘eafnﬁemwiohﬂmkﬂk}udmnghetmtaldehyde and other

o e 1 ARy 1ty o o
materggiseaneinBgaRulp iYLy arREICAg dﬁﬁrﬁk@%ﬁb@[@ﬁ@%wr@@%@dlmtmg

examB'E’s 6HVdﬁm‘Bmé}|ﬁmﬂMQﬁtﬂérﬂ?§p9§@8rﬁﬁblﬂﬂéh@héb@b?&ﬂ%&ierﬂi@tnes or other

peC|aIIy water, will act as aﬂporo en in the preignt invention, Preferably

mulsfpspaihe UBRISEHe AWleiedehVde b hen WB@P@E?@F%?M@%EVWV

ethyl)egifotrg|divethidiehimoesifarenditothdondes zinethiis giotes indhalizoajurgtes or
ol |s§é“£ﬁ‘51e% ROI9gsRs can be formed from one or more water-soluble
poly c)f €ers, which mclude by way of examples, polyvinyl pyrrolidone,

po?pwggmauwm ussslipeitieyiessentjiyiention alfiughidrag brepliound that the solvent,

esp ed?éh RsEramidess d'ﬂﬁ}b@@ﬁ‘ﬂ ﬁé%%ﬁﬁﬁ/%%ﬁﬂ@r@ﬂg%ﬁwwr&tﬁé porogens are used
st % EJPﬁj@methylacr mlde These polymers are believed to act 2

RRErR3te Sfiycle prd cop el pierdhR AR fomaint e Sieerat tE%H?Fﬁ@“JHE& fgating.
Suitabifepdyogersnanbédoimetsivatvad osmbnmmtwmm@msmm WdDInsl s dastuakeof

o R B S R R B g
includirgy s Westifitssioiolyaciyiamidesosuciozs aflydiniethyaomiatidie. o lesequlymiers, awlveheved to act

as "p(I6§eKe |H§1§‘lqﬁ’ékpaatﬁ%‘l tﬁéaiﬁoﬂnyﬁ\ﬂﬁﬁ%ko?fh@%a%fﬂgt RHEHFBSHUEble to dissolved

amount of porogen, as coﬁ?ulatlon of the 25 solution may occur. Ratios of

SOIUt%M%‘éhetEP?&grPPf@H‘ﬁB% PdSWidtet-soluble polymer of from about 0.1 to
1071702 proghlasaly rRfgse espRIRBAING Beadanefpytalrohabaslble polymer in the

e 5 S ) TR ML By St UNEIO L B AR o aplion. bt oo

its applicationa Gare oiudb ke Meogehs atchgnad s dsive st of@nmdrsaslom@mmhef the

solutn@r?(ﬁ@btc? ﬂﬁ?rst@erﬂ to?fgoHlstE é&ﬁ@%@r? rdocf?rg ngﬁouto 11010

temperat re water SO olymer coa Ing.

are p%ﬁﬁl@n@’rafermmﬁ@ﬁ&arﬁﬁdwstﬂmpd@d@qmmmn@ﬁormanon of the
SOksign PWRRIQYRISE Rsa IR rdgeiae ENR3RBHy TERoSEPS iR € TN 8RS RISy a

water% astr?gsrfn%%%hstgg a woven fabric, a non-woven, a mat, a felt or a

Non-water soluble porogens méy also be used if desired so long as the solvent or extraction liquid
used to remove the porogen does not adversely affect the room temperature water-soluble polymer coating.

In forming a coating for a porous substrate, following the formation of the solution, a porous substrate
is then chosen.,

The substrate may be a fiber, a sheet such as a woven fabric, a non-woven, amat, a feltora
membrane or it may be a three dimensional structure such as a sponge, poly(HIPES) or other monolithic

structure such as a honeycomb, or a porous bead such as a controlled pore glass, porous styrene beads,
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membrane or it may be a three dimensional structure such as a sponge,
IPES) or other monolithic 35 structure such as a honeycomb, or a

oly(H
W‘g%)“r{éﬂ%’&&d such as a controlled pore glass, porous styrene L§2085/003333

WO 2005/077500 PCT/US2005/003333 silica, zirconia and the like.

Preferably, the substrate is sheet formed of a woven or non-woven fabric
silicapgirgonia@ntishariks. Nisrietgblvdhe reubmicaiedpcsiingt fymies o s Wevars aimanevaveadakyic or a
membiang, separate fibers bonded together by 5 entangling fiber or filaments,

thermally or chemically. Typically, nonwoven fabric manufacturers supply

el RURR RDFS e 2 RO AT A B LRI iR dee ociher by
entarigiiy Weew e filkmimnies {Hirenaip o uestivatiuTgolcatihmoawtaaistridibensiadiérs supply media

. porosity refers to the tortuou S betwegen a the fibers. ,
i e S B A o B B e i e s e
entarigldslfilpere and morsifyNesera/ioveamiorivaus$riacesdieiwiea sod erang the BiredsisRypsity has a

simildr 12407y APARMERHERPGRRFRPROIHERS: RbiteclRis oG R ALMAENARE [Swen,

and weft fibers in a ggular pattern or weave style that'is at some
Massgraenstinand iype §O%#52h other. Typically the weft is at an angle of about

90%@@1{@0@&?@%@@2&&%@%@%@? wwyﬁpcﬁ$érslaﬁek)wm§ ingegteabpitiern or
ar t limited to 30,45, a rees. . The fabri¢'s integrity is

wearf SRR R Ao IR PR e P e AT Thral R R R g avout o
degragetmhatiobiurears, Othapeifimenkivisizg aﬁg@a‘&pf&dab%ew&fmﬁﬁmtﬁedtoéﬁmtéﬁo and 75
degredd TRREHFHE S RPNOAUMS RS B) the MLy i@é%éﬁh&'&f HEHOREANEDy the

primarily by the weave style, such as plain, twill, satin, basket weave,

weaviaghpyocage. Brpngi Ehepbiltypla s ieARnioBRAL A IE IR B5iaee). Isuiaresagthness and
stabiﬁi@@f&ﬁllm Eiélfoﬁtﬂ@%& pﬂmé?w&ff}?@w&%i{el‘éiﬂéﬁdﬂﬁﬁ?afﬂah!gﬁM%@ﬁrF%% weave, leno,
erial. ey .can pbe rectanguiar, cylinaric oam | otner
o, S RIRIR e P SN e TR ARG el ol s St qusdrare
pattkeditsctarbipskaobpdenyatiial cFielacebe fdoasguarecgindrda cbifyamed into other

shapggeﬁ)ﬂg%’%ﬁ%ﬁgmyﬁa\ﬂ ”ﬁs @m%%l g Qrgd%%ag?eg#m &‘(&%@@%?Hreéfy triangular

€ 10rm or polymeric mono S IS Ma Sintere astic
capillpéagiclegspye sypnlied diaaaliei oncrobitwiisuliactiabama ae KermimEE)ofigiing, New
York IGRE MG IUIBSRRMHRIRMNG I8t RAHRI TR SIMASN FRIEAHARIBD FRPKARIBordREMof

