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METHOD OF FORM NG COATED STRUCTURES Background of the
I nvention Typically in the area of chronmatographic
separations and el ectrophoresis gels, agarose has been
5used to nmake gel nedia. Typically this has been done
by thernally phase separating the polymer from an
agueous sol ut i on-yefhh cRFRRRNGICORTERSRITSURESSE

pol ymers have a nelting point and a gel poin

process agarose for exanple, the polynmer nust be

heat ed above its nelti ngackgsenpédpidhalneentionhi ch i s about
920 in the presence of water. At that tenperature the

Jl'\%ﬁ)gmal& nﬁ%arg%@ﬁﬁrg%é@r{ﬁﬂc%%graﬁﬁé% (ilcheomg{égﬁgq ﬁ? lgg\{arose ﬂas been

usedScDrinaJ@Igel niedla\/\m)ea!lly s hbmlma@n denetbip ﬂ!nenmhmamsepafati@the p6lymer from an

aqueghy oo s e by Biree iR 5e Byt te  iind RAYTaR 20 poi. To
proc@@ lbgdpsb ok exainple, tﬁ@gbo}yﬁ‘ﬁf m@h@%@a@@ﬁ@wﬁs&ﬁeltm@ EmPEEIRREShich is about

drogel that t on what ever shape t so| uti on was
92° q thm?e@erwépwaée@*ﬁm tﬁ@%%ﬂ?ﬁ% pbymgr melts aagt%fe Aalteapalymerds then
solva?d%? QaeNeforh b Sol@Bh. T 'p&?mer?ér\fénn‘d béﬂlﬁbléﬁh Wé(terchfs Id'nb‘ 8s the temperature is
sol uti on becones higher” as

above the polyreas gg@gpto\g@chwa@rallygmyﬁ 3%§y Bere %{Q§@U ag t43 C At and below the
gel pSlEtr REBRRE ﬁ%@é’se@?ﬂfe@andtb@&nE?Qﬁﬁ%gél%a‘t‘fakéégn ‘wﬁatéﬂfé%hape the solution

ove Its stirre
was in jusi beforecgeding. A ttoe@IIV fals the @gasese lApRigachesrie g@llpmrdrthws}eslfubi te solution

beco%éhl%hgrgsqm‘qyﬁ,%egmnlmg wo- phased material (beads of

e fluid) is then cool ed and ‘
t hEorlawcdas beads, suehcas\aeerusel] in Temdbtagsapby wedie, tha beatddesolutionds kapt above its

oo i 2B LE F Bg FEan Hihe PERLo BR ol oL M 4GS gy foppoecs e

twoghaset siteria healsohagamsesifi thie lImrmscMB‘ﬂBId) IStHEh edbled and thg@leeadsare recovered.

ositive or negat.iyve,char dro i or t
TreftRals e et G B R B e oR P i ety grossinkin,
addﬁl@@ﬁfﬁ@ﬂoh@é&@tuter dh@rﬁisttle% slicheas amm:y eRenidties bollgande, posiivelonNggative charge,

ucturerathe gan as ghsolld article

hydfqucg)'cyly or%@nkq % s¢rainagons 8(955 nfngpnd ghenistries et all .
Bi %r@ﬁ?@ﬁled {5 U8hgda83o foi’rﬁ’a &%ﬁng%%%r ﬁla'%t?ucﬁlfre rﬁﬂ%érﬁﬁﬂn‘és a solid article

nonol iths as stationary in af

itself Fi9F BsincO GEeping)o Cariiehal., glgﬁpcfha@&rgg;zqoa,é 9 giﬂy -927 4dse obegeamic monoliths
as sté}Bﬁ'éril pHase iff il Eﬁr%&odﬁhﬂ@ thi, '%ﬁrféﬁ@ &lv&(gr@gab%gse%?tmﬂs on ceramic

npregnati ng the no etr tiona
moneiltbs were oigated b)a@anew@éwg tﬁeondnd&temthﬁlye tragitienakiiot ssiutienaf agasosadallowed by

o3 555 R AR TR BEoBE i G LG R o
subsequardly edolingttioe rgerlolith teegeldtigpeayarsee catiagi ng. One of the ngj or
at ! oces

h thi h he,..
P Gt 6178 o Pt Y o PoGRE R et e Sobfios hisGionip gfecton
porolsméitdniels.an the erticle mertibned abuve, dikQigerosd e tok@appiseinAddatedstdie(thus

coufAsopdal s Bl 4 bR LEORbaRG el MR g s

acﬂvf(y'“cbﬁ‘becc%h‘téd g part th@?na!ﬂ BVflie ‘Rﬂhé/méihtfdf L@@@foﬁ%é tb%%eé‘eael@at'@&a It may also
created. part this may be due to the ne used

be a fuggtion @‘mﬁgﬁgse@@b@%a@g@m@@ visgasity-¥aaf oegus @s e frmpgrature of the agarose
appréaHﬁb%ﬁHe%@gPan tl\ﬁb‘?‘eo@&%fe?ﬁ& afl ?ﬂoce@? IsWE @lﬁgulttlﬂﬁt @b&@@l& with substrates

VI ScosSIt at occur ratu re
having geresibal aggiplativaly Biwall in ¢ompeyispn fo diersell sizetsf bemenolithsief therprierart. The

reascgulrjf%r St’r[%%eg@@cgtﬁieé & thafih ¥on5jei cfaéésFéﬁl ctcmrfof ber}QJdII); fgfeé)dstﬁﬂo@h%er‘%ﬁ &Srous
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havi ng pores that are relatively small in conparison

to the cell size of the nonoliths of the prior art.

The reason for these difficulties is that in sone

cases, air cannot be readily forced through certain

porous materials w thout disrupting or otherw se

LG e ' h ith .

mate@a@{‘@@?ﬂ 9'?'2{'259 grgcﬁr%ﬁﬁsesutaﬁlgéﬁ%e rﬂ?{@% %té@tu%hé;srlééﬁgfa‘g%ﬁh certain fabrics or
porouseﬂ\embranﬁ ?hemfme)mmtlvelylpgnoub rigihmériotithic etrusfures oistbegsedust be

ot Rop B G R AR e b Mo BURR 1 B grtion et

(e.9.8M) bﬁchaotrﬁbés s@cfh a@ et Agmﬁs ofthisivensonus lﬁnalbed%lab pereusalipdohtitcsform a

consuis s 5B Pt B ind it eveen e

agardsB 'scﬂutl@r@énd|tr@ya€6edeHéﬁBTh@tgeltl5y@ OFra,bmg ﬁl@ﬁ'ﬁ&l dmte ‘é@é?ébe‘bb‘t%llows further
agar ose sol ution and wat er . a er

rmgrathpréQ)‘g\qugtehqr@ ,ugaa.n@}?cuqu OlUHé thﬁ@% R5§ S0luiign 'néﬂ “I‘ebﬁﬂﬂeq‘ Wﬁ*&fhgﬁs process
contiflie® [t} th@az;a.%e HIﬁOM@ﬁ@hto%'b@I il the Mdréiees dfhe Bbtks mhetsp&%us substrate.
agarose solution into ded wat er, roce
c o@ns majes sropiem with tig @rmgam@t@@d Igtbﬁtdlne nﬁwes&hyrw-@lch this nade ¢pubes the
poreé’Uf @E'tsgbg{ré?@to fg'é%éﬁt!‘rgﬁ?orc@dr%g elffith ﬁQn{Vﬁ(}ﬁE@ﬂor%ﬁig%g the porous
SuPpmet hod is that the process by V\,hl chit is rrade causes

ol T B85 R AP R Ghh Bl AR Mot pmers o

poroysGuimstrstess Mprp <paﬂtncularly, what lé/dfeartedllssth@m&yn@deétsroan teetpbraidrefvater soluble

at n mte era ol ubl e
por3S e reetin o BBl AR PELS Sobiales ) E1ond Msians Sos gt
allows ®r 68 tanesttiveslot fieoughink p@ryusts@udﬂfr@\ﬁrth&ilﬂuﬂwnow QAPehafddfmaemperature

wat er sol ubI e 15 foI ynmer based coatings on relatively
watersﬁqlgplppw atingdselfus” subst rates (0.01-1000 mi crons pore

Si @lsing h@tnebd 616 p’re%ént aador: Qm@@y tiek, Bdr&wréohfta%tdrmater
orous structure with diffusive flow wthin the room

 solublegiafyaprapalingorroras sustatasican rachiened eesdaincigng thwﬁace ofporous

matehsid tﬂﬂafe%ﬁpaﬁ@rom% Bhvebie aRf SRREM fiohEvention, a

retatively thick, porous roomtenperature water

sol ubl e polyner coating on porous substrates can be

achi eved easily, incl 1 \ﬁjﬁ\ por ous
20materials that are ggg%ﬁgbggﬁgﬁ I(g:}riy\‘/ect ive and

di ffusive fl oWws. SUMVARY OF THE | NVENTI ON The

pr Beeresent inveatidni relates te laatethed bimakingredated dirufuresasingeroan &trperature

wate 5 bt e R, DRG PoREED  dpteSa PRHR o e fye ygtersolbe
polynied cc{é&igls J3gchrae @abaotptivae gl&bmatrt@gramb ecraﬂﬁgslou bc%rajsl@ﬁlbs}fﬂtés“
coat |l S, as a r |ve or chromato .
oo i resse uion e CantBpdie Ry AL AL WBRigteghching

irreguidp ﬁla@ﬂﬁeﬁsﬁ&{ as &Mﬁ@hbt%lsolﬁﬁjoﬁ? KheGftdor §u|"fé?ce§ With a@@a ofthe RBM
supstrate, incl umgwlrre ar materials such as

tempeyaessterraalubleipalyser withaut swhstangally lockingttherrotss wihuthe Kemdemperature water-
solu b\p@' dsfogn&grrsb Qé’l@ ralkﬁf fortcBve B B! tﬁﬂ@ﬁ [t)rﬁ gg{gﬁsn ééiﬁ%tﬁrg fisels] léfﬁllﬁthte ﬁoatmg of

hout substanti a pores ‘W
roomtt&lm)emhl(ﬁwateéﬁw@i@dyﬁef igvivicle enough te bllow fey diffysive flow te oggur within the room
[ w t hrough t he porous
temp?JFﬂF %C A ?geow‘ﬁ%%&@%r 'ax{g’ 't%é“p t he coating of room
t elmpey entbadimentat the prhmmbmloumcalsylmmn of reonh températere aatghsaiuble polymer

haI l, o f.O{ di gfé@ive flow to ceur vvitt hi.n énhe room

such 3o e g Y Sind Pre. s syl ages agtopall g fidreprogens,

wettirggesUna/di ik toof solvixe fop the scdmiterhpavatund WalsT.solablsgulyict, Prthioéxample
room tenperature water soluble polyner
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such as dextran is forned by adding one or nore
crosslinking agents, optionally one or nore porogens,
wetting agents and/or ligands to a solvent for the
roomtenperature water soluble polyner, in this
exanpl e dextran, such as water at about room

dextrdnSSRSASH rgfabétﬁ RlomAEmpPdres (F2°€ of 296N TR ?hi;}érﬁlge water-soluble
wat er - sol ubl e polymer 1's coated ont'o a pretorne

polymstt is casted 08to & prsformas! stiughite SUGk asAnPsaup athstraigmanditivecsolyerit isemaporated. The

