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POROUS ADSORPTI VE OR CHROVATOGRAPHI C MEDI A Backgr ound
of the Invention 5 Chromatography is a general
separation technique that uses the distribution of the
nol ecul es of interest between a stationary phase and a
nobi | e phase for nol ecular separation. The stationary
phase refers to a porous nedia and i nbi bed i mmobile
sol vent . PORAIUSTABSOIRAT IVAE i CAREMATOGRAPS!IC MERIANGS
and tubing are the nost common 10 configuration, with
the nedi a packed into the tube or colum. The nobile
phase is punped t hBackghoundef tred lnmentiomhe sanple is
i ntroduced at one end of the columm, and the various
conponents interact with the stationary phase and are
ads Ghbmaatbgraphy isra démeral sephratiar tethrdger that tdes tieetistributidn of the
ifferent velocities., The separated copponents are
el Bhers CRBVeT S el P a0 PLdre T lr
sepatatinonb @tle statipodare phaseareéers & & aseds iedianaral isbimdaenobtle polvent.
unpl ng_an, el uant. _saql vent through the col um.
ool aaRReE MteRs QLR et s B BER L HaeRods,
comgfguration ot g magatiey padked et teatope or chlomnaTegmabileyphase is
hydr gphobi.c i nteraction chronmatograph reyerse ase
pugﬁ?%ﬁﬁ?%tﬁﬁﬁglum& ﬁ% is?rpplgﬁsr féﬁg?%c&?aaéﬁi)e eng oF t%e cgnJmn, and the
variousLoogpdsentp irntemactokitrotha tstagivaglgyphaseand are aafsbibedtty or in the
chr omat ogr aph ion atfinity chronptography and ot her
el T PR b iub A Al tedli St St BliPoRiiEare
collesterit @ defecteuieataind Stheherahetttios celpinh CAdsorsatsampidneats are released
. separations use bead-base monpl ith or nenbrape dia,.
in § SESACG e b o e BRERC el ERL e RE EER BhBalSS onic
mettrenxis rrad | wiidessndrigestiolsr, metbodd, igehdhramatography does)change
s.via differi sical forms

li,sh i ! h
St B By SR e oh Aniestadseith ReWrSr Bhaet L or ont
O e b o c Pockphylactin
rtne relatl on | )
aft iy ghEalnagsay] Bn B Ehofiadd et R bR e Bamn
ch maatng;aprmmetrtohe. Carere tdtate of tHevartd .cﬁ toovatoddaptiic basdsbrptive
soffifidhslREferdBESE MbplinRl nkiihid REoBlip HRSMAER the desired
separaiiom dhegdeothtdecte treaibgiesd(beads, ardnylithe ane ach@ntanesi accomplish
di ffusion,

sefcbidtRi e d % prEORYEEHY S il k| B RL BRSEHL &8 86 cal

RO R ARG R SIsRHEMY 30 thefRIS P SPRER NP R TIRr dodgRly
diffséegﬂn e’y rﬁfmajor diff_elm_nae baiweee qluésg_ath eetmédiaiy t{m relatooisbiptbetween

er i Li_brium adsor bi.! capaci i S.Nn

ne BRI el (P P S el Pee o AR oL Vg burs) ana
thecapaectiveg flaiddlotisne fl ow properties of the materials are

not .n i Ly upl ed aor interdependent. wever .

pec SUELBRRR heda PR e B VS GERER T peBEHBEe whie mos
of thefadasibig, sutfhees @yimamattolthe deadjandgaconly be (ezmpad viaydiffusion. The

a fl.ow through de _at Lven flow rate) ks _coupled .
cofsep LN BopBRiEs bl ey Bl L8t aPisie, Siplig edE reauire
highkopvepsuwp &7 ttairs eqdivalérg fladsioalwehimn. Ropieear, the aquilibliem adsorbing

area. of .chromat qaraphl ¢ separati ons,. pal ysaccharid
caBish] it SRR 3 M ast R TRl B S G RESADY Rl dpesow
prdpgritesef trel hatepiaaes sapeceadsarniy dcobplepol interdepehdenio hoaeaver,
beg%%gor?ic?sé gﬁthétgle@g%ﬂ%h %cﬁc&ggend tR?ou%R rc‘i%fu%%%%ﬁ%%y%gr%l%ebinding capacity
(capacity in a flow-through mode at a given flow rate) is coupled to the bead size and
therefore to the convective flow properties of the adsorbent.

Typically in the area of chromatographic separations, polysaccharide polymers,

such as agarose, are used to make gel media by thermally phase separating the polymer
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poi nt and a gel point. To process agarose for exanple,
the polyner nust be heated above its nelting

tenperature, which is about 92C, and dissolved in the
presence of water. At or above that tenperature, the

oS e E S o 5 BB LB o8 s @ meting
poineared 331gelamrtiqussprioloe:*.@a@n‘osms‘onL orgnEs, thépolyinenpestdeieated
oo B B Ao, B O diee o
wage patr atabsveathat eepenstsreatheymhyogeimdifsandttiak awitempolymer is then
sol R EY SHeta 0 P ot e SRV D iRl 2T Pyiet &g as the
tenpeerature islaeove theqgslyimersfget bants ahichiioabdut dd1@ Atlaihg below the gel
hi gh the h |, beqi t 1Q, f
ool oAU Fpsb Aepp e et ehapa e thedfifBs.co wpagever
shasettie isoluton wemjusybefpreygelimgdhdditiriatly hesathe dgsobetppoactes its gel
poiflie AP of RedplueT borduttier 28 Hioet & s hy8rod begins o
formeget able oil, to form beads. The two-phased materi al
beads,..of in,the immscible fluid).is th

Coon Enalts o FRGsalerapde bes, Sl 18 Usfd n b orapny
meldize thesctheats) sulwtionlii$ kertiabowed ityge @obtiandit (s stianedtifte anramiscible,
v RS Bl s e B9 98 B matoa
(bezdie ot bgarksenig,the memiseidizi fluid) s thbn casled asd trentasde are recovered.
g BER b BLE) T EB511 3 o Re g or s
extlusien aromatdgraphlyi Pregerably cheys siei fokhergregedsedyecrosslinkies, the
oo IS5 K SRS, SR B B PR Spsveo
nepative charge dhyalrogHobityg br thieiliké oacdrhbinatione of aiosslimgingread

hmalt ﬁlri @I rt]o he ceallrpt ugerd iasacpq%ss_ed. The beads are then

ChAASHED ‘¢ 8 r}a@ﬁ%\% uBoln RN ER nant s and then the

capThe edadeadrether Ioiad;ecbihtniaemrom!amgraqrr@ cblaua!]lsfoanidg a bed of media
il G o BRR i SRR REbe Frbtyfed o Daelt D Prassre
thedhi wdshed ltd rearodielumboundoeshtdraiskints @ne thepettis captuteel reatedal is eluted

properly packed so as to avoid

that . the co]u i
fro@ﬂﬁ%ﬁ%? Snﬂq, %@gﬁ%@ and bl ockages within the col um.
Pac Bengralgfroblemis .exiss witls thid typa of mediad€ne dackingeidie beadsritto a
as i.t _is.a.science. The f lim h ept h
coffinif g Ry HdETous B8k {35 Rhedt 8RR syl bbb AR Propery
pagheesoLESeo Fgaﬂ chawielibg, bygess:a:@bloébages witpineise colemmalyacking of
c e . S or [ i e expensjve pressure
colf 81 e B AERA Ry A SLE [ FXEERRL © phne 1 ond
t odj'be:lpfj e"gtseaderli?its mgnt@bﬂhbem ' in(ﬁmormsesxgblmatibrs because of
i ndi ca steep increase in ressure dr CI 0SS
the plgssiiie gt MUEhT QELRTY TeGE s F RIS G s BRad
reophirg ;expmsﬂwqore?ure::mqﬂnie? sépgrcétgoﬂ’orltthe cdﬂ_edsSeftmtlbleads tend to
subsequent, reduct i on void volupe in.a s ._zone._ .
coR R3S AR G Gombsiiolt fiietel oF arelien o @aSe
prdsberefdrm\n:aa:’rgsé i[r;?udedfat bufﬁci_gnhltlyt tigh fied ra:t;mhéﬁgh Eﬁéssm}irle drop is due to
C [ n. rce ingreas 1, hi I W,
comgitR50n BLRbertE dnd, SikEE AUty pETCR ehyelq YIbds i s(hEl rone near
thebaaduirhre bgtiet.. THONRInNofldtye dnaefdscet af thaifioveing Gddid gebudhethd bed causes
o ¥§et g.m g g,l over rgt ethi n rger tt ens Ir%ﬁla%% lee )
BPEsSh el ef Liaash Wi obust I e, cReiing jn Hidhe i
resistance and with bed height. One often needs to run a soft gel bead system at a slower

rate in order to ensure that the pressure drop is within acceptable bounds.
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As the beads are porous and the selected nolecule to
be captured nust diffuse into the pores of the nedia
to be captured, the speed and capacity of the system
are diffusionally limted. There are two di ffu5| onal
limtations, one surro in
86 2 B35 FOPaRHR 7 R SkciatbpaRate 1B Bamied i Blruse
intortiegannd £oftthe hieeiasta rbiea:aptu&cbfthd meb@d capabna of ¢egydtem are
dlﬁ']tljﬁlgngl[}ilémtedf S%I%Pegtlm?r zcgr%?@%lt%bg o] B grggﬁwg%ﬁ]eﬂae% where
a filrhef hegdiasmay foc@. anddchibit coadrgnt df fres deammelcmy to tife surface
h dia_is related,t ead si.ze Lch.c var .
or fRpePy e heh T BlefiomiundGRdl BhBnia PhR SEletihdumye size
nuaber dimﬂdsgtWIof thel mxr@aeforrpen‘ |sthé beal Swfdcav&dmmcghﬂy, the permeability
er ne are not ect | ess .
or BESTRET bt 1R BRRE sor (Wi P Mt G sl e sabitty
La@obeadshz&m tEads oitpllaadenpdrds tehe tphasshigteer pedesabitty. Geads that

are g spbtie PR sl E 9 REheron ko hE e 5B pEBEE above them
comesdTwﬂlh)tHel dryssiieesndie ehichsthe 8aid flody traough thebed) slgo adrido have
R TRk dBIE & b TR E dram ARy SRS PY Rrge S
dymaanoic @apdditg asordeedasege flow is directly i n cont act W th

£ o RorySati o iGsennS 158 PRI & s Aisclfirs o Frembrane
andBewaakthictniieia; ainy eartvievityef floows idgectly il coretatt vmmerfsotbmg gunface.

bsor bi f

Aok@ing SRR Fndt el f el e S RGeS el PlpRtrtace.