_.celled polymeric foams. These, and other macroporous polymer
Fairbuty, GRQF¥8- are described in "Porous polymers and resins for
bicteipihirESY [nigh inteinbi phassicnail siynp Hetditalsird-indehanizally etabiwidvtropic, open celled

polympé%cfne{ tstI l?h%\é'e\évﬁ '&h'\e/lr%hegrgl%Fousz c%'l%teer%rtmal?eo’syq?e% 2(9'@%3 l%zfg%ﬁhp%lymers and
substraté may be formed from a variety of materials’including glass,
resinplerdticteshtwiegiant endbipmericalispricativaridhi. Hritze andMeAnieniaitiBayiews in Molecular
Biote@ﬁﬂ%[ﬂ gl@g@)lgﬁgg be formed as a glass mat or sintered porous beads
formed into a sheet, such as the controlled pore glass beads available

froMentliae ey bedRsBrPA iR oY Bk AtRaikrialdacktlngatass, plastics, ceramics and

metals.

Borosilicate glass is one example of a suitable glass. It can be formed as a glass mat or sintered
porous beads formed into a sheet, such as the controlled pore glass beads available from Millipore
Corporation of Billerica, Massachusetts.

Various ceramics based on the more conventional silicate chemistries or more exotic chemistries
such as yttrium, zirconia, titanium and the like and blends thereof can be used. They can be formed into
fibers, mats, felts, monoliths or membranes. '

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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Various ceramics based on the more conventional silicate chemistries or
more exotic chemistries such as yttrium, zirconia, titanium and the like

WOHIWIEREE thereof can be used. They can be formed into fif&rE/ {RHHe3/003333

felts, monoliths or membranes. Metals Include sintered sheets and
structures, such as sintered stainless steel or nickel filters, woven 35

sclee pesfaried subsivetse madkaliontalostics el Feferablidhesaoptaine Seitued
therm%ﬁcﬁn%e%@@é@%?ﬁ%ﬂ%&%@@&/&%ﬁ&%Mwmﬁaﬁsmf\ed

IS ma efromEastlc more referably th erm plastics. Preferred

polyethyiapriBpIRLRYEHs dRRIE %YR 'M%‘ﬂfﬂ?ﬁ&é’(? st WE?B%QW%@“%
polypﬁ@iwailpylm&;,pplwrmomyhaae Pﬁ@aﬂmyamlgtethylenelpolypropylene fibers:

1‘05) o'ﬁ\é Lélfﬁnt?fg'mgf) rspl:?hﬁan olﬁ)f lé% é&ﬁ‘%&s &é&“ﬁﬂ% Itis r;%referable

po phen ones, poly vmyl polyaml
to addenapmmd«éﬂwat@tesdm lGeolytioe msxmlgtut@rménfy b@d Gerite] the stusture and properties
ofthe%@lt%gﬂﬂé is preferable to add coating modifying materials to the solution

in order to modify and control the structure and properties_ of the final

coRBRE/2% Ake atiRgs erdyngi Mg eHR B RYRRES TR O1OaRRSrFESEIR Yt e solution.
Exampr@mﬁomwblacwﬂmanehmluﬁotanon@tﬁnanmmesommy@a@ be used up to

ch as Jolfe an be u
oo R B O S R A e P e
of thecrommésmparatum:@teasptuaieepelmemBrﬁerm aﬂiqdﬂésmgnqlxemimeumm@h the water in the

solutS¥HTrSALINE RO DRI thE ERIHIE B AB0LUYS BT SHEH LYY 40 FHES "wt&&@ﬁed alcohol is

water in the solution, more preferred is to add the alcohols to about 4

meth@BOdeé&'%l%tQﬂe&félqha?@Pe}Qfﬁr%ﬁ'%b8|e:%ﬂ40bliécai‘?éfﬁﬂr¢6|uwﬂsﬁﬁh@ S°'ub"'ty of
room h@ﬁ@a@m@u@%a@m@tmm 848t Retdne kiR MYP BRURSH WS iste of

th bll om t perature water-soluble polymer is less in
esel?é? s\ﬁa 13? ?‘ﬂ ny mixture of two or more of these materials is
alsémathmmsqaumedmgmumng:mmsrmsmmpn@mm& mistibleadganics. Non-limiting

t
oanfRERSRSS RAMAClGA BRI o0 UG RIS O 65 e
glycobtr@&m@n@g{;y%dhetméwéﬁ@ grytwviw&lﬁfétww@nmlyml ﬁhﬁdwp@mh@rr%hyl ethers
ofethﬁ@hﬁ'@l?@l%ﬂ%né'@@&imlﬁ‘mw @fheﬂ@t!aildt@térl]ﬂe{r&e?gw @; F:’éﬂ%ngé}z’él‘ale diethylene
Ime a ne 0 e
oo T B RS G LT P e SRS T Ryl imethy
ethercﬂethMemglngeﬂwyMihﬂyld@hﬂendwtﬁrmmawmmrmmwieﬁﬂwe glycol diethyl ether
| C

e e S RIS G P A SR P e weoh
are alm@@mplﬁs@f mﬁ@rmth&f@m@@zmﬁmnéng Wil @f m\pm@remtbeswm@jmals is also

conteﬁiﬁ’a%bso examples of materials that are in this class. Any mixture of two or
more of these materials is also 25 contemplated. To obtain optimum

coRABIRPBHMHE St bine tuiosrane Nt aIE SiEfRcaNth 628 A added tntbe solution.
Each serbiiition bEshuRorybi @idenbet e il esydirp sorr@ pehabiaitonid detgmiiee the optimum

type o? L c%)r(lpe!(}lrlgr%g ts%%O&args%g\Eg rbrgéﬂ ?ofmg tg g rtpslé ul, with anionic fluorosurfactants being
preferred. Of these, 3M FC-99 and FC-95 or equivalents from other suppliers are most preferred. These are
preferably present in amounts ranging from about 0.001 to about 10%, preferably from about 0.01 to about
5% by total weight of the solution. ‘