' { { : - sl
oo SRS i P AV SR A Bl o o
and fos a bipe sudficientdd substandiafyeroasliok the pdymsindhé parogan if used is then removed. In this

oo el B BRI Rleh o Sl Wi DRl ki an

continudus coglihgsonal use of wetting agents such as surfactants

hel ps,in form el atiyvely uni form and gonti nuou
c s notgcembpdiment B henreSentiantan Aisoliton pfTaom fempgtire water-soluble
po|ymbﬂmﬂﬁéd(b? addthg e dHmoRIcrédklinkifgatehts, BpNAN Whéor more porogens, wetting
r-so one or

wat er - ubl e pol r is formed by addin nor e
agentg:rglos ioprds e soulendide PyETdHgatar gt D o tﬁ‘%ﬁ‘eéat'ﬁ%sr(é%°5ﬁ§?0°c)- The
polym\éfglg thbRébated Bnté8 BrefofmeAREH cRire dubitRHhBroh®siBstr. i rgg?: @@Pérg'tﬁre water-

p mer in water at about room tenperatures (
solublp getymer istpertiglly Icipaatipied sitherymealibathe goating 3 a empeeiue and pr a time sufficient
. J Tk .
to onlf%dr:[r%ég}rég%s‘ghrng the ?Izrﬁe_rg[) %Wgo nié; é%?tglg é"ﬁ?.‘ ﬂgPrﬁ;Qmperature for period of
time sufficient foiatiivettie pertiahasessininghioatdun g Thetselvenbisttien gvaporated. The polymer is then

oy oSO8 U8 808 HRbodBBpe A Al et B byt
substdntialy crosdiinkrtige iotymet dr bpsimplp allowing tirp esating o sit dtosonptemperadurefor period of

. time sufficient. |l ow-t he partial, crosslinkj do. .
tme s B Shorfie ik o Ploe B ThE B, i SRR e, e aposiment,
the optitveahusé of wettiny agentssadnias kifactnts ieigs ingfornfirgadiatingly trifermematednuous
. Substrate at a tenperature and for a time sufficient
coalingyy substantially crosslink the pol ymer or by sinply
allowing the coating to sit at roomtenperature for
period of tinme sufficient to al]low the crosslinking to
occur. The porogen, iBfiefidsggiption af they@rawipgsroved. I1n this
enbodi nent, the optional use of wetting agents such as
S t ' ] j i and
ok SR ot Qi3 oo ingd keIl
Diiguier2gbowsi agothas embadinepnkof anroeesb eetonling to tuef preseptrinvertion
a [ t r ' t - Fi
SRR s EonBognel brd AeReh dung o M bRed A
pFeaedtshows\aaatditional eftbaglinment &3 a plocass actoriing tortiee presahitdrventiomt

of_, a proces ccordi.ng .to the present jnvention..
FiFighre SO Wb eCaoatiet prripe e e Besert Biégtians s
aFRAredishEvstaf aliditdnd) emBeiient 01y Brdtds® Becordinf todhe esentdiveien. a
further enbodi ment of a process according to the
present invention. Figure 6 shows an additiona

embodi ment of a procggsiedpeRfbid tHeMveRtRn Pr esent

i nvention. Detailed Description of the Invention The
present invention relates to a nethod of forming a

r dbérpressiieverfion ratatasde @metBes of formengroiogmismperature 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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30structure such as a coating on a porous substrate

such that the substrate retains at |east 20%of its

initial void volume and porosity. Figure 1

shows a first enbodi ment of the process in bl ock

d| agram fashi on. The process conprises the steps of a)

s o @U{?g%@}/v% g grg'?s h%v 1 n{n"fléfqﬁeepn%@@is% bltﬁ? hl%)rgrﬁ tfd%%ﬁ' i 7 process comprises
the stapbdif algoraiing amwomtem;mraiure)wstbn sokide polmdsqhxhorugersslyenbfpr it, such as water,

tti t ' .
and a5 orite oS oG AT et Blalthod ¢ Blroc 3y iy et cgn.
optiodieremolingaxtess sautior, b)@vspmkaﬂng thersolventfram e sblht&mdm@tléert@a dogting to
confo((:rﬁ E)fﬂgp:ﬁ@rf%pgs afgrfees%%lratgsqﬁ FW'@Q @e prasasolgJ F}Ertg{c%qu |pléﬂrq) t9 (s:t%létsahtg% crosslink the
room@éng)é%idréﬂfatérbﬁummmbmﬁ ey rﬁablﬁg{) cta mEeﬂ éltlt%tbétélbhﬁndv@ k¥ BBbgens and
strate fo re

|) rinsjn ated s m%
||nus?5ioc,rQ§§@h§ ;gc}palogﬂlmggt@n%ﬁtggsgpql g aqgding Jagiopaliyda p)e,urface of the coating as
showR RtAiRad, steps include adding functionality to the

surfiace of the coating as shown in Figure 2. 10Fi gure

3 Hebas shawdanetier esbedmpntetibe pecestr blpikdpaae fashlome@: Rrocess comprises

the Sl?bsatg E)ﬁgﬁi r@rﬁg%@?rgpﬂ?ﬁurg gvg’tr&gsﬁﬁgg &W@gftﬁ@?ﬁ iRg siﬁ@éﬁpélcfpgs vider,
prefeeably aaritabingione er mepdd qy@ﬁhnkgg@nd pg@gfgqaxtéwettlrmaajog}uambytrate with that solution,

opt;or?aﬂ{‘lteﬂl'oﬂﬁdbg(cégg §ol Lﬁ’i5n§ 9&; ?sr@rtr%ssﬁlh cﬁ lfcﬁ@/tp%ﬂ gllyﬁfblﬁ%ﬂl@ Afevagblating the

or ous te w
waterdpotni thﬂmlutlgn to mmxtfmg)atmgd@smfosmlo tieisonfcecdf thesulsstratg, & tawising the

coatel RSP s B Bl sl SRt Been o P B v e

coated auifsbatertotremdvl the mmdeme ersl unﬁseti bress#nkbis tAdditicpallyegptieralistdps ficlude adding
p trbaﬁjf S5coat ed ﬂfl’ ateé statlally crosslink the
unctipnaiphte e HERGe 1945 SLHY @reb |l yner and f) rinsing

t Hﬁhecslalaﬁoﬂ df tﬁeumw éferdd® rdf:m@fotn’fee oﬂ@@r@@ﬁmératmdvaténmrd polymer,
slin eps i ncl ude

k it onal I n
weleTZPLRY o SANEiTs B o0 STereiohes iRl e a1 i spestaking agents

for the Fb@W?erhdéraElré}Mté? s@luble polymer ahtl @pt@@éllylbde@ﬁ mfe pbl"é@ens for the coating material.
above-preferred processes is forned room

t eThsdeast tereeraiie waterssolublp Plyrss Wateeer otmmo@entém;sl@kerwﬁ gptional
porog%g% éyfﬁgr'ref%rafoﬁ ik of M?&)ﬂﬂftlﬁﬂtﬂfr@ AURb Rt Ea?l}gér \ﬁ:%t%r goluble polymers

€ or nobre crosslinking agents
for the moshparbarp easiit disselvahtetiewaterditiiglor eo heel lg/neemredarbut itoyede bewesed! i desired to

speeaﬁ’.ﬁg pr%Eesgpc{ lgnﬁ]pert %?@?%oﬂ o 5\’3@ gﬁ)ﬁ@%rﬁﬁlgeo F@#@rﬁk’inﬁ&rﬁé&atw frgrp occurring.
One ma)hmmpleb thissmbne s@pcbmdmbnimg mﬂ;thacaﬂnpopmtsdmmtherp’elted@meiy e ean first add

the rcﬁggﬂp a%%w%%ré?lﬂbl%yﬁ{er 8IS }Sﬂ”gs’r”qb?sg}'f?ge(ng'?‘#@%s&{’%@e rad femperature

waterpsaluble polgmee. a8 Erysshitikers ahd/mRigensican et teraddddi ttl e or no

qui red ut i de b dif desired to
'gé%l @W 'BF%?&QS‘QS E‘Sn prs{qagaglﬁ)wgdetpgoq?ow enough to avoid
arWnenﬁa%ﬂﬂmm@cdbrr@acsédcmhkam&uy dhbitd rAdyl iPdbstddOsirRGIREN r:dontﬁe solution.
| ete this in one step by conbining al

At roqnh@méﬁfﬁ%@ﬁ@ﬁ'ﬁo tigndgestatia: nonsgefiedispldlionvel y, one can fir st
adﬂ1ett 8 of oMM knpdR e Abief-& éﬂﬁ@b@ﬁme? Béed If\v\}lllebe fa@tlema b} fRe Froperties

sol vent such as water and dissolve the ro

desirgdentitie fieel cpatingwledian, substitylee cqidpsearaw or Tee t@npsg%qre ge paint agaroses,
polyvﬂ@ %{C@@TS‘??\% ?g&tﬁ%l g(% Q%?yg?glregﬁﬁp‘?eq f #ué%%e%p Igg% %o&'ﬂod i$made so that the

final concentration of room temperature water soluble polymer is between about 0.1% to about 20%,
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One may allow this cooling to occur naturally or one

may, if desired, affirmatively cool the solution. 30At

roomtenperature, the solution is a stable, non-gelled

sol uti on. The type of room tenperature

wat er - sol ubl e pol ymer used will be determ ned by the

I o 1 9

prefeH%BlgBﬁ&ééd\fag of % a%ﬁlgggé i freRibiy gég\rﬁnée'tnggoué %ﬁj{b@ﬂle/ﬁ by weight of
total fimelisnititiongar oses, pol yvi nyI al cohol s (PVA) and the like

o bR BB e BT B b

amouhie tfpte 26% by welgmwelne dissdlvity selufian, of cesolest rlmtbwadmed &himprove solubility of