Becausel teel corvectivexfeonpils én dirddh eorstaa:tfvathethalabeorbmg aurfacdin amolithic

and RETERH Wt B b LI B IRl FrERunBHoR Khemore

thet durfacel amagjﬁ 2 rasmbrlaee rolecreaseszwﬂh?ﬁcneasmg asemge peresizediBegause
e o o PER e g oo R YR A G R 00 PO siee

incosgsas tHeybinding saealty géctryaselseHe\aamramd dmivaatpge lof this surface

cofinefiingnd BRET e BT Rt iensPalehy P S A e Sgnoriom

or stlaBachanacnmbedéuse triee isumo roassstratsfar resigtacde grovieée by tHeostructure

of tyd TS ¥ dele bt Eiph s s iR BB 40 B b BRLoitRe SRR e

tar@é& ndlecuim thah@rabsaibley oc adgre¢daftdrial odn;acoﬁmalsemmphi torensuare

inf RSN e o B b ARDlon or PR HynOFREE®

Unéoreinbielyl, bscause thehauriaica dreayictateadhd pinding cemltapmemvafe limits to

o B D % PRSI RSPl RO v

blnﬁmgqiropr:]mmelts zed nonolith is taught by Cerro et al. 30
Bi
B OB by % AR08 A B PRI Rl 8 6 et

Blcnérrrmn‘aPuggzqmy)IQ 92 N9ANi(dse dffueramis mrdnattbs aststanenamlpy\ase in
oat| ram ¢ nmonoliths _were cr

= EE 5 hel AP Vhd B RIET e BN V2 abeHeSs Sheis On Bramc

maomolitts were m‘éatedg)anmple,gnémg tbe\md)nbwth vethmilie tradifiorest betssolution of
h f

o dhe PSR s BT el Sodie oot Rpelovitringre

madnhbkth rmimglqotmretsseg alr aht sulbspauesty cadbng thatmareplithGogebthe agarose

CO%tE@ maj or problenms with this coating process is that

"coatings are difficult to effect on porous
mat ©niealf the rhajot prebkentsi withethiseoatingpdcedsay ¢hat tHeeccatjagoare

dif&%ﬂ t(g Sffect on porous materials. In the article mentioned above, the agarose had to
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be applied in a heated state (thus requiring a

substrate that is heat stable) nmaking its application

difficult to control as gelling occurred as the

tenperature dropped. A further problemis that only

ver cpat i t hat have only suyrfac ity can
pe gBPieef et 98 bt Pron MLt ey e el iR e
appllcaﬂorrrﬂjﬂcbl@todmmtrbbaﬁ Mlungmdoomedjaemeftemperama idrappBd. A further
prog) cess ar ose.

éwlly becw mm 8 %gﬁthag pa ?nly wrg%cgsa]c \g)Iytcﬁgeoe created as

ocagcs mfmembrembads@rbpfsr it pare tod nmiah dealyarto e ragihood asdeor removing

h I [ nt. | d
exisd® BR(p B Py aisk B BFon ) TuShifhs o RETAE et B!
visbesity tigat pocers at ftre temperatm‘eaif Iheedzgarm@ﬁproamhegnmagel point.
ko S Bl B Ao b iy PP RV R o B S tees
hadag psres dhat aoamImm/elben‘raGadcdmpeirBoh o thectetl size g thecrotaittts of the
pt | ng. Qr ot her wi

. I
PrfbanRazR O e AREHe s 5% Bhodk, SEEIRTpe poacny
forcet Ihmughfcahamcp@rm matedals wrt‘pahrdaa‘nmmg'bln etrehwise damaging the
poieds Sriist an® e 85 oot L GEER € et mR Rl S e
relétgnem Iar@e@otarrpﬁudlamno?atrm sihjcmresa@asmml ution through

t 8 apt

ur o305 Rginae oae BBl Bho B PO RH BB e R ctpbte
agprose Gsluiwplpmughttlme b oh ragiclend|s (BMJ)Um" cplaaﬁcmes\éaueas usea. Agarose

h t h t
or (i Bf e R G B el B o B s R e S g '
cane@uig adddhsudyethat] saget tayer fovien s thei igte dacesrbediedrhtbe agaross eolution
ol B Y S0 T S5 Ml 5 VB Bl e
migvatiar of thdivatepmod ess rmoletulesiest of the ehgarm suatioadreto the added
nt o e, 20 intersti N af

wafd ot B Awns Bl B8 coBlesR DU 6B E it F OB T
mtemsl]destdﬁltrm nmre:oof the poroet Isobistiage.t hat t he process by
be ShgavainralRy uEtRadct S oRRs M watess sy icr fi
mademaesnets the pbleawf tHer subgtnate e bp eahmjlsntmu}o plocied, severely limiting
e diffusio

Add na I n ne is. hiagh .
corfferitg R vamfs polols FRRRe nalanTl (IS B iopRRy stapee s
hIgVIhlamtmg;trtéamlmedf the meedfzotoausk eajmcﬂy ptive or

chr aphi ¢ dia h Vi I t.lve a

it DB BeARed 7 ARty Sy BAGRER Y B gR0Rvng oooo
com\&actmasarw qhiﬁtusmml flmsvlorptpavt&utarlyohmmnadenyedpﬂ}has arpaioas

for msd Q havin o] 4 coat i
o BV R0 s 1R GRSy DB b p s iR b8
cogtingdiat aklmbs fargbed wohvectivef ﬂIawsIhvcmghfthe)pomus kubpsttalteewith diffusive
rovid s for ood dynam c
rof SRRk s baodsti R Bete i e R FHER I esent
invention relates to porous adsorptlve or

chr omat ogr aphi ¢ ki ng them

More particul arl ﬁﬂwgﬁﬁgﬁihggﬂggﬂggﬁadsor ptive or

35 chromat ogr aphi ¢ nedi a havi ng one or nore porous

pol ric ed at.Ln which .. hav

Pon B PIENaREF WER ToIe RS R PPy ietan B Bpearagpigmedta and
melthagls ofl yrakimgaherapdoiet partidurarlgr itl BaIatemoqmc&ommadsotﬂwe or
chromatcgg%lphlcg1 %ea%%%(\:/fn%ton or rﬁo@e Bgr%ﬂs pgﬁ/n%rlgggse%ncoatmgs and which
have good convective and diffusional flow characteristics and high dynamic capacity.

In order to overcome the limitations associated with bead, membrane and
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nonolithic nedia, a new conposite nedia was invented.
Thi s novel conposite nmedia can increase dynamc

bi ndi ng capacity i ndependent of the convective flow
properties. This novel nediais a porous substrate

I.be
ORGSR R T 6 TGP BT Pl oinposi@hedia can

mcme&i&bérerp mMrtheeplayer |ogeq¢eridameo*f thod CCSWSUthfeI floweprbperties. This
ncre but

ot RS SR TUR 814 Pealosiia M ufle fegnolin, foer
and/beotheep@oes mlatemrlalsesexated with raspeadsmlénpogodsamrog@i IaL/er of

sl AR Do SRR =PHBo Bl & RS TRt B
diffatibeal registineey Tpe eﬁ/erragb rtryclmees p’emrsmisbmrmgdapa wnovam ldepending

I d/ d b h d
ongiftupdigl Bt e Gt dlsttT B SemikRidEeley B Bolss Bl
sulssiate af&erl:ﬁam‘rqureﬁemhly QN/pefrma@nm (1) ss andlloot dels ase,loecelmrﬂar debris

o BB G el 5o BRSSP AR S as
prdteinsl Dmfldfragmemterahdmhealselst:tedmgilét:ullezs coupled to the

d bi d F I
beadas B e B et BB AT Rvenir SRR pRieed PR bead
mealjEp rl"ypiaallyoaSead\greolra&embemh&amtmghes ra:odpléa;l} edthe adsdrbmg
incr nec

. | i i i | .
e BTSSR el ataBieatiae s P Tes AE s n
chmoatatsgraghic spplicatttinki Agdrossbets minsa ibg enddifedb sundh axgoy crosslinking,

o REeb8% PRI ook G50 s A Sy s s

mddificaticat ¢amchaage theddimding\péformanye bfethe re suititig amatdiiiee. Having the