The substrate is impregnated with the coating such as soaking the substrate in a bath of the coating,
applying the coating material by a doctor blade, spray nozzle, curtain coater, roll coater, extrusion coater or
any other method known to one of ordinary skill in the art to apply a coating to a porous substrate. Excess
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type of surfactant, Anionic surfactants have been found to be useful, with
woazr(t)lo%nol%ﬂuorosurfactants being preferred. Of these, 3M FO-99 and FC-95
g &4UivalRnts from other suppliers are most preferred. ThesBE/&HY05/003333
preferably present In amounts ranging from about 0.001 to about 10%,
preferably from about 0,01 to about 5% by total weight of the solution.
coaling FIgiA} & FRAOYEd SYEhEs Ruteitpaer ?H@"E%Qt‘ﬁ?@%%ﬂig &g esdtRpaing such as through a

nip rolﬁ# ts%té@tm Actsrdide of ﬁté&:@éttlﬁl@stl@témvQléllfrmg:élﬁﬂmgﬁsﬁdﬁhi@étmétﬁte s surface.
tOI’ ra 0z7 ro C ter extrusl
R R R B A S R B a0 e svens

water aoti rsgmmoaqdmmnﬂsﬁatep@tloesmmﬂ@t mmg’ BGporates relatively uniformly
throudﬁ]&img @99?69&%?@3?’ %%Q'aghgémﬂﬁed%ﬁms ﬁéﬁpe@ﬁ%m%‘eg(&@ferably

e coated strate squeezin such ough a nip roller

belowde AaRer atee <t whist st erossiiereidl sagja %ﬁ'@?‘%ﬁﬂﬁrﬂt@“&& g Rekenap):

mucrot}aeestmﬁgraéaﬁrﬁumt lﬂ_d;ﬁté;ﬂlé’%(étt&foﬂﬂﬁl l@@aﬂtatméa ébmratd@aey Batiéalyf
ove evapaqration rerera olven erandi

desieg R LB ST R o B D TR R g Lo aupstate

surfaaeslﬁdat/tslwmmﬁmlyzhthubs@hautalﬂsescmetn&slduﬂbstmaterewmmhe of heat

warmesay sUBE‘ﬁ’BTI Aheb Bt e‘??d\(%?o@%ﬁ Frozk I‘Hg‘?@S frBr‘ﬁ u‘t'%to 95°C

temperature at which the cro egint rap| ossllnklng

deper@mm@ fsisirstgd Wﬁﬁltﬂmm}mem@a@tﬁhﬁqﬁb@ﬁr@ﬁghm@aﬁdhﬁf@qméewerature
water%@lﬂBI@b@t?\ﬁé@rA%@ﬁdtﬁét?W@Fd@Qlﬁﬂﬁg’vﬂﬁoé&?Gdﬂtsdﬁﬁi ek tm%tfiéétﬁ%?nﬁerature If

T —

occurresidual moisture within it. The coated substrate Is then preferably

Se“ﬁéc { 858&&1%?#5‘8 étéﬁ?t&%ﬁé( i ?e?% dr %th%h?%ﬁdsqﬁﬁ‘?é}%wtﬁ’éfpﬂ?%en (if any)

Ccrosslinking agent) In or o cause the'crosslinkin

and uegsapeiestlingingwegentssdienyle Thisiyinalag steipds genrrally deme @trtegwmttw baitween about
15°C Q&Fétsoetsﬁﬁcowét BERR A TP BEBTRE R EBattl ShERRINGH H%O@a%last a portion

y leave the coated substrate out at room temperature and allow the

of all @H@s%lrﬁﬁﬁéfﬁgalfﬁddﬁ@ﬂ?r sHrfaced)covared i eaating st ﬁﬁ%@@?%lﬂt%&f@?'ecmes
Preferabi th¢ cudtiag imlat&élyamifemﬁ)\a@mtee tp@f@gﬁistl(afeﬁN‘M)e @%Mbﬁ%stanually all of the

YL N ST U T ——
the SUESI@tand 50C. The coated substrate will have at least a portion of all of its

SWE@%@&:&%@E‘MH@%@ or HORGGRYGRRLS SERBACP NI AdRds, such as

ermeable to biomolecules. 20 Preferably the coating is relatively

| PrOte'[] AiRSITFAR S NellraborHecambaaaily deived Ysrairasaigither, w&q@ttﬁda{ﬁysmequetem Aor

G to rénddRREn MEReGAVSHESIBN Hhe tﬁ@ﬁwﬁ%rﬁlﬁ%f@fﬁf@rﬁﬁdb{déE@cﬁ@@ﬁ%ﬁutﬁnﬁé‘nmmldazole

() e ARET B 7 AU 2 HBLEHBR Wce] PR R (B, o
various béndsrids toabiende cthé cadtng d@tioniateniiniy phito ptolricoo ciigrgetiaed well-known in the

art of }ﬁg&%q&aﬁgﬁlther modified versions of protein A or 25 G to render them
more caustic stable and the like, various chemical ligands such as

2 Bivs B Eaiousiesicl Qb rompRasIPiRL A semadantabisdecthenvsayt invention include
groupSAERARTBRIK IR RE IS VHxERh R MBREFRRIORRIFIRBIEHBIRS M ps Q8eful for covalent

chromatography, thiophilic interaction groups, chelate or chelating groups, groups having so called pi-pi
interactions with target compounds, hydrogen bonding, hydrophilic groups, etc.

These groups may be added after the coating has been applied and crosslinked to the substrate or
they may be added to the initial solution and utilize the crosslinking to bind them to the coating as well (as
shown in Figures 5 and 6).
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various chemistries that render the coating cationic, anionic, philic, phobic

W02 csr}ar ed, as is well-known in the art of media formation. Functional
rO ugg ged in liquid chromatography that are adaptable to 1?1‘@%?3%%%003333

inventlon include 30 groups such as, but not limited to, on exchange,
bloaffmlté hydrophobic groups, groups useful for covalent
8

chiBPTERdARAP PR AIRSAR R arRidRs 3R & g M sffear (containingprsretipere
desweﬁb‘l@H&ﬁpBﬁéﬂ@g .@aﬂaﬁmmrougmmmmm tﬁé@%lm&ﬁwﬂéﬁs are separated

rom G R G R B M Ao EFBEL 4t ARG e nd e s

of thetloeyd inclyding lmdutﬂldstpa'dsesm“ltngMAMmatnwi}dthmqubecmnpommdqng pasbithtbugh and

o e e R U 2 bl and e

the capditedimatetiahinpliiedivRing 3 ahanee Risnieshsngi Rt @fr“?'ﬁ&iké desirable