. 0.1%to,aboyt 209% r ef Iebtween
the f°8{92§‘iwpe ‘#‘Hrs '”*H% %@Fétﬁe fﬁ ﬁb'ea%sa i /af? '”‘sﬁ?@ﬁﬁewm‘d“f
dimet QUIf@MeV\/@thlﬂ%tareQ(ﬁoWrﬂb ﬂ\bsefskinla’ﬁhn mehtition. Wile vvat er is
e preferred solvent for ero? mte atu
Waih@,co%lag B Re crssiipipd by any °|fﬁ p gliemss "ﬁﬁfﬂﬂﬁ) Hi)edt"bth% {dustryto crosslink

materYé‘f‘s' cgmalmﬁ@ méiffe @U@Mér&p@ %ué’rﬁés%)kt@ﬁ‘ the@é cHRRisEBS bedtas ABMiimiting
d’ to inprove solubility of the roomtenperature

exammgq @plcrgqgtphy@ﬂn@r gmrwﬁfuncu%mgxggmmun%yqnglgﬁ hsomy! chemistries or other
multlfg&{l&n%h‘éﬁdég Sfcgrﬁ%ﬁ%@&é‘@tﬁﬁé'rdg%g% éé\ﬂ}?ﬂwg%ﬁdltlfunctlo%l ldehydes, bis(2-hydroxy
ethyl)suifomehélmaﬂwyldlcmdmesﬂermdlmetgylmga Bigmeibylel sthyleneluas, digocyanates pr
es conmonly used in the industry to
poWﬁ%&%@s&%%}'ﬂ'% érials containing nmultiple hydroxyl
grmxpgsns rsaychle uses! irdtbe present invehi®@s elthotighritihes baee@ubdaﬁhatghemlvent
L chl.or n or ot

espeqﬁﬂy iNPtF Wlh ?cﬁ %ﬁ%?&@%gﬁ)}hef%%@dw%mn 9§¥qra(§:!y§10g?vgh;g}her porogens are used

as theylatiow ariergreater latitudetahecontnal bier the part formeibn dmallsizel ofihe pores in the coating.
Suntaé{q? é@%ﬁ%@% %B ggeg%ﬂ(?lbﬁ%%?rp d\?@;qar)gggh ngyrgerrsm wﬁlchflr%ﬂz%e !JyovVa?/lof
examﬁlbﬂblhmiypbyﬁdﬂi’d@fegp lh)ﬂiél&)holdpdmﬁwhydecglywl@and WHtdRbIBI hyacrylamides,

| ene urea anat es pol'yi socyanat es an
mcIud(lr]géquqthgd qu@cr@{@@Hgs ﬁqg%)/ ag@lylgg@gpylpqqyiqm@e phiesapplymers are believed to act

as pér@éﬁ?‘id R4 th%{l EJM?M @ ahburﬁ @ﬁml@ﬁ@ B theid g taas fréJSﬁpeﬁw‘RJaBlg Rldissolved
especi al |y water, as a porogen in
SOIUt%W@S’é‘iHP anﬁd@ﬁ@iﬁcﬁﬂbﬂfﬁﬁe@ﬂ@\d%bl y however ot her por ogens

ar

2 oﬁe#bé;ﬁ)%g@% ctaﬁﬁegus@tﬁoérscem g{\ﬁiﬁgmtgﬁegﬁﬁngt%gbég&gré 'd/ggr ﬁﬂle Igolymer in the
initial idinsoiutien stepadritiray carﬂwl dissdived mhfr m@nmmrame forenaficmrofthel sdlutiombut before

its ap@ﬁ@lo@f C%E Qﬁ%@géﬁend%ﬂygg*ay% %ey \fedam Vﬁ)’o%g%r] Wﬁ:orqgtﬁatigﬁl of the

solutiex ma),m)d:url mb%@ﬂpwg@merogh }empbratgreawatér wﬁlgberpotymbndﬁfr@n about 0.1 to 10
ol yagr es udi ng . substitute
are 3P B hcss Aty E BERSBUAN PRUARYRRERS | ani de. These
pOBVIﬁ@TgSNa@f solupr! theve@erogeds are tals@ Bty reRéVe@ BiaiSend iofthd pradess by a
control the amount of vol une of the coati ng that
Waterbgthpf’ﬁ@l”QSt%rrreabl e to dissol ved sol utes when the
c %%t&%&%o@&@ﬁ?ﬁa?&l% Besuséd'lf dé§|F“ed 0 long as tﬂ_é‘@%nt or extraction liquid
Eoro gens can be”used
used odemeve éﬂelmpr@g%aip@ernoéawmheaﬁp@ ﬂlyemn tempeu a’we waﬁprt-soable polymer coating.
di e
O S A5 Bpg p RAEHLPRE B Borus s
is thebelfosere its appl i catl on. Care nust be taken not to add

A SRR sy RTRHEY 2 SbeRRh 38 UovdafiO3REN-RbVeR s R, dilifora
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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25sol ution may occur. Ratios of porogen to room
tenperature water-sol uble polyner of fromabout 0.1 to
10 are possible. Preferred porogens are pol yvinyl

al cohol and pol yacryl am des. By bei ng wat er

sol ubl e, these porogens are also easily renoved at the

silica%gon%fanﬁ e Iﬂ@:r ShiyoMe Sub¥EtEs sﬁé@{f&m@ offalwdd d{bg P@nt \yd¥en fabric or a

ter sol uble porogens may al so be use desire
memblend ong as the solvent or extraction liquid 30used to

oyl EoROLRIRDORE 51000 ko RNELS Bk sLERTherk Pk Bner by
entar@llrtgd’ atrionfarhients, taermallyou@_emlabilsﬂryamdy, nbolvenfebnig naneacturers supply media
havin]:gﬁ[éfggfq' % m?grontﬁe%:rﬁcgl éoteb@l??)&?tg@%&u@g %vg\%f\ a%ﬁ%sethé‘%gﬂ@éﬁucture is the
entar@led Mbe@@ am p@msle/nefératmrthe:torttaumlcesmméen aad amn,g tiee fib@b.t Pdddisity has a
sxmnlgg@ﬁnugjsforgggg %Hré’é Xm B%fp&gcz%op,ggge%gsrbyﬁaqnb ﬁlenv?oglqrznlég\ltpx%? l?owe”

Massabtikdtts el §pSETM6RS a honeyconb, or a porous bead such
as a controFIed por.e gl ass, porous styrene beads

o 1 1VPY6A 055 26 AP es D 1 e wasp e 2 et fitefgdn a fegular pattern or

weav‘é ‘éf?k‘etﬂfaﬁl& 8t sofe %@#Iﬁedf a‘ﬁg‘jlé‘%@a&f otffer. ﬂ‘/ e w&ﬁ@at‘éﬁ‘éﬁd% of about 90
fabric or a menbrane. Non-woven fabrics are

degregs tagal okthroare; Gieteomioply esed 9@6}6%@@%@@0@ Ilmltqslécp §d 45,60 and 75
degr@é@ nﬁ% t{n?gfﬁfe is Wlnéﬁfﬁ By rhe{éﬁarf idaliR6rioBin o\‘ hé‘ﬂ?e&{) use by the

y or em ca Typi cal ly, non ven ric
weawrerptoﬁ%semia;@r(@e ghilibyf 9fahm:tp eonfesy forigcomplexsutfaced sB@ce smagthoess and

stabn@ﬁ@% F];Jb Qe Qé?ﬁrale& p/r':n?a}lly 'bg‘fh% E/e en&@rsupp% pw\éﬁﬂl gaﬂrp rbgs‘f(gt weave, leno,

Fous structure ers, d
etc. |ndhiscasd, yhersalfstrats parasity i thetspace beiwe;ené.rwa%ers alud$ ofadess frtdous nature.

? gﬁ?@g&? ajg%%% ofspgrog Oréﬁ%lat W’Hgﬁgﬂ %@\%étrgnr}glu gc;@ﬁcﬁcal "Wio ];r%d into other
shapéd. Exesipleb ere gerblaio wionatiihs, whieh ark otdense bittuctulde siyacked setahgulaordriangular
copilpiasefE5e A .l ik e NPT S B o B aH S of Coming, New

York! @bt of BericfiE MordIithd e Adee fﬁ)h'b’élrﬁeréa;}ﬂéstld rtilbs I$/8Rex Corporation of
predef i ngcglhli angl e to each ot her [ c@l ly the wef tp

Fairbyn, Gaerdigngl e of about 90 degrees to that of the warp.
b%mpegm@ |MerH§ §ﬁ’asé‘5‘r9ul§o°n] h1§‘t6l||a‘|’sda$e rlﬁéﬂhalﬁcraﬁ‘y Jile |§o'tr55lc; 8i%tn celled

5 degrees. The fabric's inte
P°|Ym93§|0 f?émﬁtﬁieﬁ?ﬁewdwet M@TW@WWE“QH strugires-arexdsrerived i fPoraye polymers and

resm\tg1 EW(IS@C{)H%@%@ a % %érﬁé@m%%ﬁﬁ/hbﬁ@ns@ Fl.olg.%ﬁtze ﬂfﬁnt@ﬁl&ﬁeRewew)s in Molecular

conformto a conplex surf
Bioteshimolbgyc® (IR 158ess and 15stability of a fabric are

glo'fa}fe s% krgtg MQ); ﬁeggﬂeg ?FO,"gé‘é%g& oﬁag%gls?qtcké{;{rgq glassg,cpﬂsf'fbg, 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, zirconfa, titanium and the like and blends thereof can be used. They can be formed into
fibers, mats, felts, monoliths or memibranes. '

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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etc. In this case, the substrate porosity is the space
between the fibers and is of a | ess tortuous nature.
Monoliths are bl ocks of porous material. They can be
rectangul ar, cylindrical, or foanmed into other shapes.
Exanpl es are ceram c nonoliths, which are ordered

Stfh‘é%fe\‘é‘?r@c?su‘ﬂgt RAS &S fr'bﬁg)upprH&ré‘breféFab&'iHeﬁﬁbgHg% Preferred

apl aril es hese are
thermepiastisaindlude putArealgamecbtn golyodsfing syeh aSrp@Iy@hyle@eranmgoylene\aheathed

oo P AP AUNIEN SRR S o "

polypFenyls idphones, Blyainyj chlarides, PET anledV%ﬂ((HSPES) [h| gh internal

phas | Si ter [ .