T T N BT s
mefdiizo Pae present idGentiontrdlies updn det aglerlgihg shibstratofiop ds strength and the

rredi a . aoo‘so 6838 of handling. In general, beads nust
co%@gag 6 ] @8 l?ﬁn The quality of th| s packi ng

det Annnhaesd\xahtagep:etrﬁm}:crmpMeorﬁeohdre tleel sasebofingndled. InTdeneral,

Vv

oo B grabed A7 Gelb The SRl S Babfaseamorane
pertﬁtsrmanw ef Mne\aelborbmgpmslr Tleis melds anoticendodraep vatiabilityto the
en b bESs e B M SRR 0 1REB M gogploe meas

covdioperfatd intsgverar deviretfhens; lal eunichogin el paclqeolOamsselrdhlsrdrpgror to

o NG Pesol AR by e SRt PRS2

por demgriee prrersemtsnvernnom wrduemgntcbat theserfacs ossemy arctrele mf:luding

irret\%nfaiﬁ%nu ergaESDSL{CQ r‘?ts pglrcfus rﬁ%tgee(llg élqtrigé) 31 ﬁt%rrg £ es of their pores,
wits @lsyar af mevpdrdsustﬂoeymmamihogt sm»smmalty Addkony the pores of the
convecti ve Wthro Dor ous ub
sl P 8 o aPt & R Tl o R R e S AR e o substrate
Adsditionagly, the caiaﬂrng/vs trock ehdugh sind @ofdus\wenbogh catlow fau diffusive flow to
er_itsel F In a preferred enbodi nent, the

occgu?;g\%@lﬁra%?t Ia¥er§ 'tf'%l
e formof a porous polyner and is
coatrea pferfe)'radaersh))ddrrhemmtmmetrmg"ne irs theffarme sf @ poraus polymer and is

coffeg FBATE So BT R lthBEsor o Mefoifag PARES sfEete, T and”

embodip@ngtati dr bgbdioa df tre {bvent &t the goatsigesol Ltibn ||$e\@pbrarsed:l before the

cobfi P TG0 s SRR P AR B0 AP o
surfamitdrds helas th fooning nelativelycwdbrmgsd cottinususicoatinpect  of

t he ﬁ’{a%igt?% orf]Xheorgreg@nt nveRﬂc?th'odperovrderg gr{e%ra R chromatographic or

chro
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5 adsorption separations conprising a porous coated
substrate the substrate being a porous (PS1),
sel f-supporting structure and having one or nore
porous (PSZ) coatlngs on at | east a portion of al
t he_on
aa§Hfbl R oRg ony FatTie s b S5eed SralE B GBRA e 9gine o
po@us l(RAH) sdlf- .%pppl'tabestrabtb;e dricoimavirigoarte @0f6re poedusPSBHEGaings on

ot G APTUO N Bl RS AT ST AR b R o Bl iR no o

fraet®onil mmd;@cnﬂ tressstictune of attlsadbd P preTéranydrcxrmabMQO%eto@bout 65%
strate h which,
and e STt Raathos e iR paPh 55 b At toh i sorpton of

moﬂ:dmﬁas such babion®ledules withh its bullhiTheipprousirature df the sabstrate is that

or ous rous r f .the

of pigd s Riiof ey b aiite PRERSI P nd Sriiets Rt sidPBarvinpase.
that Ise theaagdiadhhis istrefewkd tdad HRordiss @ymnl‘l\i‘e{ﬁssp'élm exroas nature of
tne 2D P AT RIS e to el B YR oy S wich the
disaolsed beatiesldf thesmabrleq@aeeﬂoenﬁeath eanorrese titein velaity ichanded by
.. provide nedia for chro raphi ¢ or adsorption
i IRE Ceaths T A IR gua. coat od substrate the

subtttis ah ebjbetiafitheapreparnt dveniidrSb)prodes & neadizpior throgatographic or
2§t sHoBrBAts SR B Rodhs BPTiSe BFhati b tibrERe beg
poubgsPE Yt self-supposingstruettiee dred hiuylrgﬁbreodrenbrérpomusl(ESZ) coatings on

u nS| tina of f.iber brlc non
at Pagd RO & 9 siMagksof i RlisITE s 3P B0 BRI T the
grcmpd:oosueturtgoﬂfnbea wovewfsbpa:ﬁ ymmmoczerm%hcs]gsltsomaad Imonoliths and
surfaces of tlﬁﬁ?ggsubstrate one or rmre C

PORSER OBy TG % SHY 8Boat MG %°r8% y’%r/% COsIags 9%5§?§t&%c§88; the
suladiiatd, tHe dree @broore oﬁa%gsfod:hm/mg)irdn\abbumbtocﬁbouhﬁx)%qmreferably

roRarlE ) RIS 0% Lk O v mRAP T s DKL 109 e

subn‘tratdwleamgagxmdtcanme/c&m flow ahd diffusioneifloav. medi a f or

c pOrot RRAR ebreed AR R AP B Tt bnic o

adwp’mursse(oﬁ&llbns scmhpﬁsmg)@portoun goated walbsirate theduhstvate gemge

ol 135, B 1M S AR o e G0 P3P P o
at leastecpatiorf ofcath slui‘fecegs;cn‘fgl}rne ?gostretes thet subgtrate sfaiebteldlgionv\xbmegnoup
a

cop e R R os ok, BRbane®pBRObbiT o R Borous

metdabneasy anad onabit mswrﬁcmmﬁspcﬂfmeriteccrambgﬁ oradlesurfache obthe sabstrate,

ey R IR rorh PR bl hef BEE vil o or e

pomsd:f thehabsigate dind Mm/meduamegbod\/cmméctﬂ\ve‘ flavs amdhaiffugibrealflow.
ent invention.t

is ?argpt%g{;]t og&qﬁ %rs?ee[ﬁ vgn QN tOﬁO\g %Pbetd'aof??r Qﬁromagographlc or
adsc&pmmseparmuonmnqnnprmlrrgga poEas costed sab sctsihesubsitate bhiag a
poRPRTEEF] SeElihhao BERHE e 9B RUBIBL aPBumere o)
co4tP§2)on atmsi angsrtlonn otudll ueiases af thestbsirate thabhe sumbrmcestings

ft h h t

ooqnylisTisBheberh ¥ g a0ty T oG8R Dionre GHRY sl
an@dymmofolndn@ cspbctyraitrm madid iglipdepercebt ofdhe gomzapacel ftowv
proﬁ? ofm% %%Il s i ndependent of the convective flow 35

& I'es the nedia. It is an object of the
pr eﬁeman pijeetrdf ithenpreserntirventien @ preddea fredia for chromatographic or

adg}ﬁt%%aée%%a%gﬂé gor%rising a porous coated substrate, the substrate being a
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adsor ption separations conprising a porous coated
substrate, the substrate being a 6 porous (PS1),
sel f-supporting structure and having one or nore
porous polyneric coatings (PS2) on at Ieast a portion
of ace rate, se su
ofdue o5 oS80 B 4 Gy iRl e PoRilazebiiehe
coétmgm(l?:hﬁ) ag it Ugsast arpsrts;hldﬂ gll elirfaves ehthefsabstrats , tha baseasirate
f abr ol i.t hs and r,0us
oo A s bbb deqi s B e g GeR SR woven

fatsias, frmnesoveh fath&ssﬂabsnmas dibetshenonnlkithe andrpo@us a&nbmgses, and one

b % f he
or (g bRy cddiB0% 87 ot Sufsteh & BRRLbsote R phe S iBSicoatipes
oca@yingigsn dleoud g0 toabmd 509 afiee asid mslumepﬁi ttr)emmres afitle tshiestrate,

b hay f dj ffusi onal . .
e or R B AR SR o] dere ooy eSrBlead  Siht G naving

goud bd)nvbetmée‘bwarmadiffwsmrgmﬁ@x/er detail 10 below in the

spe ficat Brief Scri.ption a he .
g e Ebecls B praehfihrenpaliRhe B5sBbed Bpregter cetai
belaw ie tHeoghenitindtioncanarathimg. to the 15 present invention.
Figure 2 shows a cross sectional view of a portion of
an enbodi nent according to the present invention.
Figure 3 shows a @riesBesgiptiorooiahe Oramngé a devi ce
contai ning the media of an enbodi nent according to
the present invention. 20 Figure 4 shows a cross
secFigoral shovwesa pfanar dew ofd pdeioh ©f ac entbatinentatdoeding t the
of . .a nbodi ment according to the present invention.
prergleaUP\éerEloghov\s a cross sectional view of another
dev Flgare:’z shawvsa opst Bectivadi \devobf a partienbbdan embbdiment according to
eacrcor Vg t|o° the present invention. Figure 6 shows a
c'?Sgesn P dhal view of a further device contai ni ng
t he Figack & siodws 2 broan sectivodi viembf adedcalcardaihing ttiieemedia of an
rese 0 e 7 shows a cross sectional
en@pﬁweg#a%cr?cg } tﬁ%ﬁé‘?sg QW%'OBOM aining the nedia of
an € rguam BMWS acoess dea:t@ntame\h ef @seemutdenvm enhtaming the media of
an 5’8’0 g & V\% CFQSS segI L |on vi ew of anot her
§ 8‘5’1 @6%? P%&o Hhﬁeo Fedt 4§ %’? an enbodi nment
accbigireng shawvd &eross asetivhal \rnewent aronher3@viee guntinthgsthewsedia of
anag{c%)l glnar \éceovr\alof 0anot heesr T ql ment of the nedia
ates (gnerpé 1&5) P%é tBFe% r?ip Ii H%H’pi on. Figure 10 shows a
pl aRgure/6 shoved a arss lsea:tloeerboew okafurtbier tdévécenamhitaining the media of
a r.di n 0 S ntion. 35 Detailed
an BB ok er e e RE R BREGRE oresent 1 nvent i on
rel Etgase T ehta/vspa Crss sed:tma’atl@g D’a@had:dlmhaad&mqodzommmng the
coating (PS2)

medoran SrahER BetRBie et el are
Figure 8 shows a cross sectional view of another device containing the media of
an embodiment according to the present invention.
Figure 9 shows a planar view of another embodiment of the media according to
the present invention.
Figure 10 shows a planar view of another embodiment of the media according to

the present invention.
Detailed Description of the Invention

The present invention relates to a porous chromatographic or adsorptive media
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(PS1) such that the coating is at |east 10% of the
void volune of the structure and is capabl e of
adsor bi ng bi onol ecul es, such as proteins, DNA
fragnents or other selected nDIecuIes withinits

nafb § ol edihtis chlhg st e Ehbaioly SOks fibef e Y BSirate
(P$rB\sunly theat fher coiasingd Bl af reast t0% @athengid Rfizhe bbthmsﬁutotn{e and is
t ha he

o s BB BRSEUES SHP3E PR’ TR rRdFCuSiE bkl Ssected

motdcutelsavithirbits huak. &lae qbahaalagyzcmle pesgrtdhvento@redates to a porous

ff | f d i
e oo B e oy R B F o ERRSH G Yoatib 3RS hes on
a poealisaseifsuppsrtiedsubbatef (P8 1 psuchubattidd stetiat reta(ridSGd Jeddt 20%ef the