CORMRSIRARIS &R eni By aRbiT i Qatahdbesrar fiskes dhay HYBr8SHEflst In order to
com}%onents are s parateé from the rest of the liquid. yplcally it is the

reach jarfesiied S ese AtSRIRe R aNe K8 d from the liquid and the rest 5 of the
liquhe snbdtratisgven pilhithes peing s Nasdighpebabiiftared godddalesidepacity

charsS RS SURAPRSBHY BN 20t IRRHILIES S e SAOIMER I ANG e

_ e mediais was ve any un
coating{e) captured material is eluted using a change in ionic strength, pH or the

“kmébféf‘eﬂés%artw@%éﬁﬁe @él@c[é@ye%@ﬁWp%@ﬁ‘sC%%{rtﬁeY@B MAFRCAREN cient wall

layers to the first in order to reach the desired thickness of Coatlng(s) and

or 30'14’15‘#&@3' wishiPHidoRiRedr-fhe styetHralipel authishpepshuanditpy plishesisiey may
vary frontlageed.fipiy sboat Wﬁi@bn@h&é&téﬁl&lﬂﬂ%ﬁ’hﬂ@dﬁtﬁ%@ peferably from about 30 to

ortive and (ﬂ¥] tf or stru tureg netwaor
sbou S B A R N e B Bt b Tl e vggonsent
that lsldemmbtpé)es:antwieﬂémrmmt Buftisiemiewain eppictitdmiacaptataitiesiret fotein from an

unclafEY! &&*&@lﬁﬂ(éﬁﬁ%?ﬂd%@&rﬂ &BSHIY PR S R od Q%@ﬂrﬁ ﬁ!&\ﬁ ood

vary from about 0.01 to about 1000 microns, preferably

perma ARG ALN G 08 (BRI A9 P B B Re AR IE AU 2 AT RORLO! canture
on a SHGIEAR|¥ERER Gedier HHA SO aNGe dmaﬁm@m@pdﬁs&sﬁw@t ot dbsit 100 to about

hatis desired to b i
B0 R Ao e R S e A AL Sl por iz
can bbsothllethiopakest 30 thasubsinaterapl doldaberatorffidéeintly/siatyas syringe fites, or

microﬁugﬁﬂ’a@?% ear%ﬁﬁ"a IWM 5‘(/5}’3? 5'@61 Pﬁ&)ﬁgl QWJF@E%B?MetHSf?rred when clean,

strate w allowin a h| eveI of capture on asin

very digfesolitiens are w@chtéhewﬁawe@%e fwrth@%wél @m@néhtmh a pore size of
frofeabaih G R Asaha a3 %ﬂ%@ﬁéﬁ@l‘é'gobﬁ'aﬂ%ﬁ(@ﬁerhﬁb% to biomolecules.

@B Ilcatlon starting with clarified or clean feedstreams, the pore size can
PrefefaB{3ay|fas cARsitietb Bbrost e iomBlerees wikipdhelr ki namsutBiindes petes formed
withinghestoathg(g)i I’m@cﬁﬁmgi(smreﬁmk(dhtﬂ@b)l&t&éatd\thda@b poresupddhavit bomevéifi@iynal flow

into tha af s%lg 8}9 n%r’er}:\%l'ﬁ'é)cr)]vs rail o éa;;laemrtyp e S reeggcg\rlg ¥ Qﬁﬂecs!&%%é alone and in some
applications selectivity of the capture, but they are sufficiently thin so that the diffusion length is limited and
not a negative factor in performance either in capturing or releasing the biomolecules.

The coating(s) typically constitute at least 1% of the total volume of the coated substrate. Preferably
they are from about 5% to about 80% of the total volume of the coated substrate.

By another measure, on average, the coatings reduce the average diameter of the substrate pores
by an amount from about 1% to about 80%, preferably from about 10% to about 50%, more preferably from
about 20% to about 50% from that of the uncoated substrate.
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very dilute solutions are used. These pores are from about O.1 p to about
lop. 25 The coating(s) themselves are also porous in nature so that the

WO 2pasirii8able to biomolecules. Preferably they are capablé 8?&@%89?/%@333
biomolecules within their bulk, namely within the pores formed within the
coating(s). The coating(s) are thick enough to create these pores and

hal¥easethes MEmsWR e MetngRTRIUPRANE Reratesitired the sihefratedratncapsuottyom about

5% tﬁ%mm@p@q@,g&m@uﬁQ@@rfaw alone and in some applications
r%l%rwty oft e capture,, b they are sufficiently thin so that the diffusion

el "}?'m% it feé‘l’d’\l{@t ? AEGURAAL ot 73kirisaropat aasegihurihich is important
for emaw tmg]‘m ﬂmdﬁgtsimgcﬁatedbsu hstrétes Litestidriabporasitinig (se xpi oalyieensiiiini®e coated

| h f bly, t
st S R A B SO e e Uk
highesﬁa@hm@mlammgbﬁmemnﬂmm@ terbecoaltd gubatrdtecdohthe coated
substﬁavé%raaﬁeod./i@eéﬁfﬁmﬁmep%f&%mm@aorgam@@a?@ﬁem%m 3%*18%3?%%)

about 80%, preferably trom about 10% to about 50%, more Pre erab

frothe g@tﬁ@&%@m%@'%ram@@%%mmw@tsm%atee L?@M@t@abgut 210
abouf\AnRANSA TckDEsk mm&w&wm@ﬂm WRRFOHSInthRKness.

CO.?ﬁI s reduce the p% mea |I|t of the subst zzfl ount fro ,
b BT BRI S RSt Y LU (g s Gymagtly usea i
chromateghapthfor feteatmihiriy abnutab{nanpuétesaprefpsably érdnisabeud tidm abqub tO8ivgnometers,
moreﬁ“@f&%d IFORABARY- %fﬂnsmauré”%g%ﬁ&‘awww& DetliBrER gitﬁadaﬁWﬁVfFl assage or .