8 T B b B R 0 S, s ot
to ad@édatirig nmodifying freaterials tojtte! sgiation irsdrden tmudifsand centrdditecstrudheeland properties

" Porous pol ymers and reS| ns for biotechnol ogi cal and
°“heﬂ'P%ﬁ%a§FQ:al appl i cations” H -P. Hentze and M

Andrertiaed of bom @mﬁng matdvials e@rhﬂn@és valafiié erfairs madc@ywith the solution.
str a fornmed fr

2002) 27-5
Exan&;@e ﬁréwnqpydrﬁg[c&}ofs as me‘ arml éa@? gg%proqu%ﬂﬁ%% can be used up to

concéhﬁét@ﬁ@ th& gi@éﬂéi slﬁﬁﬂy%bﬁdy solutjon. ngtﬁpérﬁb‘élhlls bORdsE alBdnas (‘-‘zan| c‘éuéérb?empltatlon
exanpl e of a sui'tabl'e gl ass. can be forned

of thegpegs impgsature watgj-gofuble gelyrprsr %'g’grrqpeag@g nts @e ﬁ@qullmeglc g;ith the water in the
solutig]) fdfe gre?éﬂr%ﬁ‘ls‘?osaoﬁ afé@rfbﬁsrté’éﬂoﬁﬁo%% ool B fffﬂ@ ﬂ%r A p(r:e;erred alcohol is

avai | fromM ore rporatlon (0]
methangk disshledetpnes such as ace ne/eanuabg e psed i qaee rmatsb@dlsem ag the:solubility of

room@@@raﬁ&ﬂb’a?é?%l@r{%{o gﬁle I‘é?&tu?ke‘fdﬂ@ Mo r‘fu&tﬁr%s e &’fv%t ddr‘r\nore of

I €S su ium zirconl a, ani um a
thesetniederibls leclsapantepipteds thereof can be used. They can be

Lgépgﬁgrnclagé_ & cggtipfﬁlg‘difyi@@%rig[sgerbﬁiéesﬂﬁﬁ-\?@%tﬁe{}@?c@[e ogqegige. SNon-Iimiting
exampleslofditeseiodiudedglycesnecéthydene glyoot, metayl pertanerlok disthyidne glyco propylene
v e Sl Hogie ¥ o nEUBER R B EreEt Qi i et B ey eers

of ethWb@ gil,fcdfmyreﬁéjglﬁ:ldhﬁﬁdﬂm dther scemcbewyfeh@mcpllmm e(ther §R1a®, diethylene
stics. re e[yred t her no

ol A Sl P OMRIE TV ok BB gbr) PN M. SRikeng gvcol methy

etherRﬁétM@h@M*c@lWhy%ey ﬂktﬁﬂé’ﬂe%ﬁ@ol diﬁﬁtﬁﬂteﬂhﬁpbcetate d|ethylene %chol diethyl ether
ene/ po l'ene fibers: ones,

acetaEQNygihw}énogqnplmg rNggtﬁ I E@pwﬂey prpdglLﬁ Iﬂ(@nlgcgyethylene egcoIs of Iow molecular weight
are al@é’fﬂabﬁ %Waf%l‘i‘él?tﬁél%fféﬁn th@ sy in |xfﬁ|te| oPo9FFore %@s?ﬁgﬁe%als s also

room t enperature water-so
conteplolafﬁdper soI ution can be used, as is, for coating. It

It ﬁ@%%{n%@%lmeco%tgtg@g@ th%?:@ﬁtioﬂ g)ngglqgc{%&@fg%{ﬁ%gcﬁﬁ {J%edﬁe(} 8 the solution.
Each semhiratianrofscdutich tppecane substeste il reqmre sbmeadperireatbiiondp determine the optimum
type of surfactant. Anionic surfactants have been found to be useful, 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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One class of coating nodifying materials cornprises
vol atile organics, mscible wwth the sol ution.
10Exanpl es are nonohydric al cohols such as net hanol ,
et hanol, and propanols.. These can be used up to
concentrations that give a slightly cloudy solution.

coatingi@lRRAl isasmuived Suclhs BybREiRg &l shadrg i coasd LBsiee, squeezm% such as through a
@}[)empltatlon of the roomtenperature water-solu
nip ro

| e
IsraRing thasugiacs of Beicosied G?ﬁSEat%?fé’Y @a‘ﬁ'f‘g Jotr @i9es qtithe supsirpte’s surface.
t h‘ﬁe WiNeRtforitid chétRg %‘%ﬂthat I@a&t paﬁ@ﬂy@erﬁdv@é S‘févﬁﬁbréﬂ%n tPFéf@éBHl the solvent is
the al cohols to about bout % of the wat
water gpckif is remewpdl @ 6enyplled @vamertatmaﬁmh thath @qaﬁmgeevmraim@atyely;wﬂormly
trouf FEERETS PSR Heids Bl oy A8, en 3P (ol
belowfl tgmmatursatlv@sbthe aroksnkenwil heginde causexapid eresslinking ofrﬂneaolymer)
mlcro@% tdg&}g, 9%’(1&@25?1&@ a{@goeob%é %%4{07‘ s@éd%%(\fo fatlon may be used if
desnelda'ﬂﬂrcauslesa mmmpsmmrmmr-\sojlhtm polymermoetmg id he fcmrmgdion tbessubstrate

suiag R R o B0 Ry B et B B RIS oo

g |'Mé cdated pulksipaté i tren gie;ecably ,sub]dcteetohmhﬂﬂg ¢y rddaiicimim abb it 0 to 95°C

deper{dwg o%{hﬁéﬁéﬁ:&}ﬁ c@ps?@ju@taﬂgntl |rbqr$% 3’:\%@ et Hiﬁkenzg tl’g:r%}/a%g%sri'lperature

water%blhb{é pzmel Méfﬁrialtlvew e trbsslinkmy e bcoREAL 8RN Blehithed ﬁ;oaltéfﬁpékature If
et her acetate ene I ycol met h

s0 degregprﬁyqa@ FePly legyedie c(g@tﬁ%u%g[aﬁé)pt at EﬂO@t Eatge @]d)ai{qu the crosslinkmg to
occurn- butyl ether, diethylene glycol di met hyI et her

di_ et hyl ene EI ycol di et h¥ et her, diet ha;dene coI
diTheesed seisiiate is fnea fiepee wittwatar ARd & Agerdiny hateﬁn@vmtm porogen (if any)

and uﬁl}sQ@ﬂ ﬁ%ﬁﬁl&&‘&% taN‘eLﬁZ)t m%(rmgpqﬂ%b% %ﬁ\@rale}}%oﬁé {ll’émé)erature between about
15°C eyl ab_oulj 5&C, poefer@blv b%tweﬁnéD"s&ﬁnéﬁ@fﬁp ﬂ@soajéd sumtretewl havet 4t &eest a portion
ofall & |t$sedrrf'a1c‘;;l % ?éc‘i? grlgﬁrit%ri% fiace ecé\;e étgg c&a‘ﬁﬁ’g t%t.‘sgﬁgﬁ%taglg tﬁtb‘%%%@cules.
Preferaply theoatiogdsatealtivelyi unijorroif applmi testhb sithisicate. Moreepraderalitg substantially all of the

surfacgga% ?ﬁvtgf%ﬁ githggo%gr&?ﬁl?éj %%grta@g @tegﬁ%iﬁgg {3 gérltelfg@{s Ié E&ﬁpnﬂ thickness throughout
thesubgtq;tei re some experimentation to determine the optinmm
surfacbant Ani onj ¢ sugfact

nts have been
B esaiog i g e T AUES St s P uRRSags, sue as

| Protelhﬂ'oﬂgro@fn@ RAtlr8IGr re63mbinARAIRP deriddd vefsoRPof aififér, irfedificd v@rrswns of protein A or

equi val ents from ot her suppliers are nost preferred.

Gto rqrwérstaenam@e ssticestable and the e a/aeays chemicalfigands §uc|h angrinigoreparidazole
(ABI) ,?@fhg@gﬁ;{l&%m%&o@gﬂ\ﬁl Jr&?e;@aﬁteét@{pw @rl%' (MED) Wﬁﬁb:@&b@dts&nz%&%%e MBI), or

2% sol’ution
various glheatistrigs &af ren entbqa @@tmtcet@nm apiani¢, bilicc prwbic nchgrgeds asis well-known in the

e substrate in a bath of the coating,
artofﬁ&ﬁ%fofﬁ%&én?he coating material by a doctor blade, spray

ndaadtienal groups ased indiqaid ehromatagtaphydics breradaptabtertaithe prasentiaieation include
orur s B R SR o BB D Fp il horaen
chronﬁt@@r@ﬁ@' thigshélit Infe@ct‘@tg&fuﬂ bhe'latb oF MRy réUps, yroaBs Haying so called pi-pi
otti ng or shaki %q e Crﬁ %d gpﬁﬁﬁ rate, squeezing
'"tefag'ﬂﬁsri”"ﬁ LIeREPIRG NS NHdrogep BY yleRhlipgradpstaie surface of
t MRek %%@%@%Ed«a@%ﬁer% coul ngf’r\a@%éhgapﬁieﬂ iRy crdsIBRSAY t@the §UbStrate or
substrate surface. The solvent for the coating

they npay & adged oéfépgmlthb%glqtlpraanﬂytlhz%%gr@@hngy\g ki dieattp ta coatlng as well (as
showh ﬁgﬁ‘fgg’a\pw ).t he solvent is
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Swater and it is renoved by a controlled evaporation
such that the coating evaporates relatively uniformy
t hroughout the entire substrate. The use of heat
warmed air (preferably between 20 and 50C, (preferably
bel ow the tenperature at which the crosslinker wll

befrieMeklia caahhDe hREIIINE & AGEr britiaoa Rfid stRamIBdnEgbhe or more
m cr owave drél ng,. vacuum oven dr#ﬁ[}ﬁ% nd the like to

desirghisrpompaneaieaplire & e tBroughdhemediaso S[ipgc@mpgnents are separated

from fﬂ@ Fésf Fhe hq-m'Ei' I;})Fcﬁlysiﬁﬂh@ dés‘i’r@d‘éoﬁ@éﬁéﬁt@ %%r@céﬁﬁﬁ&irfroﬁl%eqﬂw@and the rest
| ymer coati fornmed on the substra

of thejlg@;dmﬂm\ggnnum@ pagesath59ugrbAIteﬁ@tMeUJaq]desmgitcogpqnpnts may pass through and

lmpur‘(r;txggéag gE‘S ug.ﬁ;la{aﬁg'ih%%?e% afhhg n'iﬂ%bn?és}&”g%aemc{/ rQr'géLi}/g a'h%%mbaur%d mate{l&ls and then

the capbusadi raaderiéltisqiitestlsing athange ialinnia strengthit bl CIDB\e:hIcee pendi ng on

e ebfRE oG PRT R BEY AL RER bl e APl A B T o tere

reachplmd@eelmdthlokhdseofmaatlhg(e)lay\d tfblhlee crosslinking wll occur on

orte Su 2 By T e ORGP ERAUE o ool 8 i

charabiengiey. Belsutsstrate & sal-supportivaand srovideb b plsifong of Srudiraicetwork for the
The coated substrate is then rinsed with water and or

coating{Sher i quids that renove the porogen (if any) and

u rw|§ srdfeﬁémeﬁ thie Bifisthdle SQRRL Do ﬁl?m y oY, so Hat thert Isrhﬁrhrﬁﬂ b‘ﬁf $fficient wall
enera édone at tenperatures bet ween about