I d .
i SRy Yk Sibs ot e R Bhe BB s R AR Yo g mion
dymdneic leagauitg, the substrate has a series of |arge pores
6 f h [ L.l
5. QI L SBous B s A0BpBlsRl g e bESSRGRITERA i fig s formea
of a)perope lsabﬁratné (FtSTIe) 2sthlessurfates ¢t whight dre tah pasiyzdriially céaied by one or
artia

el R5%s Shp e lhe 4 828R pacebirofyiae Efilke M aletiate fdl o

senrsadf edrgbbyreistt sepasidasiranteaah bther by thtert@etectmg Walss.f ace

our PR Bl Botp ub Rt ehPRLYE el b boR RIS biftate 2
with oy a:datmw@vre platabﬂrs ShOV\thhe doetithg is atrast partallyrin aontact with the
sl s e BRuSEhPRITROY s St TRY( 6 ) Bragdi Birale Br e
sulpstrateettiotm ayelamxdalmwfdrrﬁ lcoatirgeairfaegaaci t y

ch aéact eri

and B boHBLIE BLeT a0 SEelT bl Yolena Ry bt e

memmameng(a;mond)mh s epplaihed mefdrthéradetdiheelcsub¥iersabstrate, even with the

coR bR e B Rt Bl B BB Bt bl The

sulpetate ldeselfhepmm\wcanmrmbwdeﬂ e glatfoym anstrudiirgingbecisort tiie

ol nd f)l ow. The pore sizes of pore systemmay vary from
%B‘g{ﬁ 1 to about 25 1000 mcrons, preferably 10 to 300
m cnwprefavrmdehantleé sulzsiiate §erlemecalb)®hlghls®otcmsakmtmat etk is

gl s RSP AR R Rerhed P Bl ey ano

hlgdqmrcvsﬁgd aho flow. Tappare atted obmmtsystémrmey(mrplfrem abouah to about

10@%'% G b Eera?l;//c@g}) 3op mi %Prgﬁﬁc{r e‘?%r%ﬁagg%gﬁ il 30 to about 200

mi@unbsamcamersmwrablb&omﬁmftb i160 ernd:rbys Iotepglednezg} opayhthedluid and the

co@s k) ﬁ’%g% d%% e%t%brﬁal c':at%lﬁrgc%fromqp For )haén A 8§ apéllc%tlon to capture

a desipsd pratein erldnemtalnfldad a&sled\memgroftmrtheapdsreg bf thesabstcdte should be
apture an a reater_tha
s8Ry et Fio SRR Pea il & BB Bipd in trouan
thelfi@dit oi.ea ltbeitoR 60 sub strate) svhile ehldallme/myfef ehrgdadevell of @pture on a
plicati

sinffRiiasS Aefids Y e Bt B o thakboyle GoplifatioR & Phie sizge)from about
1080 abml_abomtnflclﬁs?wmmr/cmldbs préfgr:red Ilralaoapplm:tayordsmrtl;cngﬁvm@med or
clef] ISP s, e bferkine o B rfiiteh PP 30 1 RSt e fiprops. For
labpcatery dawiee:gl)_f]lﬂfnexsr@?ngmm:ers,:to?mrgmer platkis| whieh asolisedi withsa

. . e
varffot Sifhon SR g RE S FRE ur{ A8 HEptE ey Bt Bepl R e
solntidnsrare UBSP )These pbtrat atdzgmaabeut B1p to about 10u.

The coating(s) themselves are also porous in nature (PS2) so that they are

8



10

15

20

25

30

35

perneabl e to bionol ecul es. Preferably they are capabl e
of adsorbi ng bionolecules within their bulk, nanely
within the pores formed within the coating(s). The
coating(s) are thick enough to create these pores and

peTRaplS SRy eI ez sy B PRESEE! oRTlh S Bpgplscues witin

thetiftaik, oémelyemﬂmfnacperal foneeoawmm thesanaing(S). app Icoai@tg(rase thick
et Vi t ure, but. the re. ficiently
engfaTioctd S RerG R e fomP b At it bt R
mceeasegaivem chpadityrof ithe spmcfwes abovecthet df e surface afineranddn some
r t.he bi ecul es, ting(s e
anflsafidia TP Uehet e Pt SEE are SUPRRRL et e gifysion
lengfth it imited abe dot esmémmafa&torﬁ?r péréormibhye eitrey iracaptdringrar releasing
theatBOUtl S%to about 80% of the total volune of the 10
ARG“LEbst r at e. By anot her neasure, on average, the
coalha geatmg(:h) typidaly cavatitLag at ldastnes ef the ftothhalursabisthe adbated

o552 PR R s P AT gl Podb e SBil vome ot
cogteekawstakey from about 20% to about 50% from that of

th ted bstr at t

coaby RSPpERseRR e Blsfane, he oe e Rahe B fgepeter of he
subnnrateimrgmby En ta:noabbfudm Egomtol %zh?ahou&% e%/oogr::‘drrably ebmtdbeut 10% to

t su
o509 FrE Bete PRl ront B €0 B aglh BB e Wicoeke
substratenport ant for ensuring the flow through the coated
bstrate. Fracti t h ' f

o ¢ oRer edin Bl Plad 1oddba e e Babhist s o BHEEy an
amohmormabdnﬁlaé}’gto%qut em%ssedatbbthehmoalembubsniawm of the

bt ghEPTEnEreReS iR et BRauBE B sdeeBtbrosiy.
whiebris nmrtaoalbeanMgthaﬂlmtrmﬁughhbe cpaited sulbstiates Enddtional porosﬂy
o 4 e R ol s SR T b
prdcessdito mrna:ilotahsolumetdﬁ nr@(m smmsﬂéter Alhigher fractionalqmuibsity gives a

B APERBUER SrER b S SO RS IR BafidiBe@d orne

pre‘EIant:lhvmrmsn rpréferrad fractidmal pdrranga ana fr(drrealmimoaiﬁtte rabstitic55.

he solid ase of .the hstr at e.
o aTp Bodtingld)Bré SeAdtaBRE B A% PURTOrEAL FitnioRlgss praferably
fromnalioce2 taahaws 20 itrhes nhthickedss rand tmare prdfenablySraniabout 5 to about
of  t

15 BT B bk ST Fonnka® e R e £ PG R B Bffmgasre o
thecsgmmphh;e ofgkel sulystrateh Fonax?gc:la,ﬁbwa oovén m’ncmbmnen]fabm: the
0

engRBh vE5RRROIE et Ml e chRPRER e, I dRgpptrs of
ponearwnmtcmasng(?h(@)‘sz;% hroa vjarbentbm tharemlge ce:f thoké lcomem)hlythed in

cn ety BT RAT e B R 20O TRAO B, plsliteBf Hfgitbout 10
abéutalgomahsmetel s smirel praderably fiem abatdis@mdnesetesy.ritiegtshould be of

h as ol i onucl eot | des sel e

ml ecul e he
= s St Sl REng e A e BRlspttn L Cinstin AR o them,
sucroad pmgelrnso%bésortm fragantssple$midker sthles bioatotectiles asynBietic

ubtan uni f th| kn C i,sh.this

mafedg e Reh b obaatbbpidh. Si e PRGBS TR IBUS Lt on

Vi s(ma;ptejerre;imﬂbcromhentpbe eoailnge:pveretﬂimmr@fces efhtbeisnstrate to a
sulgs%grg%ﬁ%usrﬁ orrh t@clénaegg T gnr %?sergeéw ecst r%pﬁ%eorgéllsn}éwglch the
coalingrselution viscosity, substrate pore size, method of removing excess solution and

drying procedures are optimized to obtain this end. In general, a practitioner, once aware
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9 of the teachings of this invention will determ ne an

approxi mate coating thickness that will optim ze

capacity and adsorption and rel ease rates for the

desired selected nolecule. He wll then choose a

strate re.si.ze and_a_poros
of R AR bt iR B EEERRE o7 ABeEEN Y efrtPR PR iess that wi
opi]mlzalcammty and ads@fmlxm’ eiamierret@?sé oates foasreidamiret! Belected molecule. He
teachi ngs of 5 the present. ntio
wil BB AR R Sl 58 ik G % Ay B eaRess win
nof @seny rexduce IﬂowaIRdutuIb)tnaigandmnbo dxpelrlrnmtanlbef tesrsed @n the teachings of
anti aces are. cove

B Rty Ao Bk Brfe blaciidnsf's T8 piRpRpRomuaon

and bryidgvasthod.The structure of the present invention has

OO Thabiates snbeiEERek st S Sitebfs athevers vithdng porous

cogingepreéaabd;obﬁmmfdrmvﬂlmmies&aci al or frontal area per

basSMRGTAR S AESerRutatEhas ol RmAE prdhasPli, fyoreuii
perrmna&:ﬂﬂty isthdasasuraef taw trfrbugm tag erredw givehat wmhge ﬂcm\x/\per facial or
fro ESSU e(’/\ﬁl bar ). an as_a relati