ctlo orosity Is the ratio of volume within t e coated substrate tha

perm%t@ogﬂ&m efyaf Baieiatinia heth §YshasesaBinser ﬂﬁ@&éfan%wﬁﬁébmﬂaetlc molecu|es
such Q@@%@&ﬁ&@tgndqhmg@er fractional porosity gives a higher inherent flow
capacity.to the coated bstr te, For the coated ubstra es of the prese ,
R L AR A R B PR A B P LB B 5 18 A tal o
thickn@ss5Td b&mopihhg{q;)mseogmmena&yrﬁmmaﬂmmbﬂngmdmtbmlmm Bubstrate pore size,
L T
practlﬁnam@ma@ﬁm@l@,emﬁ@%@tﬂwg(@enfiawmtemwmam@pmxg@at@fwg@thlckness
that wACSPERRRIYapSa 4 éﬁd a@&gna&%am@ys@ri@@%@k@%&k&%@@@um% then choose a

nanometers, preferably from about 1 to about 100 nanometers, more
substg3ie pi YR R ABERATRSIESCh b e TPknesh ) Bt QURIEAES: e Routine trial and

error @tﬁémntatmrﬁluemfon t‘huetmlsmggef e pesenaaiatoniil erodes edkinatsrettioner a
route k’éﬂe her ¢ﬁUCh ns or oﬁ‘ﬂar biomolecules or synthetic molecules

ormulatio [a r)én : .
'AS oligonucleotides’and the like. In a preferred embodiment the
coatrmefoiadrentbadisentasibstattigiiy alil stufacesare cavs dstiimtial porouifooating, preferably
ofa thH?Hﬂﬁrﬁ&e@ accomplish requires routine trials in which the coating

solution viscosity, substrate pore size, method of 'removing excess
solhifighuaHEe Gf%ﬁ BRIt BuieHios A8 Q?ﬁﬂ RFeadtiito Pesmeakiitydnaengrally defined as the

' ratio 386 ERL Wau@f@tﬁswrémﬁwwwmf;ﬂé@emmf&ﬁq@i iheréRvRNigRMVdlkelatively

o PSRRI 8 S e S VA0 I BB GURAES ST Brgfo el

it has ahrelatbeln linear permeability rate over a range of pressures from about 1mi/hr to about 500mi/r.

The structure also has good capacity. Generally, this means there is a relatively high surface
available to be in direct contact with the fluid flowing through the structure as compared to the surface area of
the underlying substrate. Typically, a structure according to the present invention has a surface area that is
at least 25%, preferably, 50% and preferably 75% higher than the surface area of the substrate itself more so
that it is capable of increased breakthrough capacity for the captured materials and allows for faster mass

transport (diffusional transport).
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substrate with pore size and porosity such that this thickness will not

over@{ reduce flow. Routine trial and error experimentation, based on the
WORMAHEL % the present invention, will provide a skilled prachifidAei2405/003333

route to the correct formulation and drying method. In a preferred
embodiment, substantially all surfaces are covered with the porous
coHﬁh@thSrf@f@?éﬂwe%lf@M@tﬁrﬁﬂﬂlW RolyRAES iPRRaBeDrengssesofiiee pressshinvention,

coatilGYNHe Wﬁ@m%mmaha|uum5’fﬁ€@md§xflm@wh@él&re@fénaﬂa%&#aﬁs

ratio of flow of a fluid to the pressure applied to it. The present invention

materjply; GAMBe SFTegietPLavRling Fa SAUERD RHP shdacs PEE 3G lawed Siifg sasmeval of the
solvefiichy evapetatioredwdtigh drossiinires Aﬁmhfﬁﬁoﬁﬁﬁﬁﬂdfﬁ@ccgtmgﬁeécﬁé@éer allyorogens

I Ssures from
and ulﬁ (?lj?tc?ioggﬁ%r%g %%E@%ﬁ%%géfgﬁ ruc ﬁ}gﬁ&%%% gooa capacity.
Gérhe'fdlwmmgxmwmh@tpé e sesiaa.fihepisent ifsrdoavailable to be in
direct contact with the fluid flowing through the structure as compared to

the surface area of RmRElerhaREas UORIFGRIufiotPisRIAoR Structure

according to the present invention has a surface area that is at least 25%,

50% and bly 75% higher t f f th ‘
D SRS TR reD B A Rt SR ) QR EARIOBS S0 Ry o about e
was cmatedmny fertthreaceqtingeid irecftdivisirg) prodedlicend. toatfisgsselutinm aas3beiranad pantaining 15
f ing.
o el SUT A Sl o UG 5 bR, i
solutighd 18FeibavatsnasRraItL AdrigENspdiensuiende e 8A% @WﬁfabeThﬁamrumgen fabric
was SRR RUTREE UMY RUHAEIBRESAIRoRYGh FRARERRiC Wﬁ@é@&}&ﬁw&ﬂ@d by the

affected b a plying the solution to the surface of the arti owed b

SOIUt'ﬂqe ot iabae was Beaglaest W@%B@ré’iﬁﬁtﬁ leﬁ‘?g‘%'%@%mﬁﬂ”% gently to
remoﬁbemmmmmﬁdhehe@m dﬁtb@fmmeﬂhelﬂaﬁrmmgmn%mmwmrﬁ% film sheets and

;,momé?osé''”'ﬁ%&‘%ﬁ1 i i é“céaa%ésdﬁ%ex"é"‘sct Do, 9y atgsec for 4 hours to
composition owmg ex mple TS Afes he eeeence of the prese

effectlcfoasﬂtibng Hﬂwﬂp*&an Deaealaddabritrwps tlenitisde mmrse&(q:ﬁblymefmremove any
unredeR AR TRBUGHIRENBIAGRERMER CTRE aRmidirdRR MiIckeRhangha porosity

of about 65% 10 was coated with dextran according to the following
procedure. A coating solution was prepared containing 15 g dextran

o pOAIHS A U G RO SRR e

hydrOX|de and 62.5 g water. The non-woven fabric Was exposed to the

Tﬂ@%@sﬁ’rﬁé&*@&ﬁ&?&b@%@@lﬂ‘d%ﬁ&é’ﬁﬁléh%a@ﬁlﬁ?e%ﬁ WQ%&&MSEQ%H&%E‘J‘%S of

y the solution. The wet fabric was then placed between two sheets of

sod Ium&ww@aaeﬁmwwma%éqﬂwrtbyﬂ@mé%@eée@ﬁe@ges%ﬁoﬁql%ﬁwas then
ralsedff&gﬁwl)r@ﬁ&tg@c firetitabRzatdh @éawnm@éld@t@@mm@tfmr}etﬁﬁewmmemours

nd _allowed to dry at roo re oate ric,wa
unde P o I BRI AL ab S AR DR e mes o
remo@mmatmtt@hw&tms@hlmfaﬁnsws keptaevatary Enalparmesbililyrefithe vepdifind fabric was
measured to be 1,78 cm2/min-psiin a sodium acetate buffer at pH 4.5 and conductivity of 8mS.