or 30'151 %‘B'd‘dt“" BiErovide &‘PéVl&EW%} infsgritendirhioh gerosiy andoe. rhﬂﬁ@f e sizes may
vary ﬁ‘oﬁ%}b@@l 0 tbsafbgtgg&)é)}fﬁlér$ns hﬁ%’fﬁrgﬂ* 1d t@?@?m&oﬁolﬁw gfé;e?ib g%rln abput 3010

ts surfa acl al nterior sur vere
about0p miceong angtnioraypreferably fam @ibtﬁ erbierens; deppidingwibendibd fisisl. ande constituent
that |sf %@E %réé@{%%t@?‘gf{&‘?@%’?%@ ﬁl:rf"ei?h\égtt ol t Q%{a{gaeﬁeg&gleln?ﬂm an
unclariffed tlysed sali biotctbs pawsof the\sebseaie khpulti heswmantlymsgge eﬁbugh to allow good
perm?%ﬁ&%“@qgllg’l&y W&eg%tﬁ%ﬁ}%th{ﬂﬂ%ugﬁ 518 gﬂs elit a&vr'm\e/ %tlll allo%or@g}égp |eH%| of capture
ona smgie p‘akbefmlﬂ %lgieam ¢hao gowm the E&m&ﬁpgm&in!atpoﬁé&tzafogm&tﬂ% to about

nc, ands, such as Protei or ot e ,
300 s B o A sl i e o PP g pore size

can beeielller, R RGP0 EhoGtTs0 Biicdne) For Iéboidtor?&@céé%uétﬁmw ngb h@f@ or
nmore caustic stable and the |ike , various chem cal

microfiter platasswhicti @re used with Avarrine sglitian epadifians, smalksr pores are preferred when clean,
I t hyl pyridl ne
MG LN T e AR
c hierceating( hemprives prerise poreusdn b soﬁ@at thay are permeakéatp biemaecules.
Prefeﬁplkl h'egare B g@%gftag%)ﬁﬁr‘b%o%%gnul %I\flthlﬁ th\@ﬁ%sl’k, ﬁ%@e%lﬁmlﬁe&griegf&med
wﬂhmdkheraomg(ssgifmphgtmg(b)aare thick eradgiytd a‘edatethbsm potes apt lesesume diffusional flow

o o oy a6 Py Pt e e Bt P8 b8 End n some
appliogtions peiectistgdiiile captare ctmt/taé)em smlemmmnmlhy dxffﬂlditindun@th Isilidited and

t /
nota i ook PRSP UReBlLer FRPRER PR R ¢ ar got

C OTHB @6Aks) tybirally @&ﬁﬁtut@@tﬂé‘asm oflméddtamudwé o tHRcOARBsubgrbte. Preferably
These groups ed after the coating has been

bey ST BOBLAITA DB O WG 56 HAASISABUBE. { noy oy
gaaﬂﬂﬁé? E\E%u@@n Qﬂagé ﬂw'ﬁ cééﬁh%tré(ﬂ{i’e tﬁé‘%el‘éﬁé Hlérﬁ&ertohﬁe ubstrate pores
in i | (a8

ngfo e coatlng as wel
by an 351gmm;fmm ahgutFlioio alayit 885e @refyably from about 10¥ihie abautivde, owie prefasably from
about?@%%é”nﬁﬁgo%%rﬂtrﬁtameqlﬁéoagagud&?ab a liquid stream
contarning one or nore rabl'e conmponents Capture
init) run through the nedia so that the desired
conmponents are separated fromthe rest of the |iquid.
Typically, it is the desiredyconponents that are
captured fromthe liquid and the rest
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50f the liquid including inpurities passes through.

Alternatively, the desired conponents nmay pass through

and inpurities can be captured by the nedia. The nedia

is washed to renove any unbound materials and then the

captured material is eluted using a change in ionic

St g{h& mea&ing 'fhetc!')‘é?‘lnés' ré@ice the perm%dbflipl@ﬁﬁé SBSkrA by an amount from about

redui red, one g a secon even nore ‘coatl ng
5%tQ@9@tr89%tOHthIQéth¢ mncgqted.su Welder to reach the desired

th f [ .

Ar%h‘n@ﬁﬁﬁho‘a forﬁ&@ﬁﬂtrﬂ'ﬁgt?)s%nﬁﬂﬂ gtts J&ﬁhng#fsg% s ?Trg% Erl‘?ql ﬁ#é’sﬁ% r\{@fti‘ﬁs important

for ergm‘(mg trediow throdgicthg eaated pubsiiate. afcaationakorosity.is i mtis ofysiumetithin the coated

substLat?er tﬁ% sLarvg‘ﬂﬂne tﬂltl\%spﬁtmﬁ%gm?hrg e'ééjeg% tﬁ%l?%?}o u%r A tRe fo[ated gubstrate A
highepirafienal pcbsitytyives 4 h@wesnmem &d\nﬁ:amlt)eto the dodtel shbsirialey For the coated

hat ffi | ]
subsi3s e o2 spal iR toh et ool et auih Bk tariaros.
i nth@gbat“ng(s archehérally o Bosut 1 t6 1001|¢||cf6h§m\thlcﬂﬂé§s PRfePabYifdMAbout 2 to
from bout bout 1000. m crons,

15
aboul D EES 1 HIKIGSSEB BT PRAREADL S A Sio gbeak & By I disigess
abﬂl‘étma%@tek%f FIRALSE the Qﬁtlr@(ﬁ hﬁﬁﬁary”\ﬁlﬂm 'fﬂérr fgE’ bRAGE @J%Monfyr uS&in

m crons, endi ng upon t
Chfo%aéﬂﬁéﬁpht f éfﬁm abayht to |a§0Ué| inpRQmeteEs, Bf@fe@blbmm Mut‘rf@ﬁbqut 100 nanometers,

more gl%'fer |aBout 180 ﬁ'afhoﬁ\ét@rjs' The}t éheﬁﬂd Eeoofﬁéﬁf #I et tcﬂétl%tv Fd¢ fhe passage or
rotei'n froman unclarified ysed
permentipreef thefdesited metatial infodnedn, sueb as piotias erafher bcmn@iepnulgs qrayngetlc molecules
od perneability at high flow rates
such %&yﬁgd%@g%halnﬂﬁ{r g'{(}gh the substrate while still
al Ih epiefegred embodmhntgﬁe cbatmgbover& theaprauesmf th@substaate;iorag;uhstantlally uniform
s such. 1 eat
kB o aEG8F R oo e e ot e coBoh couBE M betagagre see
methadl of renmmg\exuésd scﬁllﬂloﬁ)ﬁrﬂfde,ﬂrfgépd)cedures are opnikteld tedbtaimthis by tn degeral, a

practffie i e ofe,RcaBe g etioa B HETa® Af efpgnEIas6Rig Heioess
that willedphiad @ibacitd edi 28 &%ot |§rtJéH?! ré\Sasé dates o e tibsirédotute. He will then choose a
mcrotiter plates ch are used with a variety of

substealst Wiihipeg sg%anshpproah@uchéh?éthlsévckw Wil et ouer}p redee T wIRQyiea rial and
error%l Sﬁ’}ﬁbnta‘f&{ b{asgd J)Mﬁéatee?cﬂin%'st df%%re@én&m#@% will fea"é%ﬂl@@pr?cti@nera

om about 0. abo coat

routetorthemct@gmlﬂat@n mdwqugme&n@ in nature so t hat they are
pqﬁ @Félrr dén%o@ uﬁ‘s‘féﬁ |§fl2 all éD ﬁﬁée?ér?ﬁ&v)ére& W%?Bﬁg@?@ﬁé,%rahrably

sor I ng DI onbl ecule
ofa uwfdrmthlckmdse pores fornmed wt h| n the coating(s). The

e QB o P b BARAE o B e e P By YoRa Beo a e

* ratio df flew efagiin® tvessalre amﬁi@ﬂ@ ittTye presentirvention tad intieeendfo@regen at relatively

that of .th f
ow pgibin P9 409 e st Te e Bt fopa sl R i ey Prefraby,
it hasfafﬂéléihv@l@Ixrfeé\%brnteb@htyﬂhalfefovﬁla%hgé @ﬂbﬂ%@résﬁroinlaﬂd(ﬂ &6l ha Bchbald Bmi/hr.

ne ative factor in ormance either in capturin

5 The SR istt g he 900 PATAGY (Lo, s means hpreds & st b b pitce
avanla%bé@é 5&% Hlbéct‘i:@@%t lNFtPHEeeﬂuﬁitﬂo‘/v@&ﬂéﬁogéhgg@&ru&ﬂ@ a & areHQJ thdRirface area of

he coate trate from
the umﬂbwg sgbgirate. Fypisally, a09etuse accprding totthel pre\;s@tt wﬁﬁm@'f hasiaeurface area that is

at leagt\?g%gﬁg%fgfdt?ﬁtgﬁ‘?taﬁ{ preferabl¥ 75%) hl@%{ tﬂéeh‘tﬁ&%ﬁacg‘éfég U ffre ?L%‘trate itself more so

aver age
that ittisheapahleos tncradsed pnealm;odgv capacﬂafmthataptur&dnm%malaand]%wﬁor faster mass

a referably from about 10%to about 50%
vans i s on ks : °

from 35about 20% to about 50% from
that of the uncoated substrate.
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By anot her neasure, the coatings reduce the

perneability of the substrate by an anount from about

5% to about 80% of that of the uncoated substrate.