%reialpg ’Pgﬂé% prga%%?ﬂFﬁ W bsrtLe Slaélg}eeqassmg through the

meldisgbeanal tigne. ﬁ'h@welssntnmtmmorvehgunhemaﬂomwn gtrrelagvalelow

out The di S
pressdray s o e s8R 2R 0T B P, a0 Lot or
greatdraPieferbiyly Hfloghis ralatiiehClimear @ih preasliralitoen alsoubecinfhr to about
50€| rect contact with the fluid flow ng through the

Eture as conpared to the surface area of the
und@hé yienia alsdbas gdosl ca‘ﬁyp'tyc &ehyrallg this dneana tlowe i ancplatively high
esent nt | has surfac r.ea. t
sueli oS 8%atapledy B i e BemBeiaBe By B Ring oyaf i structure as
corinpgriedrto tHeasurfabe asardf mmedwngtubiletes (lypicalit @ nnécﬂaaladicordlng to
ue tqQ.the r.osit Qa b r

ineSsd R @t ey e BaES B RSk aetp TR, 3% 4R
prefierablybenhiglaer that theasuffetd aren of theesubstaate iteelf die toete beroalty of
thechr?e di mensi onal structure such as a sponge,

poqay'aﬁ’-ll PES) or other nonolithic structure such as a

honéye eutistrate may pe ladiber, lreshdessich 23% \asva falonid, maloherbven, a
Q9L ous. st hene bea zirconi_a_an

mef 81ty 8 Fasp A 01 ey bR BER T Fendbnd) SPuciel B S aAbfinge

poknyIlEmoneothmmomlthmytarctdralsucmaa;)a hanemn’g'rbanea péiichebsad such
\ (5
as FOnSIYpgl Yot Bl sHirBIEb Sl fed Biedifa AT M2 preferably,
the(sajbstnatagdna abeestlfsrmmisné dfvlzmzleowr n}ammfpvem;abbe of ammmbc ramg.o
.er | |

put PReb Tty Bh Pl eind o Ehe B RLY FRhehabwialSo o ThBES not

bomdedtbgetherran anéutfstramr(taltmm(ghsasl disuybsecshaidw, abey hma;ehel fcm'med into

an B PTG 2rRb poR R EOURE Riing Biiale Rl ot Shtes.

The}'} map ibedn fhelfomusf aradreinualisleagtbsuels as tmeawaerenordfilancare of

mde e(ﬁr%iﬂ% Igﬁ&bitoié t he eﬁ@}a{%g@n Sgt}(g}'gatrg]a{q\nc;ugli)géeél ot %e by

chomimgjfubram:imaieéallsishm ai\lonn-vmvemorf\adweno‘abrmsecdttnag the continuous

er B R BBl Rt bl b RLAFREIBMA hefbEna e e

t heNmanx/en fakcice mecfﬁtl gprom]’syweetd rhyde dlranummmse‘patate fibers
bor:l]r@e S?thgr beyréc’nté?nl"gﬁ1 Rg ¥ib& odr fl?ame%\{s t rma y or che?n c?a(?lg/) 'F)}plcaﬂy

nonwoven fabric manufacturers supply media having from 1 to 500 micron mean flow

pore (MFP) ratings. For non-woven fabrics, the porous structure is the entangled fibers,
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pore (MFP) ratings. For non-woven fabrics, the porous

structure is the entangled fibers, 10 and porosity

refers to the tortuous spaces between and anong the

fibers. Porosity has a simlar neaning for felted
rred non

f ab . .
an BRI TEiErs RS ot s P ocqheies a 2 o5 TR parosity has 2
sunﬂ@ﬂ#ﬁan|ny‘tngéeitédafbbmcrss¢?1rf§pe@dmﬁb;ﬂgtﬂgirﬁm{lﬂﬁbbgﬂgﬂovens
ers a i
Eé\ﬂi ?F@uﬂeﬂgﬁy‘\ﬁ? tYe Eéﬁé&%r edef i nedgangl ept 0
eac Iuvmheatbnca’ym prabiliged dyrtae wedtacirg aitwaamfileerglbed akft fibers in a
rediB g gt §8a% Svlscnt 8 ot Sira® PRk arcle Blra58 BT Yogisaty
theaneft i85t degnglef aldue dDalegreg'sdo that efthe twarp. Otherdantraom g dsed
th by .. .
anglfs WiTBRERR BE ol BEATE QPardl 7 frares Ih8 SR Tp Yy i
médirdainetbp tha mecrmncoahrpieelmclsmg bfahejibers ualscley thpnaiaduinggsocess.
Org ireeR0Le R B oretPle S ptint SRl ST BSiiks and
stabiigkafta falrdy/are cbatnmledeﬁngnanlyrbﬁthe veaas etylet Ia@crsam_ amamu satin,
t t a
oafgh SRt iari, SR R SBs ko R Eparo uP Gt e Gcp Be e e
fiberataad iisadf.a I@hsetprtoams fetureect angul ar, cylindrical, or
f t h ' L
oot S DBRER AT b Bg "ecqatar aipgripal. or
foanmduaiogﬂﬂwarshapei Examglels are carpmid monaiths, Wheharaolered structures
o SHABH R PRl e Rl VI 3 bBl SR o
HuptsWee«lammmnmbotrmm afoeofrﬁirman@ ribsw Sorkt &nedompi afgtalyeneric
I P Ce i
maBgiht B R e eLs PR et bu R eiPoratiift Sibum,
Geargta mechani cal |y stable 20 isotropic, open celled
I [ . Th d ot
S B0 BeST R il Boed P Cbioh] waB pRrOREE g Savie
isotrepic, rmodnmelléﬂ MIymhmmﬂoaglsc'ﬁhesendnd)DthBmacmborous polymer structures
| i
are?@é’sl% %Ial Progs 89'@%5 ?rbaéggsgagor%iﬂé%no |ome\c95c’:al
applich8drsdtHe Priigntae ahd MT@dwtcﬁme:tmI%vrews||ret\/uole&ﬁlan8tomohablsgy 20
(nggf%%g. ng gl ass, plastics, 25 ceramcs and netals.

icate glass is one exanple of a suitable glass.
|t CThe sblestfate mag basorfricdidrosn a vglictyg of matesialsringhadimguglass, plastics,

S s the controll ed pore gl ass beads
Ce%& aébﬁﬁetfaFOm MI1lipore Corporation of Billerica,
Mas Bacdstls&ttat@ss%aohem&anqﬂe aha suitdbiesgds it cah derfonned as fibers,
nventi on |I|ca C ' [
e A b RO8ls frads S8 of IR Rabdlerthsft of38{ Foagh /i from
Miltigee IO'demrairm dil&llmdsatl\hasaorhuseam. be used. They can be
forped i nto beads i bers, mats, felts.,. moneliths or
o P EE BEsed ap Pldna B RbRiert B s e jslfesBr more
exmacp;zbemistﬁiarsosucb rasgtthien, zngniat titaniomet amdsthamkb ard bleyds thereof can
pal | adi u ungsten latin e be nmad
oefRpd, el B b g o Redl RGPS, AR, NS ni S EpraeripRes.
and Metalsistahr assstainles § stesl, sichélecappes ti@n or eger stageétuoometals and
i ck 35 filt ns dn v
al st S, firas e piatfRi ot hg R madee, Pgds 1Ry gftiolR Kéims
including fibers, sintered sheets and structures, such as sintered stalnless steel or nickel
filters, woven screens and non-woven mats, fabrics and felts such as stainless steel wool.
The preferred substrate is made from plastic, more preferably thermoplastics.

Preferred thermoplastics include but are not limited to polyolefins such as polyethylenes,
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The preferred substrate is nmade fromplastic, nore

preferably thernoplastics. Preferred thernoplastics

i nclude but are not Iimted to polyol efins such as

polyethylenes [l including ultrahigh nolecul ar wei ght
. th nes | ene she t hed
e e P iss G B B TR et T ens oS g enss ShAtshe,
polpeﬂhylehéVeDlspldobsblaes fiberp; diP\yIaIF yﬂdlmblﬁdir(m eelyethersulfones

i des

Pl QuEIREONS PolkBRTFisnBStesy bhnd PhBEUET By BTl Sie

pol@/eﬂhﬁllehé tmémtlealaﬂedpdilmtylerfmetermﬂm ded thealkeypalyaridbs, acrylates
5 e By MR S P Py S peld FlBreD Rl HERR 8 Uiner

pref@tet syaltretic netertds melbblel talbdsses espmmeesu retihiaatéambthedike.
e Cco