Example 3. Protein binding of SP functionalized a dextran coated fabric
A 13 mm disk of the SP functionalized dextran coated fabric from example 2 was immersed in 6ml of

phosphate buffer at pH 7, conductivity of 2mS and containing lysozyme in a concentration of 1g/L, the fabric
was allowed to remain in contact with the protein solution for 16 hours at room temperature under agitation.
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unreacted materials, including the polyacrylamide. The coated fabric was
ept in water. Example 2: Functionalization of crosslinked dextran coating
Sé(mg?)oropyl (SP) groups 20 The crosslinked dextran coaf&dt{&BAOHP03333
example | was immersed in a solution containing 6 grams of sodium
bromopropanesulfonate 94 grams of I M sodium hydroxide, the
Afterthpiéseatii 6opeeniiation|eftinazwas ke Pretaisca ibos a@s aredsiiied and the amount of protein

boun&wimaalxtzwg@aa@%@&M&ﬁH@W%ﬂ@G@ﬁﬁn%ﬂmﬁsmp?ﬁ@%‘feﬁ%mdmg
6 hours under gentle agltatlon The swfoproFyI functionalized coated

capa?ﬁb?féhﬁ/é?é’ﬁ‘ﬁi’?édﬂﬁﬁﬂﬁ" A0S NP RARRLEPAE ove excess reactants
and base; the fabric was kept in water. The permeability of the modified
fabric was 25 measure to t? LiLgé n}# 3 SI | a sodlum acetate buffer
at pH 4.5 and conductivity 7 orB gas Pelr? binding of SP
functionalized a dextran coated fabrlc A 13 mm dISk of the SP

furiXiginansd asaeoss annderiuer PAlb abiainsthiionnPignie-Adricls wereasdeddoid0 grams of
wateﬁﬁ@n?ftd?@@%gg?{rﬁeg WS I?eta%\? b aqel'ﬂgé’rﬁﬁ!ﬂ’étb!f Q5 ARiBAMEANIERIYsolution was

ysozyme in a congentration of 1g/L, the fabric was allowed to remain in

form%J@%{Wﬁﬁ@ﬁé%@éﬂ%mﬂﬂﬁmﬂ?% RETEMRaBR, f MY el sefution became
a gelagwmlmfreé floviég aﬁﬂﬁﬂéﬁﬁiﬁé@&PG?Hhiﬁg’é@@?;@)@ﬁ%ﬁznﬁd@iloﬁ@ewfﬁdﬁé@ and the
conce tr n of int [ ti d.and
i R S SR TR DS G ATE AR, (5  homogeneos
solution uTrimeaofutlwe w&ﬂmm@@kedtdmndemh@q@mtém $silution'g frea flewiity ebtteteristics were
retalrfé@éicfhwff’e?téﬁé‘?ﬁﬁﬂérqq %@@%&éﬁ%ymwgglam{é‘a o WE’ lﬁtﬁl NaOH or other

rosslinked Agarose Coating Six grams of agarose powder (type

base Agiitable (93! @1@&@%8‘#%5%@%a&bﬁ&@ﬂ%“ﬂ@'%jf‘éﬁ?@'@f‘ow\é&é?dﬂﬁéhe industry to

cros%%ﬁhﬂi@rtﬁl@?oﬂ@ﬁﬁi@mmgplﬁlﬁﬁ@?ﬂg}@bﬁ éﬁn Q@?i@%&a%&lé@hdmwtr@@ b@lﬁ@lbs non-
solution was,, form | 1a owiI SO tlon as CO

it T AP TSR0 SRR SOTIERE LSl P o ST Rl gptonai

epoxfresnflowisgpotienshtt éddtidamedia diglyoidyl Hl@ebrbﬁngarmrgiym digheidiilethierevarious

on) A A R S e e AR 0 Ot
aldehydestigis(wBisinusbosE® %@WWQ@@&% dtmét@dqum%wwl@mw@e urea,

d1|so<%ﬁé@éf&rb%'lws%éyé’rf&eéet?hﬁ%%@ﬁﬂkﬁﬁlé%ﬂéi@@E@B’b&@lt FPeoREREEDR ‘F@ﬂi@@olutlon 39.9

solution was adjusted to pH 10-14 with NaOH or other base, A suitabl
gramg AL EGIPAR G SR d&ﬁaQE%%*E‘PE?%F&?&}%&M&Q’BB%%%?{@FHQ%WW‘G mixing
to forﬂnmerfmlalsigyrb@e sogishnknhiv Melrsaksiovriasnadligoid e intenpadigeoups,

AR RS B S G SR SBAIPH RN, SRS about o5
U8 0ILToN SOIUBIE CrOS I|n ers inclu ng epic oroh

(Typerlf@%ﬁh&mrﬁaeuwbﬁsg dlonwowrne A, qii@mhtbdysaaahbsﬁ@hm @e @@tyd@mordmg o the
follomﬁﬁﬁﬁfo@éo%wy!@% QQL@HHSPQBQ&JQQJQM'M reRm @B@ﬁ‘f%’fl@@é%rexposed to

er multifunctio halldes rmaldehyde gluteraldehyde and other

the a?ﬁ!ﬂtﬂ‘lﬁ%ﬁéﬂ&@%ﬁﬂ'&%%é@e g QW&W@{HWMMG solution. The wet fabric was
then pltiitbaticke h iakostélas e pa&wemwwﬂlmm shimeibyihbihylenslegebss solution from the

0,
sutag s R B OBl s T B Tl S R o
temperature. The dry, coated fabric was then placed in an oven at 85°C for 4 hours to crosslink the agarose.
The coated fabric was then rinsed in water several times to remove any unreacted materials. The coated

fabric was kept in water,
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20 grams of methanol and 0.1 grams of Fluorad FC-95 fluorosurfactant
(§ < any) were added while mixing to form the final agargse .. _

we. o%bt%%, is final solution remained liquid at room temperatﬂ o/ §2005/003333

polyolefin non-woven fabric having a pore size of about 100 microns and

a porosity of about 65% (Type F02463 from Freudenberg Nonwovens NA

of Lowell, Massachusetts) can be coafed®cording to the following

PO GRsMIc: chifeatyag solution prepared as above is used. The non-woven

fabric was exposed to 25 the above coati olution such that the fabric

. e AR 3 R BRSNS AP ROt HF IR amerisingte

stepsvefen two sheets of polyethylene film and squeezed gently to remove

e R e S on for o o

The deyipetsditeavaitiselublenahEensiatens fi merovessinkBg esrsisdonthaream temperature
Crosshigi SR 3uRsRr NRGoRHASHARAIGAARINDNBIOBEGHEr WRIEHEBYSBbstrate;

times to remove any unreacted materials. The coated 30 fabric was kePt )
i VDb 32 R RIEI B Lot 5215010 SS9 e TARALOFR & PO SRS nking agents