Anot her nethod for determ ning the anmobunt of coatings

used is fractional porosity, which is inportant 5for

e NGdi; 'tﬁ&oérﬁ‘fémﬁér@ﬂﬁ{e%EfepélﬂJBlethl?m&‘%@ml%qs &Hl%?o%s"'s‘éseﬂ the present invention,

Fractlonal porosity is the ratio of volume wthin the
coatings &t teeipclimesen aqy surfeseaincludingdhessurfages ef iregulanieatasiels atoh@m porous

I I ;
matev*?a%bEHt% bgtagéﬁfei%ﬁ gpé)hﬂg ‘hP S%Igt@ﬁ gol ntg Q’”ﬂ‘%ﬁ’; tﬁ% 3ﬁlﬂéﬁf\9@§@g S‘)ﬂhe fremoval of the
solventrbly evaporatiohlapgtheragsesslinkipg. tﬁdtetth@fomwored the abrding iabehievem lhe porogens
f..th o i QF

and (30 SN 2 BF B R S by B BT PR o B g 55 ¢

abﬁmu‘ollﬁ)mﬁgiexa'm'pielllmsﬂaes m@esséncabahegmmn(ammmloh rom about

Ito 100 microns in thickness, preferabl y from about 2

to 10about 20 meerons. hn thic re preferably

f rom about 5t [‘}t {R@(trﬂ’?%oﬁ §°PW”F%’F5§?\%S

The di aneters of pores of the coating(s) may vary

W A bblybletmﬁbnfv@wqabﬂé hdving 8 @ore @mrabemt umeﬁicrbrfs and a porosity of about 65%
chronat o or from about to about 200

R aﬁqoedm i oG afogasist Apodtbs sbhon wasguppared corlaining 15
g dexa@HEI08 M), {Ilﬁﬁcﬁyeﬁ&@rfe% a@@b%l&%ﬂﬁ’&fh@?@é‘&mﬁﬁ@r 20 g pol polyacrylam|de

nanonet ers. Sl ze sultlclen

solutien {18%infveaterkas@ ppm@ab@g ol sqd@rrﬁwérpmdmeném b owatgeJhe eqm -woven fabric
was %Fﬁs@ﬂ ‘o bg\}gcﬁgitﬂﬁ%atlr@%mt@%u% i u e E@Qﬁfgﬁ'ﬂ@éste'y wetted by the
solutiod. i The watdalmlowmtb@l pdmeti lietveeeh twioesheets of polyethlylanefilrp aref sguaeaet gently to

Al By KI5 E SRS BN B ARy B im s o

allowedCto dryjat rosrh tempeyaiuree é’s'hardw; tcoatesl fabric avbssthénplaskd ie bn Nee at85°C for 4 hours to

eﬁecﬁ&%ﬁfg@ﬁgﬁ 81'8 ﬁ%{;riarhg Q%ge? g%gwgﬁ%ﬁ%{ng%gn ﬁq? ISﬁ\@Fa f fithes to remove any

unredele® RIBHAIE Mcladiny tﬁwgtolya@rﬂ@ﬁidd The Bdattld fabkidWas kepteh watdr,
general, a practitioner, once aware of the teachings

of this invention will deternine an appr oxi mat e
coating thickpess 20 that will optimze capacity and
= bo#BPe 8 FlstpvA gntish glsroplies dpiran barinaydt syilg OB (S @oups
He will then choose a substrate with pore size and

ﬁor osity such that this thickness will not overly

Theerpesinked dexiranmeated faksic plqxampleyhwassmmersedin Eé‘?‘litﬁ%i%ﬁnbﬂﬁ'”@ﬁ grams of

sodmﬁ%’?&%&ﬁﬁan@ orfa?eag‘élﬁfaﬁ@ of M sdufdf hpérm%e !eﬂH&é’t&r‘e%f‘thls %lﬁtﬂon was then
eas ractitioner rout e cor

ralse(f 0500 and ﬂ'@rﬂmatrmahaatlym ﬁegctm@wascﬁﬂowed to proceed at this tempegature for 16 hours

RS ST R B BE i ot

removerextess reattimtcdod s, the fabric was Kdpéin svatet Cthe permedbilityroéthp medifiedtfabric was

v B8 SRR TSt B SRRl as,

the pressure applied to it. The present invention has
i nherent flow even at relatively |ow pressure (1 ply
and has Examplabl Profeindindiag ofiSe!fisriciionallzyd ddegfranfcbated farices
such as 300nml/ hr or greater. Preferably, it has a
relatively linear perneability rate over a range of

ARBRFSdIskeFthe SP mndbmtedwemah béatdddab@b Rar exaf ﬁmh\hﬁ unn%ﬂswm 6ml of
structure also has good capacity. Genera

phosphaiemyfier e, panductivity pi2mSiaad Gonkainglq Ixseryina b cak{f@ntraam ¢ 19/ the fabric
was Jﬂﬁ/véd@o inif lcomadthitthe M‘bt@!ﬁ sdlien foF 14 idufs 'aﬂ’ébrﬁ‘&nb&’é@ié%hder agitation.
structure as conpared to the surface area of

underlying substrate. Typically, a structure accor d| ng

to the present invention has a surface area that is at

| east 25% preferably, 50% alqd preferably 75% hi gher

than the surface area of the substrate itself nore so

that it is capable of Increased breakthrough capacity

for the captured materials and allows for faster mass
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35transport (diffusional transport). Using the
room tenperature water-sol uble polyner solutions and
processes of the present invention, coatings of the
pol ymer on any surface, including the surfaces of
irregular materials such as porous materials, can be

After%ﬁﬁﬁé & c&%e@ﬁpunw'f Dbz nlibqn fﬁ@br‘éfeln%ﬂluﬁoﬂ V%Bﬁﬁéswg& %%hé){m%mt of protein

he art icle renoval
bounétpatm)famcmﬁcaim@ted Ib@aed en ﬂag y;qlunmf g 13 digk of fatheic. fThe matennchmdmg

capa&{y faB 3ok Had d?&ﬁé’ﬁ?ﬁ@&soz&rﬁﬁmﬂ%r gens and unused

oss er can renov y extraction with
ali qU| d conposition. The foll ow ng exanple

Exanpl e 1. Doxt r anenBie AR AR b Ton A

pol yol efi n non-woven fabric having a pore size of
absmlgrafh@& ag*amﬁecmmawbeaqlp@tmd from eu@m@hmndh) Rr8addenvasto grams of

watef B B U SRS S A0GIALR e EReTaAds opihep LaD R asarons segion was

forméd5 Tng mﬂiéltfr{e@ﬂbmﬁr@(%@luﬁbﬂ Yaddibled b r&nﬂ@h}%@&th\ﬁ' #Wﬁcfﬂio}hﬁtﬁé solutlon became
yci dZQ ether as a crosslin acry

20
a gelgbawrwtno(ﬂﬁ OpRgChaackasllics 5t aﬂrsTOafhl%?'dé@F?ms of @cgﬁqrﬂegve@.aaéﬁd and the
mlxtdﬁ’ﬁés%étgd%g%ﬂ% 2o Anik ag{f’aﬁu‘ifunt|l-l_ﬁéeger‘é?1@ HAQYI BN sbiAdartd fBrnY‘@%mogeneous

exposed to the above xtran coating solution such
solutiphathistsaletion e ih@n oaeted bodeqm temparsturading sebitions fep Bowdnglcharaaiistics were

retalrﬂi Gt tHY?ken{p@\‘Qﬁjfec ,’ I'i@@?l lﬂ@&bo@ﬁ @&lﬁlgn h&d é?ffﬁ@t@d fo‘fﬂ-} g?gﬁ@@@ﬁH or other

pol yet ene f squeezed gent
baseeksm@sle sro$smk1ng igorfipoynd, smb aswbﬁh@cr@mlsmh@cofrabnly gsed infie industry to

ous BRI SRR AR 550 3ol s o

Iimltlrigaéxampiesvmedus eolutioh sahebid crassliakersinoduding epiGiiahfdrin orotied multifunctional

opor) PP AP PO A" &Ry AR Etrer, verus

brom?l%ﬁ@Mﬁne% By othid h@mh@dwanmlwsi féthﬁldehyﬂé? bmﬁram@hya@ @nd other mu Itifunctional
acryl am de. The coated

awe@%ﬁnﬁ'ﬁ@ hﬁdm’W@fWQq‘”&f_ﬂqgIdi”?gw'p'émor%'ﬁ”a@? 8@@ hV'PJEréﬂ dMW'P%ﬁthY'e”e urea,
dllsoﬁg@tésrégpdvlsb@a%ésf OB eB¥dlinkbr i added B4Bsut @%I&i@erﬁrﬁﬁb‘ﬁ Stol thi& &flition, 39.9

xtran coat'ed fabric of exanple 1 was inmersed in a
grams ef gathapel aabhi aiipms eidlueragd FaRe flugrosyiagiantt3M Company) were added while mixing

to for ﬁ@?ﬁ@%&’r@é&%ﬁfd!o@?ﬂ% @al%lu n?%ﬁ'f‘agfr%ﬁ v\%Ma‘fﬁgﬂH%{Fﬂ BﬁéfEF °X' de,

erature o IS SO |se
50/ peyntefin ma-Wovercalirio having 2apiesiae ofeot | @rmigrers and & mmlty of@bout 65%

RSl ISR 81500 AR B I o b o e
follovwilrtgtprocedwmsk goating sclutioh prieparetas rbave isased. The mmswoven fateiowaeexposed to
e a4 GG RSB HELE T 0)° (e PRECD AP U sebiBl. {rdettabric wes

then Edéﬁaétw&éhdwd shelbte ofbolgéihwerﬁgﬂmaﬁd mlanemgam;sto cHmona @@@s @bl@tlon from the
n conducti vit

surfag At o A e D N SR S e oA B hibern

tempEr@QFe' %he 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,

-12 -



A 13 mm di sk of the SP functionalized dextran coated

fabric fromexanple 2 was imersed in 6nl of phosphate

buffer at pH 7, conductivity of 2nS and contai ni ng

| ysozynme in a concentration of 1g/L, the fabric was

allowed to remain in contagt wth the protein solution

for 16 hours at roomtenpe &M% e under agitation.
Tf@flﬁ\%ﬁtjoﬁﬁlam%‘d the concentration of Iysozynme in the

rotern sol ut| on was neasured and the anount of
prote| n bound to the fabric was cal cul ated based on

h I f the 13mm f f Th t
Bt g R bR (R SR SaT PG e of
(%Sﬁéx)fdﬁd dFk of ﬁ‘@tre' réom él%bé‘éﬁk%é’rer sElme ‘é&l%ﬁ@?%teﬁgﬁ@%ent for the
Si x grans of agarose powd ty
mmemmﬂatﬂrﬁmessc@wbde pallygiter, ©hg onvesre cra@aﬂ@mgtagemt@ S@edmb‘roof the group
t ed at a