Foe St sopts ate g PRbP By B ok Bnded BThe bfingit sifrers,

pola{/myifalxlcmplsaaarylbmsmdarm:lham;tldnas|gpll;@il}damlnes polysaccharides such as
al | I am ne sagf hari de u aro
aoiBsts Sttty Biekunshont, BERAREE LB UEN Ao fHEARE ke and may

becietd lml cmmesntaamdm fremlablket bt amout ZQQOrbf@raISyaﬂlomrabout 1 to about
ogancent rtfléltonso ftr om about 0.5 to about 20, preferably
SRWEEE T M Bout 10% by wei ght of the sol uti on.
A prgireferred pcesefos fdrming the presgnt |heermba$:empn$ermaeistepa of a)
ses m t enper a

rorHERY tosEheE R B rbino sRL TRl 8 el St R, ¥ Sotvent for
thesydlywreer(s) faod oné bErm;oé ge&l’emr(llsﬂlngiagbrms]ef requiranlt B) wetting a porous

suiiteis A Bl bl BRI A eSS Es SuteRE bl Stafiagng the
solvemtdronmipe aplidis:s tcscdust ittencoating &v epiorat forthe siméaces of therdubstrate;
onf

o HELRE SR LB AP RO B oL
gellisgagdnt ¢redt id anhorisiotvientfoatherpotymenietanidriga tshiventdat tad gel- |nh|biting
aofle D o ke o3 BOE Ry otpfa MR ol
crogslinkingtthdsub strgite a@mﬂaﬂdw&mﬂfueﬁwnahts|tmg1etdu|e‘ace)a1t tad coating.
bst ddi ti | | 0

or 028! ks RAVTRS B0ke Bund ek BRID AR gl etiberdlire, such as

sorhe Mektra]rsadndtlwgel tdiret agardsas er which laes catablubl: in Wmtert fiabeas
t her sol.uble in water _at roo

h
coffiberalumd Heofeh Sh T ESlirB sslelfh sl Hsingonietes
andig?rlmleestherrpmfesilhz andasTiw%nl;csé lod;mbda ased s/at er, such as
ool E SRfme i iLe AEBR) o LG Vs GPh oM ikorami
anmsaterat@tr@cse@saeswmmd salb byerdssliticiam dm@rldeeadld cﬁStt the ma;er:éon to a
vent suc
Su?\?‘%-@a%tthﬁ I %{ﬁ(g\fe tHegél?/e% Sgﬁ ?%r?hzosol vent with a
sal Fosdmdwaas ahd tdw gehpoimk agardsaesihdt are ablubleen nedine tangderatare
wal, flg 3k 8F b HehiohPitoh S5Rn € PRlR bl A el el ese
materalssio ltafora a cmalnng) ist@nqkinatalerevithiaseitablet dresslinkerciuch he
|t| s naot required. A preferred

olgrg II ngl ol ca(%/? %le or gjole'pero N 0 ide
PolEiHiSHE PP iy &P §1°L° PRIOPENS 319 3 REDAFIRY"
soldties @i0veid waher\)valtrercoa/hmgwlsaapshed dbéc and teslthekediassibbatag to
o BSAENE0 7 Bh R e e P i o
extnadtien )n watee coating is applied, dried and then the

e BriBa DA T R BT bR EP Bl AP ool
carké used ioonakenporaecaatings. PVA polymers useful for this purpose are those

with an average degree of polymerization in the range of 500 to 3,500 and a degree of
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35 Honogeneous water solutions of polyvinyl alcohol
(PVA) and pol yal kyl ene glycols can be used to nmake
porous coatings. PVA polynmers useful for this purpose
are those w th an average degree of polynerization in

saRdt s E400 R Bl TPttt Huttanshmsse pentiping tess

thaor10RYéle pepmziny ofansnahaers auch agethgiese, viydpyrididome, e/inyl chloride,

f i nyl
B st ST Gl GcShinde i Forlioléls gregemprosavie
accalrrdryrg ;tmthisrrnrllawtrag itilgrzxr am e\zerage mo:ncu?;] ;/vfrg:hﬁmltﬁ? Iragir?e of 400 to 4,000
e a
andPreS g AT he s or G 5F pORnt Pk » SalsRGF OB RIS o ot
mofe 020 H and, preferably, in the range of 600 to 3,000
d bon-t o- t .
A oo el e Ban oRERY i SaiyeLsecktafi oy weont
patoof apolyaikyldrie glyx:olbér 108 \gdight qmﬂstos polfyviayl pddoyiall RYAgodymer is

co%ﬁ@%ﬁ P\? Igée %P tgggﬁli ar tdzrlr] ((_)‘5 elxﬁ\écljrﬁ%:ap %\lﬂﬁgogrgl squtronAof PVA
polpmec embrareaqge(oh)s selxmomdﬂ mgera,rdramg aalt Sucoaisadium aiiif /A

ity e, PRl R e o PO B PERRG o0 Bdheous
solptidrasf ATpsiunEaihed ar agedus Erolphmsqn‘raeutee: e.02 soéiMnrnydraxipe

po @3RRGS oSty B T RSt E oSS Segn or Pva
polygnar oxitdieingmdrit atitlionmshl tredadfdieto aaraduéd)s atkdlinedblagoraof sodium

ous sol.uti on of PVA polyner containing boric acid
hy@rﬁx@eggﬁjtsoq H'@rse'g? ®into an aqueous al kal i ne sol uti on of
sodPivm solrﬁrohg/ Havixg ae upwed csitickl sohugan featperattﬁr\d/(\uslsm)rtam bs used

to (13K Bl ENR"Bhrifds, Wi s B2ratb el sl lfff b vt han be
usqat, aidirjolhrﬁﬁalsﬁngater niixttirest @ﬁb@bkmnﬂs dJmetHyEcl)ermde

a
e gR Bt S idiuri afdes ST 4e

theinyWCH D bnd otuet bel bezded atd teim perstui@r gre ditenihge trerldCAD.0S@utions with

UGG Setipn pieut AR 10 R 95 P e SRR fuigns cor
be artanietfrdﬁrﬁ)BVAcsomnom c@tidiniog polyetrylenalalygobpolysredyleidigiyeol,
tetr&ehvéetn yézﬁ ?rbetryie&e gq)bch )e @e@éﬁ%ﬁc@ Ec}v{/egrga\ y?olgcghac;lsf] p%@/hydrrc

alcbbols aed:rhgd gpeeripe and butanediet, layd mvmrgilkybeﬂtersemmlasreehyl lactate or

oo 4 8le, ThRYTUnd el A dhBen Y B e g s canbe
useﬁsmesrnall piantitieaslees tah 1% G\ eorunenﬁardnstof/rs Zba%laeet greferred. The
amy}]'n ea?jdfﬁgs% qdertl r@ineesc’j %(égrrm%ﬁtgﬁ)é Ipra Cclresl %ollét%%etrgcthg%eglred
UCISﬁ'aﬁ' hé abtouh\R adlditice dépemdrsmShmémﬁurﬂ(}an%raoleCLparerf/eeghrtexﬂ PVA and

sel tro gmgagt of additive is determ ned experinmentally
F%E i % solution with the desired UCST. The
anolihé coétedtddbﬁtnateecaiehinemdde bn atviaeeiamb oethcale dT ot aating aan be
wei.ght of PVA sel ctl on.. tive, The

rorf By PRl ShisiR PeBdrouaRT, B4 afRrI i i Ford i Sinsiggte win =

sollitien ofdhd polgmearanbeo re‘nmcrvemi(césmltaropr Bﬁeornmdtepoi; ;mferthe polymer

to t;E slljﬁ]gtneﬁr hr{n% ﬁrglbﬁr%rbgvr as% veg{'ﬁszumt Ss Wa& we% in the

solgtidrutThe rpoly'rlﬁee care ke csiselnkes, dithef durrrtghbesmﬁtypne ror intapsddagate step.

Su*a%éé%h%le 10) u@’ﬂ%ta”\?\g %:oopt}/onr éhe sor?\% tt ayso% eaagy(/j

any I've It
evaporation. Or the solution may contain a volatile solvent as part of the composition of

rp%@eneous above

the mixture making up the solvent. Then it may prove to be beneficial to remove the
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sol ution. The polynmer can be crosslinked, either
during these steps, or in a separate step. 35 For
sinple solutions, all or a portion of the solvent my
be renoved by evaporation. O the soI ution may contain
tile solvent art.of th gsi.tion of .the
volgik 6B et 5 KiRtard 5 oishovethf STARSFatom P vibSfe
hedtegeThe sdl/ertt@nd euumaestm d votertiovied by dhmerdioraind lmuicethat

o botsTiEoR i oo L iy et R e PRt Bhpers hat

arebiasslaie wedatey, remoel ©f ssivert aad laddjtived thatednhadoee soluiglity leaves the

I T TN N AT LN

pracedureéaThefixesiqgdolemdr can thedickeh driede sr kdpain @ weted state.

| eaves 5 pol. r.permanently affixed t
¢ e 1Bb kbt ESHER chll Be 2B R o S RGN g e
separamlsﬁ@a affar dograbuoreaftef iesihg. Xieed s¢ aleymels wilhbe Hesdribed in the further
n a wetted state. The pol ymer coating

ept
in tg eﬁgo%?%ctlgﬁ?%gé%{n@ﬁ her during the steps above or in
a Segatladrensthepofabinging dipprowg hytircgiet @t theisabstrege, alswsten of

thods will. be described in the further. in this .
redfRid PoRotiks '+ AontAgSEuu et belrf®, At opdiflup b Brospinkec
polﬁ/memsrfgrnaeqaorsmuusTHeydetbgehasmmﬁllaatueswhﬁtthepeefomajqddwmemnethod

active nononers is contacted with the substrate,
Jusgﬂ%slcgs n insol ubl e or crosslinked polyner is forned
in 3he Boluﬂ'dftEcarEhdvedmhmﬂe somporments. iTeuere/\ivrlI Ibetahsmlvent, made of one

r orme ho ust des The, so
or BRI B HaR e G he oo hes R 45 solVefs38 ot fohvents.
Themedell bé ocoaer mbte wonomes. Tlod w&lnissalamb @osai hbng noditifenction
mo%)?n‘r entrss SIHCh as non- grl Ve'Ehé Lo ocorS sol\c/) nt S N
KIE8 190 TSR RRIAH BITRPS TR F BEIFOHORE /L' é‘ﬁi’ﬁp lFErRYp
|n|tMOro'|ﬁlaaerermaydIeea non-tadctivecdr inBomewhess) lagsadtioe polymer, for viscosity
crossl i nki n