claimpgethedas/A migtthed of forming a room temperature water soluble

polx)ngﬁrrrig O%ergiﬂl?rre%F EH%S 3f%ﬁ% S eﬂ in@sts%? esgl? 3 c%c gggn?ﬂ%végﬂgrm solution,
one‘or mt?re room tem;gera ure water solu% e ponmer ma{ rials, a so ven?
for theaaibatheapopeeaipriatwaatessnitie payymersolition ome tbe pawus substrate;

crog)s&.%mea&gm{éJﬁ)[hg@'!gglpé@;temperature water soluble polymer for:

the room temperature water soluble poIP/mer and a porous substrate; b)

adAHGFiRoBR Rl Pratsiek Rt UBMIBIR Flymer, solvent and one or

MO ripENRSHB ktag agesttid toeiiee apyasaidblon: 6) UrsingstNskiny syeres fim the
perioci %f Tﬁm% sufficient to dissolve all the components and forma -

solﬁ%%, S yccégting the room temperature water soluble polymer solution

. Oreonetiodoaiciais $dbthancenpistigdstppibeteeetifcyaod (thef satmngte;paitial crosslinking of

FRUSHRG WAk BY e AnotARRIRY RBriR% q%ﬁt&é’ﬁﬁé %f%éiﬂﬁ?iﬁ‘xg $Bftion for a time and

coated substrate to remove any residual one or more crosslinking agents

ferismnerabasuticiant i npeialy crossingdin B ALTRRTAIMAUVAIRS SeBRRRoYMer olution and
ﬂaim{@%%/&m@ﬂt)gagbﬁd?m&gt?ﬁimﬁh@ mﬁﬁm&_@fa ‘féﬂﬁ;égétdllté%tﬁmth o partially
SOlutl y a metnod selecte m the group consisting or neating the

SR A PR A S AR AP SN to pectally aroesiink the

. Themetieot pirlaita riefurtbtecopaitiding thefyrther stey it feutin gile wiaigd kebstrate to additional

E‘g?#ggﬂﬁtgtégnain at room temperature for a time and at a temperature
ufficierit to"partially crosslink the room temperature water soluble

. Piyieleeseiciton] Britreieamedipiogities fartienstei thasbiasting ths septerselptrds to additional
SRy HCHUNIHR QRN BRI RJR aHiiaRs!

. The method of claim 1 wherein one or more porogens are added to the solution, the one or more
porogens being selected from the group consisting of polyvinyl pyrrolidone, polyvinyl alcohals,
polyethylene glycols, polyacrylamides, substituted polyacrylamides and mixtures thereof.

. The method of claim 1 wherein the one or more crosslinkers are selected from the group consisting of
multifunctional epoxy compounds, multifunctional bromyl compounds, multifunctional halides,
multifunctional aldehydes, bis(2-hydroxy ethyl)sulfone, dimethyldichloro-silane, dimethylolurea,
dimethylol ethylene urea, diisocyanates, bolyisocyanates 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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processing steps. 4. The method of claim 1 further comprising the further

Woszt(?pn Sg 5soubjecting the coated substrate to additional procesPsin steﬂp())g, of3333
S achment of one or more chemistries. 5. The methb§ QP efaIT L

wherein one or more porogens are added to the solution, the one or more
orogens being selected from the group consisting of polyvinyl

p
8. piyetndghiemiegyashipnaiesreshic opatyertieplaermdprnsiaiyse Weaterstiublecelymer coating on

sHhslisadmReYarpR e steRGmixtures thereof. 6. The method of claim
1 wherein the one or more crosslinkers are selected from the gr

€ oup
corRUiinyg BfoAmIRTRREHER Rl pRYPleRoIBRERROIVAR R R BRSFAYre water
corsyhublngbsynedtiéon otooe edobsilidieg aganty it the tioomateaiperbivete®ater soluble polymer,
bis(2-hydrg th ' hyldichloro-silane, dimethylolurea,
dirr%gd:%ﬁ%f)re)%ﬁy? g@%%%ﬁ?@ﬂ?(@%ﬁa %%Eﬁ%%é%(g%bﬁa% § énrgéc['mixtures
thefasoingra sofidiomefitie doomdrameraturweésrsovble pblysnerfa isohventdarihe room

B o o S T vt

Wlukierabiess BI4ORM MG APBARAIY BB FETbleBReEHE Mat Rl me ke frestiring;
wapesviiiyalsopalsusireeating on a porous substrate comprising the

steps,of: providin room t erature water sojuble, pal a.solvent
for T P A W B ST st R 8 S A s i porous
suhetrete,for the room temperature water soluble polymer, and one or more

por&@f&éﬁ@tﬁ@@o‘ﬁ%"r\i‘?r&ﬁi%%r&w&%dﬂﬂ%ﬁ rtoSBltﬁbJ %Bm'%éms&aie{mm -%ohhble polymer

solution of the room temperature water soluble polymer, a solvent tor the

GRASAY qirpuriace of (harerus s @iBlymer, one or more crosslinking
ageibfedtigihe e JErBRAsASLFESYIRLRY HOlHIR) BRIYFARE BSaR S tBRPERature and

BB T DS ST AR, A NS L EAP AR @ plme by
thehrteom moresdssintng spéssaatiblly all surfaces of the porous substrate,

eV%&Hg?ﬁ&BQE?BJM&%‘é%’% 05 GR7IES A oy &%F@E@s@iﬁ?ﬁ nd the one or more

temperature water-soluble polymer ° coating on the surface of the porous

raregeRafershejeen g PRIt bR Rl s itRe\ B et 98t IMPRY A% heating the
9. PRAREILBRIACIQRGTINESAHER ALk RhpResiaR of HsewiifiiRehiQelected from

cause the crosslinkingpof the room temperature water soluble polymer by

fIeoHR SrsRLAGICS MRl AgRniRsSuHrciantsariPlpndeihatedt substrate to

10. TROPRIRSIIOYClaRidLiariRn CoRprRPLLIe Siep N talaoaddsiakamyahe songse after coating it on
re water-spjubl

R e R s L R MR o 2ot
teopepaive s ufiiciend torpantisiiyetisink e mosns teopeestufeovatetiselule pplyoenstdttiog and
AHGARPLSe YIRS RISt RISTASHIASAE B LIS S B SIS Wmperature sufficient to partially
crosslink the room temperature water soluble polymer solution. '

11. The process of claim 8 wherein the one or more porogens is selected from the group consisting of
polyviny! pyrrolidone, polyvinyl al"cohols, polyethylene glycols, polyacrylamides, substituted
polyacrylamides and mixtures thereof.