BTl MR 8o BoiStuhdd, RfltbioSey BERL PR flined sptirunctonal

M\@riaesf aluiRectiond aRiehyaks, ibl2-Hyd@ey éthydedifdge, IMiettyld@RlomAsiane,
cooled to roomt enperature, at which point the

digetiypbreasimelfvdol sthiglene ass ,dﬂﬁ@cye@atﬁ; oalyippcyapatrg and mixtures thereof for
t ams of zinc
EI or | %@E%@@é} aéégté%lﬁ‘t%aolgrﬁeé, E%m Bsr’ Setgo\%éégé 'heat ed again

bo &fdihg \Mel rbam giptraturegaterrsbiuble pbigmeresovantcint bee srahdre crosslinking
di ssal v to forma honogeneous solution. This
BN e{}\%%a PR cool ed to room tenperature, the

ol f I [
CE AT AT Y ISR SIS A A 2 con
ad]parsatumjwatersplubl&(()el;trnewsommnl\lad-l or other base. A

t apl e Cro ch
B PSR i  EERR e ners 3alRoriPMo end S supgpate
H)Hte%bcﬁétﬁ] GRLRENIDE tfﬁ'@»&‘o&m Itlalnﬁ)el’hmé |2 soﬁl:bl@%@l?merss‘émhorﬁﬁw the
arose, these chem stries being as non imtin
irie below th ¢ L@m@gattg@amwhlcdaﬁhes@oasgnl@ngzﬁg@@@auw éﬁogslmkmg of the

b8 el B ERRL o erle Tl R on e

subbedte;or et hyl ene gl ycol diglycidyl ether, vari ous
ronyl chem stries or other nulti funct| onal hal i d
B orfiealingeths RRIOUS INUPRIP SAMtpe AR WalRHSCBLISSP!YRIAT S0RENgrRE 8 .tqmpsrature of
0 |
z(?qrrg@%:é% usi ltlzér@ooslsg?rﬁ{ rﬁf‘é@e@lt%@ s)ﬁ}rlw otfw%’\'p@gr solyble mé)owmler Goating on the
sibbyratem«-sulhn@a a p@rous orcysalmecepmlwrer pmﬁtqdlssbsim@nmdes The
cr ossl i i S t o about 0/ C ntration.
i1 kS o 88TGed b BrreoteT SoERn G Bl B fesgialage or more
&Bss’ﬁﬁ%ra@%tﬁ%rﬂ %efckdéé’lfn@éiw’oﬁy@f@? @Jé?ed(s%dtlﬁ@”panw wer e

l e m Xi ng t form'the final agar ose sol uti on.
Tfnﬂ rgethcvdrrérzla@m iufthaﬁﬁomerwg RsEPIbetgrrl (Cagndr(doatcausing the partial

%r§%rﬁ{§%§>lf' glg Foated szoéut@? 9}2{)%\%8&1%0@Erpmﬁsleeﬂo%ac%élﬁm% ﬂ{eatlng the
sdlutioh ot tifh6 Und tyenemfeddre 3uffitienttdaetiatieddss i trh\dﬂtwmmnﬁrature water

NA of Lowell, Massachusetts) can be coated according
sQubleolymsr §qywpﬁ gndpqxllgwlggi the &oating {ysMaiR @t 198N [gMRsFpture for a time and at a
B i B H R SR 1 RBn ANl R0 ¥y soluion.
ﬂw}netbodMSIam’ohmrtMrebrypmgtsted (rb)sulhjélmgstbé utatesteubItate toadditional
fabri.c s then placed between two sheets of

EJB?%?@P%\J& Bhe film and squeezed gently to renpve excess

B rHEthQIbf ERRM hhl@er%&ﬁﬁr@ﬁ@ sféf) @ﬁ’bj&ﬁ#ﬁ’d the coa*tébesuf)ﬁﬁ[e t6 addmonal
was then renoved fromthe ms heets and

pipgessing $t©pﬁmf5lafapeatmcmmeﬂoﬂme ofimgre coerastaes. f abr | c vvas

then placed In an oven at 85C for 4 hours to crosslink
the agarose. The coated fabric was then rinsed in

wat er several tinmes to renove any unreacted material s.

The coated 30fabric was kepti3i-n wat er.



Cains The invention clainmed is: 1. A nethod of formng
a porous crosslinked polyner coated substrate
conprising the steps of: a) providing one or nore
roomtenperature water soluble polynmer materials, a

' SoL ble
36 Yo S DRndiBR B FRES Rirtiere 4B B3 Rt iongn stpr . the one
bhﬁ%rg Egﬂg@er@%gvﬁdr; %l%%&éjtffégn gl;ﬁlbrbu;f éd)ﬂ%tln@ Bqtolwnﬁ%yrmndone polyvinyl

AT B Sneghoss Pl RhbniaonaRdaiden andsyures tereof

gb%é%thgcr &rc@ﬁ%l%%?lh@fé &%rﬂ %é' ﬁ% &g\ig}ﬁ &g@w Wit sglui)le p&ymer is

dele@&’ddmﬂtaé e%up mblyﬂng@cwameaqmds SoluXibhe; ersl th@@meémperature
for the roomtenperature water sol uble oI yner,

aieb bl SYMEES S5lecias) oLl HigUR PSS HEX GREidesar ad agaroses
Wletlod 2Pl ﬁ)ﬂﬂé(fa Bﬁ&%ﬁl&u{ra&ph %‘é@&?beﬂt}%m‘ﬁ@@ro%m%ﬁ g?lymer coating on a

crosslin agen er as m xt
scbromsrsuhﬁratémmmmtgjhestép:srof:per| od of tinme sufficient to

e A A RO A 0T R SRR PR BPHENERT e tppm temperature water
3R pdlEnek, BRe BORGR: ERSIRKIRL Alehts Y@ih%rroo?@!e%érﬁtu@hé{éﬁbluble polymer,

sol ution onto the porous substrate; e) evaporating
antoneer memtpOfogermforH@e oo tenperaiee wster solutetpslymen| ubl e

P if P o e BB ST r sl el emegature water

661 @sSpdlyter, RGoREt Fd Eneedny RTperFRFENAE sBIubIE pbIPHER GhelP kS
dry roomtenperature water sol uble polyner coating on

£ragsliRkingsaoenis i1 the repshiemagalureevairs selule Belymar casehone or more porogens for
{h@%ﬂ{@wér&uw;ﬂ% SHbiE Bl ) g, coating at a

enper at ur e of cau |ng he cross |inking

e)g endviding aqmctﬁjsbmmkatehe wat er sol ubl e pol yner coati ng
E)(r;the substrat resu 1glng in a porous cros | i nke

I%eiop theioua sdisha Wi e rdm{CgperRiRaIARS SO e@%mﬁ@olut!on s0asto
ERSbtaieRfla RAIIER b ROBYEE bkl at e o remve any

resi one or nore crosslinking agents fromthe
e)r c&vanqra’uh@tihe isalvgntriom tfmadxmdtemperatutamﬂer -sRluilh @olpreertvoatingfat a

PR S M TP B e SR8 e Bt Brorm o

Wbdétdr)ﬁﬂ@orlﬂ)t’en@pe%r@ Q/Qteﬁﬁilt%@@q’nfef IRk tBE QiBee of the porous

consi sting of heating the solution for a tinme and at a
sWbRE®.at ure sufficient to partlally crosslink the room

A B bR OBy R B el PRA N B BP0

aodslimkingaby eating metoeatp@ﬁmswt@towémpemter@tand for p@érﬁdda)lf i|rye sufficient to
crosslink the roomtenperature wat er sol upl e
G e 6195518 ! TcRorya oo ieeretLreLvatHaP Ul ﬁﬁvm@. cagtmg by the

SleR moky) cr@ééﬁﬁk%gtagé}%, %%gltl@gﬁhg)groﬁfé’rﬁfsrlﬁk&i 60 ur tﬁJaFeH ¥krate: and

processi ng ste alm1

)o mpsmgshha gorsussquossHifikeslpblymet aoatgd shlestrete &t reshowdny resalua ohe or more
gﬂg r%heps%p gv%goﬁgﬁﬁi%rg rggen[s)‘cfrom thes’pl)Jorrou%%?osgl Mk%é: p(ﬂ}/?rrrl]etr cggted porous
substrate.
The process of Claim 7 wherein the solution further comprises one or more surfactant wetting
agents.
The process of Claim 7 further comprising a step between (d) and (e) of partially crosslinking the
solution after coating it on to the substrate 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
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10.

11.

12.

13.

14.

15.

16.

17.

5. The nethod of claim 1 wherein one or nore porogens
are added to the solution in step (b), the one or nore
por ogens being selected fromthe group consisting of
pol yvi nyl pyrrolldone, pol yvi nyl al cohol s,

BOLueL v ene Bl Yol e, BOLYACHUI AT IeS eI Sthory

fehftule fohefifd athdm teEnfekRné stﬁbrent b ?am@rymots@ﬁm\wdm ®mperature
wat er sol ubl e polynmer is selected fromthe group

wetassolblernglyeer seitier. and aqueous sol utions, and the

?‘ ﬁeoéﬂo{e%ggfgci quvg%rl\é@tﬂget qn%é @g )?t% ﬁéﬁé {eﬂécfe% z@n?ﬁe nﬁgup consisting of

BEMIgEGEolidéne, Polprtyhgicbholk, ;fo@/émylér@ dycolbrmlyadragmided) sebsituted

adsor bent porous crosslinked polynmer coating on a

pelyastyamides and BixBIresdhasRafs ng the steps of: a)
TP SR8y S AT BB, LA o
panlsigtirgrof mlﬂhnﬂnnaﬁep@y commjhdm kiultifynaigeat b miylcmompbwends, aauttifunctional

J era e ter soI ol r, and on [ re
b it Gionatiaden SgaosmBRal AR wsuRie ARESy Bl B Sare,
B|ﬁ1|ei>h%Furea (Pr}]etﬁy%lrél ylgn@uréé’%f@otafdﬂﬁlﬁé %I?l%&y&?aﬁ&rané ﬁﬁ)éﬂ!?ésethereof
yirer sol ution of the room eraturé water solub

ﬁhﬂ gm@rss offClaim| Nenther samprisingthe sle n?@niplgg afunctionalechemistry to the porous
e crosslinking agents for

frﬁ%#%gﬁsly@%‘pcg?tgpﬁﬂgt%? l;sol ubl e pol yner, and one or

R StodRQs SIS 7if@thet StnpriSIRITRtESINP Yhidh Uécﬁrsvéﬁblesteps(g , Bilyng a
gmlyner by stirring; c) providing a porous substrate,

ctwgaltcheﬁ@sttyﬁ@gtt@@p@ugcr@%@qeﬁ g@l@n%cpq:{mg weereig &g functional chemlstry is
e%rf%hH a%rpﬁ; ﬁns@tﬁw %Pésh%r ol Iégﬁg@ﬁfh@fegglg%@g as to

$h£b;$b(fea§ e,Claim)7 vﬁmmﬁmth@pcbrm@ slubsira&oi; setgttedffomrthd dgreupr casisting of
t enperature water-sol ubl e $/rrer coat i

ng at a _
P/RYAIFOAES PR HR{CBVADHES St”??& dhess §PeTy mdﬁgorygémoroeaa@a@'ths and
?&Q&%énﬁ'ﬁ?éﬁég of the polyner to forma porous dry room
enperature water-sol ubl e polymer coating on the
$ha frawss offClaime vereouibe saiest is avappratetl oy sitbvpeamenhe attéreperature

g%rou drﬁ {)o?j m t enper ature water-sol ubl e pol ynmer
¥Fate to crosslinki ng by heating the coated