I ' :
R R PR o R e ool b b ABRN G ey o
theosubistiateone cases, a reactlve pol ymer, for viscosity
BRSPSl 545 B84 b s of vatr
ang u,latar masable dhogangadohents tosncmml dojubdlityuefdis monbmets, crosslinkers,
I ncl ud xtures of at

and
polIEi fite ALPRSR AR S B el Gles "B s B PPy i, are
typidae Tmrelmnrray be cesassgiidrakelvents spai qsn@mihydaacetamldeohol S
rcarh t.anes h as actone
aintey i8N il pSPGRANE SRS B S0 0 BB g gourse
possilld tamakie hytrbgel patyeteasrotesf oRfandi sobttibys$ & the fnail plmduct is dried
rrolldone t et rahydrof uran may be needed.
an?{em% %‘?d gsgoﬂrresue‘c'e possi bl e to make hydrogel polyners
out Mohomegauned ts alake liaisally Untheegdd malrogaiodsually centdinihgdroxyl
ted be

d hydr
or AReCPIR RS ey s PO TEES Bre 2 B bR Tustnapyete
hydnox;azmhcﬂ@e’@ylonalﬂacr&hammL/d!sxyafleth(yxyed'[yhmlethacrytamrmetlaoweehyl

h th | at 30 { h

meftRR e TRy B e Mo SR Bl A oy ate
pollymtﬂfm;eeglynpll)m@mdcqmwl raéthoxyvpdneitynkegrycet) llmythacrylate
mers a]c ?étaéig %%déu trg?c%ﬁ%t?t Q‘g%%?‘ h%t’ha Itapeaﬁ rlo%}perOpyl
methegtchytaty - gnall rwdmhwwnaetgéwlate)snmtrwamrqd rabgmers such as acrylamide
and substituted acrylamines, e.g., dimethylacrylamide, diethylacrylamide, diacetone
acrylamide, N-(3-aminopropyl)methacrylamide, and analogous methacrylamide

monomers, N-vinyl-pyrrolidines and diacroylpiperazine.
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met hacrylic acid, sodium nethacrylate, glycerol

nmet hacryl ate, hydroxypropyl nethaciylate, and
hydroxybutyl nethacrylates, acrylam de nononers such
as acryl am de 35 and substituted acrylanines, e.g.

d
e e e rﬁéfvﬁ%ﬁ@mog*%?tzgw'am'do 2
metmé quopsheselfdnicagd GNeS), 3+’ml‘ﬁmrepyi acrylate | potassmm salt, 2-
zi ne.

B R R A e

me‘"’mm"‘e'ap'd2€39(m%iﬂ1mldylarﬁmormbﬂswtﬁrﬂetpylammsm traonide, &&i d
t , -

aol B T LR A ROl TP SR s fpie

4- v Crydsfinkersivhieh cac by lused mciude ethymbaglycy)l dime#zicdjate, diethylene

oy eSS . SR e Bk Ao TR e e R Eh e qiveon

dinodthaaryldie. ahgzb(mmnydmxgalpy(ylr)mlyhmtqurﬁanec&qyler@@s&bnyldn&des
i ch can b ed i,ncl ude e egl ycol

me ym%%%@ (ﬁngtollﬁ?lraezﬁrée 3|a¥r5¥|% di net hacryl at e,
tri mﬁoytu’@rmhghgn@bolglmm dsetul §drataeausdsonioyé eichyie o (ethylene

I i h I . . .
vl SRl TEreEs) oy e ronohbsiaurypargicone)
polgtdttyli@@eslimes -pab gtheenel exide )rmipbly( rogyldrieoxidey ybantapdlymers, and

nd piperazine diacrylam de. 10 Viscosity enhancing
poggﬁ?ﬁ%ﬂ%s%eful for aqueous sol utions include

pol Ekamnpiek efisuitagleyinitatprs |degfe€ éd)l’raadamp&a, axina®)iym persulfate,

pogg%ié%\ﬁeﬁn%{lfg%a%% srgé)cygrboa/rya&‘(’u gE]arec%'ré 990 ciba-Geigy, Hawthorn,
NYOX2 & @)Zobrs@ém(dﬂmwbmwdrm)ortmbmu tioo i, yrotassiurapetsulfate,
Lnitiato

ol ysacchar.i des a of s |tabl r
2 R Re MO Reansy sl Rolpisf b FriBath faSlifate
pot asthieumatipet dedcfibddbelar othe $érbes yoh novipbreantcaraasdollows (all
fnc re 2959 é .t Gel gy, Haw horn,
Co'ﬁce% a 3ba]r%(nzw ' o pr opane) hydr ochI ori de and the

| i k&onomet esweninatipes 2w frameabout 2% to about 20%, with a preferred range
nopr opane) hydr ochl ori de, potassi um

of ﬁ%ragﬁlé%%)ﬁgéé% “F:l?é In the nmethod described bel ow,

t he Cresstidscaricectoatipas ar feoraraboats % ¢ alwows 10%|, With a preferred range

oncentrations in weight %; 20 Mononer
Of%orﬂggﬂ't'trgg}f itoon%ouZEZ“f rom about 2% to about 20% with a
pr effbe pek;imeaa@@hveodontemiratlabwﬂrorﬁ%bbm 28b tuabdlBb B0 %, with a

prefeEe P ER Ol aPal ok B gk Sotr TR BElnslioihety 32kl
motfémJIaTlmelgmbglmhylad@IglycMs: afabomraooammculax Wengjm Hublm wiolecular
0/
welehb v B8 dle s M Bl BlRuR i S RS RE 8 o &t o
remm]eemﬂheaﬂnarvanaginng pebyet hyl ene gl ycol s, of about 8000
ners ten

cul ar nol ec i gh ol
o Btaftorl Gorttpns WL pBo 07 o Bl 1o B el B e Rl ranoe
ofidorhfabouﬂ(m&% to aleomd\6€6.i N t he final washing steps.
I ni [ .concentratiqns a fr ut g %toaout
oo fipdin Rt s Foin et B dphu o8 SRt
rar@mﬂfroﬁ%boﬁtj@ Datttarmboatdite eniort sufadtants, rsaoh ab eediur.|&LkHo
suI*aQe éél‘re Y Bre?‘err ed cﬁ\éss of %u@éc@gn%.r ed
The general method is to make up a solution of the monomer(s) and crosslinker,
with the other components, in a water organic solvent mixture. The organic solvent is
usually a volatile solvent that will be easily evaporated. Methanol and acetone are

examples of preferred organic solvents. The volatile component can make up are from
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range of from about 0.05%to about 5% Anionic

surfactants, such as sodiumlauryl sulfate are a

preferred class of surfactants. The general nethod is

to make up a solution of the nononer(s) and

crassl i nker 5.mith the other conponents, in. a te
bt dR8 {6200 9% o erelpb S Bita B HESLST (e of xBm Boft20% to
abog 4@kl yn a pradéadd erabsdimeat)thet fimat covhpdsitioa i asn tiat the viscosity

evapor at ed. Met hanol  and .acet on r exanmpl.es of .
IR Rt r Bt BBR 28 T BRsF, il SEBRER ne !
surfades. up are from 15 about 10%to about 50% of the

t ot solution, with a preferred.range of from about .

oo e Sl R ratlet Ry B sRLFR i B SoiRlnnn T pABSY Sotuton
rerhovedl byaolgye Sictdapiny, bsotbecimeisaThe Belutios hotke inetted blilsigte is

easy, penetration of the solution ipto the substrate, .
ISR BTRRLEE. itk R I B, BB v b Bani
comporoat e éxtreases $tad ovendlediavd inhihé bebstrateudndoingreasest the

excess salution  remved by rollers. scrapin [ . .
coRRIFToRal e R aHT e THORere SEnETistel 4P visgosit. The
resaltlistvatitht cerasiapgrsatution gelisesatkitye sdlidiphasé eftpersabstrags, e.g., the
f.bto.rem)v_e thef al at idlle organi ¢ .c%pogent. TtEl S soluti
Y&} BLLRLVRLIBRIE A SRS S PP MWL AP &t fig solution, a
convectieas@s. It isealsccamiogiottaat dspactaff thehgrodessstbhatweehenmh@urit af water
rei nn&heI sotlhgt iO n and. cornc#{?rnﬁntl A 1Ehe viscosity. The

M 12 ElAY NP POV AL PR RPE8 Ut i on pul I s~ back

t he Opeldad farhacmatings frére nsanosiariatas  wedl .. polyinfegic systeerssFom

abri? and '

a _non-woven f I eaves region in th
XANBE ST WA A5 LY U RS ST a@’éﬂ”{)'gStpP{PéJsp°8?§r?gsle°"i‘ g
moabserianysten @ntl potynesipe ttenoés pare opthe pescess.larte takeethe selected
amount of water remain to allowthe po:l] riztidqn ts and
MoPgAEt PB’HOP%“%rPo%%%’H?”ZdE‘%’ea%eﬁ ROERIRNS "éQ S3gfgr diiuents an
appiizsdnerdsaltas seletibn @sa pabysreubstratgy The sslutidrois drigd to remove at
nake ac '

=51 F PP R SRR BT it e TS e R B syany v
B e Do owrorian® | aked
bor Siesoaing SoufTBR R e Bay P e o5 oy SeRpBd ilth
refereaod tcavingfolraéd ofpdlysaachzride usuch s sgaadse, oréher rearelgel-mhibiting
dried to. r ergglxe at