12. The process of Claim 8 wherein the one or more crosslinking agents is selected from the group
consisting of multifunctional epoxy compounds, multifunctional bromyl compounds, multifunctional
halides, multifunctional aldehydes, bis(2-hydroxy ethyl)sulfone, dimethyldichloro-silane, dimethylolurea,
dimethylol 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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10. The process of Claim 8 further comprising the step of partially

w05 ? ,%I.}q(la%fﬁlg the solution after coating it on to the substrate b

14,

15.

16.

17.

18.

19,

20.

eth g
ected from the group consisting of heating the solution fo ezoa?n 3933
a temperature sufficient to partially crosslink the room temperature water
soluble polymer solution and allowing the coating to remain at room

TieapRsessicClaing fiheraapisiag e plepafadsiogifivnstiona grmetiatty to the room
tEFRERIIME {RerRap) ﬂﬁéﬁéamowe&wré%umdﬁ%vmuﬁwéon 11, The

Tprocess of claim 8 wherein the one or more porogens Is selected from the
GropressREiSHI Uﬁffﬁ?ﬂyeﬁ?ﬁﬂswﬁfbﬂab%fhﬁ@ﬂmﬁﬂ a fupslisral poagnisky Ae e room
t@m&r@w&a@m@mMeﬁu&sﬁdmbed;r@éwmm}ﬂmﬂmm@t@nIxtureS

he eof. 12 ess of Clai he ein,the o e cr kin
R I SR BT SRR A br e Stusin
rwntpmmtd@r&mterhaﬁl@biemaJvmeon@ytlmgmhpmmﬂmstummahchmmdaésml sigagted from the
& RS AERIP F&fgﬁ%é( gthylsulfone,

R
dlmethyldlcgloro silane, dlmethy olurea, dimethylol ethylene urea,

THASERSPER LSRR8 yhssriy diearsats subaialeissaiarieddnm 1 orowp presisiag Qfwoven
AR EnfWERATAPBR PERNEAB SISSRPBE PRI BEh Ry NSTIORAh SRMIRRY f6rous

the crossliriked room temperature water-soluble polymer coating. -14 WO
9077500 PCT/US2005/003333 14. The process of Claim 8 further
Toemmpeessgf Ghansboyhatindd m@mmmevamatmmemehe room

AN NS SN AR e
tefeRARY Gt RARY] tﬁﬁarqaa@wgtwmreeﬁm reofh fRatReAtrquiatsr-sailbiglpolymer.
AIRBIRHEBISBIMHIRGR BRéRTRcBRBHET Al SR IPEHBERatdE whik? SRIRSESSYRTer coating on

Claim 8 further com |S|ng the step of applying a functional chemistry to

%H@%%ﬁqﬁ@(‘fopé% 9P BEPSRIre water-soluble polymer coating wherein
th@rﬁwmtg)mloohempeﬁims warsslelitaubijrem dkelvgrdomteansistengerbture water
cheioe G0 SO SIS0 RIS T REOCE3S 0L L WSS o,
the porots substiate 1s se group consis woven
famd@nﬁgmm\p@wgamf@sthmnﬁwrﬁb@rwabpw!pj@p@bfrsﬁrmges

por&anMfmﬁoﬁﬂgreaﬁqaﬁpmwéeﬁsm%% aneé?reesﬁén@Jfo%%o%

wherein the solvent is evaporated by air movement. 1 he process of

teAlRgrAt AR AN ROIEnPRE %ﬁéﬁ?@ﬂ'%@%ﬂg%m&@ﬁi’%{? ipmperature water

SHRINDPORIVEE SAQVe 6ORsR BBrsYRALIsHTR Rashbeimaritiee araeslslkingoolymer by stirring;
teg{perature of theu& fﬁ temperature water soluble polymer. 20. A

88‘%%8%“%5 matographic or adsorbent room temperature
. watettisptobperpa goheratoaitint)sosolwiqpermsdesatsnh sttty simtadeseof the porous
? ﬁ<teof providing a room temperature water soluble polymer, a solvent
or the room temperature water soluble polymer one or more crosslinking

ageaveintonefeae A M eritial Creasitta i Bopus sHsrate,

evaporating the solvent from the coated solution to form a room temperature water-soluble polymer
coating on the surface of the porous substrate,

subjecting the coated substrate to substantially complete crosslinking by a method selected from the
group consisting of heating the solution for a time and at a temperature sufficient to partially crosslink the
room temperature water soluble polymer solution and allowing the coating to remain at room temperature
for a time and at a temperature sufficient to partially crosslink the room temperature water soluble

. polymer solution; and

rinsing the coated substrate to remove any residual one or more crossiinkers and the one or more
porogens from the room temperature water-soluble polymer coated substrate.
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and one or more porogens for the room temperature water soluble
polymer; forming a solution of the room temperature water soluble

WO BIREP% solvent for the room temperature water soluble FERAHEPOGHY3333
or more crosslinking agents for the room temperature water soluble
polymer, and one or more porogens for the room temperature water

21. TselprohegsolfGreém BQ‘@WHH@%’@WQM@[Tlbﬁm@wwwmtaﬂeoﬂb’nigrthethe porous
sGGHtPé{é |§Hf§%iﬁo\9"§éle@e% ﬁ&Mﬁ%’qh BB d9sERAS A ah gt 'ﬂﬁ%sand ata

of the porous substrate, causin e coated solutl o partially cros

t@Wﬁﬁ@%?Hﬂﬁg%E’ﬁ?ﬁ@}’ é’i?éﬂlﬂFé’ﬁﬁw@ﬁ’QH@%&%@Mﬁﬂﬁﬁ&P@Elﬁd’ﬂﬂ@bﬁ%@?ﬂ and

ARvifgha daEny t@mma@u&amﬁmmﬁm POhEaRd £aainealirdefbeRSpartially
of th@f&orous ubstr ectl the coat substrate to substantially

& O% ﬁiﬂ?&ﬁ po&gg{ga 18 the group consisting of
heating the solution for a tlme and at a temperature sufficient to partially
crosslink the room temperature water soluble polymer solution and
allowing the coating to remain at room temperature for a time and at a
temperature sufficient to partially crosslink the room temperature water
soluble polymer solution; and rinsing the coated substrate to remove any
residual one or more crosslinkers and the one or more porogens from the
room temperature water-soluble polymer 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 method selected from the group consisting of heating the
solution for a time and at a temperature sufficient to partially crosslink the
room temperature water soluble polymer solution and allowing the
coating to remain at room temperature for a time and at a temperature
sufficient to partially crosslink the room temperature water soluble
polymer solution. -16
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