ShEDSTbdeas 6f GlAMmT RSNt |§€\9bp5|@fed By Bie o RneRf attal téBperature above
sufficient to cause the crosslinking of the porous dry
mmﬁem@ﬂﬂ@@rﬁature wat er sol ubl e pol ynmer coating by the

cr o h%r orﬁ{(ﬁﬁr&p‘: %ﬁ@rh%@d? cdp\g:tozgg b%nttd;ogﬁjglcrtokﬁgked&f@m&oc{ogﬁ‘@ ona

pctreusmgbgmsa c@mpﬁﬁngthmkteptqﬁol ymer coated substrate to
renmove any residual one or npre crosFéI i nkers and

%é’r%’fd'%@rréo% BMpg e valghsoluRie PBUF‘%‘%? cleddam ItherﬂE‘é{ﬂ’ 00”3'3“”9

@?&rﬁr’ﬁ%@llu%@@g S84 L oS a%HIQ@ﬁt fcff‘#h% roﬁn fgﬁger@(u%ﬁﬁa?é sBilible 8olymer
alm 7 wherein e sol ution onpri ses one or

mieo@démrrftb@gram coneitting Hwatgreant] ScquEbes Jplubasseesr mGteairassiinking

f
A o R s Tier e Wl PR B AL o ok il mbfiacfiggns fr te room
@ﬁ]pg,gtupmatéﬂ&@b[@@u?mgy a nethod selected fromthe
oup consistin heating the solution for a tine
g)ndoraungaa ro@mﬁ@rpstweswgtawsoi leeatymeiosopidien ¢f el rgore fegwstaiurk water
gag)leg;?qw\ar r{t%rlﬂ{eerog}@ %{ge%mréj\%tgr S{B%k\égﬁn&mgr%%tdr%re

e codating t atu

trogsliskirg e@@nt@t’dﬁﬂ%trocﬁn feewpaiual wate sslublé balyredrt arid@ne or more porogens for
artially crosslink the roomtenperature water soluble
E@Ir‘iﬂ%tﬁmﬁ%?@fei wter salgble PR O WY of clai m 7 wherein

t e group
LSRR o SuRgBEAEI | pro e ed Kl
al cohol's, polyethyl ene gl ycol s, polyacryl am des,
substituted pol yacryl am des énd m xt ures ther eof



18.

19.

11. The process of Claim7 wherein the one or nore
crosslinking agents is selected fromthe group
consi sting of nultifunctional epoxy conpounds,
nultifunctlonal bronyl conpounds, nultifunctiona

g)[al i y]g J]efrgélppysg rs]ﬁ%% ﬁ&? {gp ?L{Qﬂﬁt? S%gtprgﬁvi@?eg gdlmed;go?y)r(r}/er solution so as to
%%Iblgtéh@nwél%rfa&g BRh&Yd&ls sBbdigleene urea,

di i socyanat es, polyi socyanates and i xtures thereof.
&P .caldie the womdempusfatas weter solublerpolymer sobwtipr toparigllytorassiisk ep the

a functional chemstry to the porous
quggsps{t)lk%qg%d pol ymer coating prior to step (g). 13. The
pr Cé@@&)‘ﬁahﬁ? th&lsailént Forh Ufetpbﬂlélly%mrnk&j 08 @ erdthis watd s6itble polymer
occurs after step (g), applyi nlﬁg}% functional chem stry

sution at qat@mmrgtw@rb@@whtmé@ Giess JiRNg age caYsgs cRestieing of ke polymer to
ggﬁéltpért%pﬁ(ljry g?ﬁﬁk %Fr%g%flg et rc?o% f%g@&gtu \ﬁelg%rtsgﬁ%l@ P&grg%r gge_mng on the

ﬂ#ﬁacé’dﬁfehaqromessbsoéted ai m 7 wher ei n the por ous
substrate is selected fromthe grou

copsi stin

%\ﬁéweqt'a%thpagrouwp%@ﬂéﬁr%{'amda om felppralire Rty %ngs@%mercoatmg
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ween 2 0C.. 16. The proces . J,aim7 erein :
5B Puaste el P E gPuRS SaBlian s A 85sthdto remai
Eﬁﬁ&?ﬁfeﬁiptéﬁa@r@f@@é’ﬁné SR8t h &Rl s ficiehtto cRslk hedodls dry room

form ng a chromat ographi c or adsorbent porous

temperatureniater splably relymersasting ghersinhesreoties diamsierobpases in the porous

eaﬂg%laggﬁeﬁg)g\t R@g@ ﬁ%rgpﬁ[)elrseang éﬁles@go\rﬁ' g é)?&nl?ed @8&%%09% has a

ticeteds teM3itet00maicrdext ran, cel |l ul oses, and agar oses, a

sol vent for the roomtenperature water sol uble pol

Ble|riasinghe peraws ¢ess/inked plyness feated SURgrast o FRpve agygsidud one or more
r

PR 8RO Bl PR R BB AS,RRY e poru

substrade. mor e porogens for the roomtenperature water

5 it BT vemPhcieDiPlor aody PR ARy oai el e he porous

SPsthl B bP@'rﬁé’ﬂ%ﬂ se@ct&pﬂrdhemb gfoBb cdiiBtiMgRR ﬁéénﬁ@ms E&itidh Sor a time and
wat er so | e pol yne one or nore crosslinking agents

atcartemb@atur@@nﬁﬂ@l@ﬁmmtauy efosstitkehe romdgmpergieae yater solupiedbolymer

g%ﬁ'ﬁﬁ?’éd‘% p&r&%%%amigo r%ngh aFroorﬁ?e e&?[ﬁ% oﬁéﬂ@g SP(Q?% éemperature

gwﬁz:&hrtatp@rt@@\crdsglnmh@@dsm Bmperatafe WadlertsoluB0 olpn@rsolnsan.
wetting the porous substrate with the room

A@wﬁ@ﬁ at feméngfaa@%@uswsatak@ Robmeneqates sURRtTaS SORBrisiy thesteps of:

I
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R i Foakbden s cousRimBEpcbts BRmifBinoali i unctona
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cross |'inking agent causes crosslinkin pol ymer
dimethyipiea, divetbyie etiylgneprea, |daﬂor:xanet|ewglynsmyér¢at%@®mmxtures thereof for

R BN Rt 300 Bt e B Bl ng 1 ne

Poraatifg Be Yoopateparblude vt $61LibI@ seghndroive i teit efieddr uiofe crosslinking
wat er - sol ubl e pol ynmer coating on the substrate to

aappisttegetebdy IMkfdl et e crosslinki ng by a net hod
t
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crosslink the porous dry room tenperature water

sol ubl e pol yner coating and 1al-l owi ng the porous dry

coating to remain at roomtenperature for a tinme and

at a tenperature sufficient to crosslink the porous

dry roomtenper ature vvater sol ubI e poI ymer coatl ng

o o s - e o o o S



20.

21.

22.

19. A nmethod of form ng a porous corsslinked pol yner
coated substrate conprising the steps of: a)
provi di ng one or nore roomtenperature water sol uble
pol ymer materials, a solvent for the roomtenperature
or nore crosslinking agents

‘é%rlﬁpgf:attuz%bv o S%IUB%ngRéPSO%g@h& sting of multifunctional
dpoapplymg ﬂmmmnmdtemperaluta Wwatercblude amlyrhnmdyﬁoncootmnlmpm;s substrate;
nul tifu ctlona [ tif nctlona ehydes,.
BT B0 i 2 Sl e e e AT SO P EH1 SRk on the
diERAB YEIOW tHeGétnp e‘?éttﬁT@tanNHléP\l th@ér@éé'hﬁlﬂﬁg deRBauses cross||nk|rf)g of the
di i socyanat es, po yl socyanat es and "mxt ures
paymermeatarials o flommp porataineronattempesaiiire bier gotublermelymeagtdtieg on the
\%qug%s substrate; b) adding the roomtenperature

SEP€sol ubl e pol yner, solvent and one or nore
§r aelignkd RoR U Tosm tepetahiRs water 8luble¥biyner coathl at a temperature of

stirring the m xture for period of time sufficient
dP°de 89°Csaeging thesossdindesasatido erpsslinlohervater sbie polymer coatlng on the

SRR T e M Bl E e R E AP SNBR: ool yrer

gp! rinking the PoIl00s Erbsslifked polgmerebstbd ubstrate 1© yerswapay @bidindg one or more
the solvent fromthe roomtenperature water sol uble
B@P%VW@?Q gBNE P MhegFpsslinkedshatydrer eqatedisubsliate; #nd
B o e B S S el Eent of one o
cose ohemmme@n'per ature water sol ubl e pol yrrer coati ng on
S . 1) heatin orou dry .room. .
T BropRPGHTt FBina fuhes ST 85 3 16 AENe LBk AT Caliing he partal
ERSENRIGITY o1 R c@&tm@@olﬁtﬁbn%?@n%é@ 'sélgctéd"fﬁ)n%é’ﬁl%uﬂ) bd’h'éisﬂ@ of heating the
ent to crosslink the water soluble mer coating
@3ut10h &r glits ncate tempasatlieisuiicient tcepqﬁtaﬂm@sgrmdmsroom m(mrature water

RT3 fEn SHEACH A P soRlpld PRER% BOF SRR G 2 e ano e

feerpritiad suffitRNOb paRRAIG cRESIARR It Wﬂ@nﬂt@mp@‘@tﬂieslva‘tdr@ﬂublél Bolymer solution.
crosslinked pol yner coated substrate; and

shaypelbed Qf@latnhe‘ﬂ wf@éelre@nesqn B9t W@eﬂ%araa@neﬁut%maﬁoluuon in step (b) the

BHE S o ol S g B S BirBSS o
eloohorlsi mlye@ymnesglmlsbmlme@iam(deas sabmitu(e@)pokyécrydarmdemdtrﬁneures thereof.

arti ross] j nkin ating sol uti

B BET S hie re T e ceontp SO Rlyeorbe Safngoymer s
Eéﬁ&teﬁi‘?lloﬁﬂht thé’{ﬂ'oup%onﬁ_sﬂnp %Pwﬁ&%n@%q@boh@ﬁﬁﬁ bR, Hithe room temperature
sufficient partially crosslink the roomtenperature
wateesolubtel palymer ipeqalgqurogoth@groa)mccmalatir@d}eﬁmnnc@llmlms and agaroses.
coating to remain at roomtenperature for a tinme and
at a tenperature sufficient to partially crosslink the
room tenperature water sol uble polyner solution. 21.
The nmet hod of claim 19 wherein one or nore porogens
are added to the solution in step (b), the one or nore
por ogens being selected fromthe group consisting of
pol yvi nyl pyrrolidone, polyvinyl alcohols,
pol yet hyl ene gl ycol s, pol yacryl am des, substituted
pol yacryl am des and m xtures thereof. 22. The net hod
of claim 19 wherein the solvent for the room
tenperature water soluble polyner is selected fromthe
group consi sting of water and aqueous sol utions, and
the roomtenperature water sol uble polyner is selected
fromthe group consisting dextran, cellul oses, and
agar oses.
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