20g o Pl 4 iohE S oAt ons ST Rb sl b Ao il 0k hung
matdriel0 radi ation. The porogen is then renopved and the
g Rk At R
heatefl abevcthe ineelivey pogntfod thea@lyﬂa_cq;i_tdriyjsaﬁnmmeitidg poiaticdrieasor
o s B e BIB9S B g o anc
98T®m¢§neommh!y;t@.tw¢mt. @°Cadnd abbuﬂ?ﬁ?prhiysmmmd@n ooaastep by
coffg P B Bial Brid AaREN o3 ARl St Doy one
capbisy st thie goolydecchatide medawdegedpformto @ aolverst slon as water and
s b 4 3953, Gl SR 4B L5 Pl b ol B8 anc
codedrittmfoymlzedalcbre G2 G therd rehieatet t8 8 Cquidlsotutiompnd éhedgatinhibiting
in. t i ni d ti [ 1t
ot BTt TR e Ra M GARE, OFFS B ComebBiTrspvegoe
sol8florciarcoblied stypiaalty tb laboytobgre deropematude (A3iCpowder ed f or m
to ﬁ\ é‘.%'e‘r’ %‘ihosdyﬁ% p%?ys\é\\@ct:h%rridg%ddissolved by heating the dispersionin a
range of from approximately 95°C to the boiling temperature. This can be done, for

example, in a stirred vessel, or in a microwave oven. The hot solution may be filtered if
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di sperse the powder into a slurry. It is then heated

to dissolve the pol ysaccharide and cooled it to form

a gel. The gel is then reheated to a liquid solution

and the geI |nh|b|t|ng agent is added and di ssol ved

into the Q It has I SS
neqdRso ot ol of ShepaRatiet (R AFrg T Ent B Soruton
pmﬁ@nb@nﬁaMm&d@aaﬁm 35 In either nethod t he

poI sacchar,i is d ssol ved at n t he.dj sp

RS R R G bR AR B b o3 B BffRatver

cocblemmewlaﬁamr At robh mmparatlhre tbhemelutubmrs a stablephan-gellekd&olution. The

oo TR R et 9 CorB B BTk eta v MeaObn gtinegne o

mooé belrinipibitihg age@ts. Once a clear solution is forned, the
sol ution refera
© i ShESbei R SAGRaAR FeeP PR JelsfmERE bipdip Bropiiefiuediba of
thedfeml caading afte dlsmirsmleisymadmsd thahthe Siobludonoentratibn bbpolysaccharide
bl e, ., non |l ed

s HeTVRSH B0tk Br1ob REankDh s eterade B apBA oA 4t 4%, more

pred&@Eblyibetveaspabes sy td»ybmt@"/adﬁlvveugm obfotdl fiealoution. nor e

0| IR bt B8 TN o RSREARRE BB o
20%d byalveiglotadf khegdussﬁlmmgjscstptmnsom savemidhay e dddad td inerove solubility

of by sBEeGE F ks S sDiale B 01 St st R Bhice on
dmhe;h;&hcbfot kudéO@&ermaretknd\?n nr:)?ugee falblrlgztzll |berf)ef\ﬁ1teinoabout i |2‘(;A) to
0 0 . .

o Sroerthictina’ Bl 8o e Buert WiEger idut el d¥ing A, Feljig an
coa@lingi Tiog agemb utaly ,belgaided to e %tob yolukiing bt tocthe sblatich sfswlceoling to a
rBHhl iy S S5 B P T S RSB CBEBIE 1 o
meshod a@eelnbmt&glagenttls addex 1d|th®gé13eldaao&mam \Maem) added to the gel, the
hegtnoqgﬂlél}l tendig) %esbségssﬁms f“?rﬁkgé)%wéntre egre Sggﬁ&s oare Sased on

zinp/ lehiemtortsheiugedalts soch asZg@l, | Lidig aad NaOHIZlrci sags aardbe used at a

cooling. .The agen e added to the hot
cofi el G RN 2B 0P BEPRRY Batafor B sBbleBuuion. o
to mbcmhubtlltyelmge Iabmil45t8% 6ot ZxiCl,anyd abou 5pr6|°/ofort20(l‘¢®§)plLem|em salts
re err I nhi bi.t

o A4 B oohferfratb s leaf inliref 188 f T ekl iR, apout

45 Bhiefog €ICI, 31@% fordal OB orsal. ath farLiS@NdNa®H cassilsstbe used at about

sol on of . th Preferred agents are based

IMSﬂﬁcﬁ?trgf%%a‘meg reﬁr%%@}sr%rb%? um salts such as ZnCl2,

Li CIrhe gaksinlhla@ag a@emtcnamélsosbe; archbetrapeed satall aolute that enhances

C reater, th ut, . 15%.b iaht,
ine SREEOLHE SRESTe SRER BT EPARR ot il BB o such ger.
inhidtingbadentsyare urget ancbglmntdlm&n 84%its atrcoAn€itatioasdp &bt inorganic

460/ r_ Zn(NQ ! L't umsalts nbe
salf bt Bl Sh 0 e ebobh PR rgBibopS pHREe®. cisoium
hydrogerbphaspiratie] triisthydetspmethydamBeerietrank] ddjund fet@bofate, and others

' for Li SCN. NaCH can al so be used at

Lj 4 0%
kn%\%r'gﬁ;thg%e ?Wegd'ﬁi nﬂ’atl on. A preferred salt is zZnCl Z
TheAgnireus*dublsirate rrsgthag ehbsam;ormbsy)ofdeoee dibasked peovea

o ahe B L Slusc IR SRt RBP4 e AL

prefexablege Iaeld gelhnhdltylnggnatgeaitsiao theesolutiea ireordegtoanadify rEind wontrol the

t ent.r.at . on to 8M inorganic salts and
Str'ﬂ)&‘f' rn? §§R:er§{:es Of}g?, hrﬁéf%?é%ﬁd 2, potassium di hydrogen
pho§pkatass ofl adaesi gahmodifying materials comprises volatile organics, miscible

with the solution. Examples are monohydric alcohols such as methanol, ethanol, and
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30 hydrogen phosphat e,
tri s(hydroxynet hyl )am nonet hane, sodi umtetraborate,
and others known to those skilled in the art. A
porous substrate is then chosen fromany of those

e, Loom t enp

PrePas e s ganbeiuseq Op & StEehERTRRE el B b gt btsotlon
Hugixéd agmebmlmdtrfeye lag:oh@ns ean ahuset med:uhueatusnIoﬂthe(cjagaroseoPré&rrred
t t 35 st t e
anphnaie P EPREBRR W retiet Bl ST EnRRGurRBE [y e
alcohbleto albbat d0OVIL iabost 60% atthe Wamrg/a?refsrredmlsmdmisernemﬁm
ri,C _al co C as

s ol uti on, Exampl es noh | s
gl ESAaNeS Sith de tong ol Froo R R it ol BN DeT B Yo
solupility®f agarosstsriedsd intketonbatatey nietuge s lAing Intiktyrecdfawd wr more of these
ol Et.i on. %%grgq?rt ﬁrmunts of these al cohols can cause
m%?r@‘cl 'Bi 256 Aefie agarose. Preferred anounts are
equiAnuibeucess ofadded heltrhedifyirigenatenals kempiidast iomnyolatite miscible
refe d.ls to add t.he 0 abqut, 409% t
orghEsNaS it outieh difess AR dudeinf Ao s st metny
pemtahd dioh) [dietiy|diesglydall, rémtaneagy ol dietimgerscgyamehe aretrall, sthyl, or n-
st .be used,. the spluhbilit f
oufahEBer olent Bl Rt BT SR e P etEn ot agrviene
glyotbl d]methgalrethmree:etafte tthelere glyadialiétiay| ethes aadatate, diethylene glycol

SR B0 en VOLL Shf 37 B A hEh B ER G P

glybbllrdlmemyll anlg)eredlatlrpleee gbfcolt diethg athreg) djdmdlegé jgtyeolldmaethyl ether

acegkla\{}y 8||eﬁ1 cg{,%rrg G%%efr acF%?eeﬁ\ﬂ&feag‘g( m8 p)%) r|1eet rl]\%/?]tgyl morpholine,

andrertenike, p(ﬂydllyylena)glyafo{s beb\yImc&édansrveught atd‘leylbeemargﬂ)lys:oﬂ materials
th ihe di rretlhél or d| et hers o eth
a a

EIR/N R gt -yl i h'iVP CLIEY °at@8?% eékaﬁa? é%S contemplated.

gl onbthdr eltatwdﬁ acdtjlaegelanedhartn@ mategdlb gbmpesegl watel-soluble polymers,

whg;% cﬁ%le %)f g/)fd eéﬁ%hﬁ)\f/eg @V\g@%{ ﬁér}rolldlc?pé,[ Q@}vgwgalc%h%} coquethylene
glydolaeddxybnstahld watet selutyd mi[yaogltaﬂga:ﬂsl gcgfh?ztBMamd
pofjpSliene-gh JE 8o ArEFACuFhdE’ TS JER A s fpvec o cotas
pomgqmisd [Tihatis, Neystbrytfol ther arhadnt néyoluraa df mlee:obilmgemat is freely

oo B PR ad et o B B A b P =

m Xfl'beaael plflymem: aﬂdltges eambe Ulaerses blehds Wﬂﬁl'l Ehel aaadsedn the initial

dlsgr@p{écfr]n%?[gtog ciagmtéas e%stob/eﬁ guqlggl or gﬁgrl t\%:‘agﬁed materials
just distusded Iar;e twa(yed dEarexmm be$akepadoyw add arpsprcessivalameunt of
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andTHgétg%ré%.. : , . . .
ubstrate is impregnated with the coating such as soaking the substrate in a
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Pol yacryl am des have al so been found to be useful. 30
To obtain optinum coatability of the solution, one or
nore surfactants are added to the solution. Each
combi nation of solution type and substrate may require
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The coating may then be crosslinked if desired by any of the chemistries

commonly used in the industry to crosslink materials containing multiple hydroxyl groups,

such as polysaccharide beads, these chemistries being as non-limiting examples,
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The coated substrate is then rinsed with water and

mai ntai ned preferably in a wet state. This rinsing

step is generally done at tenperatures between about

15C and about 30 50C, preferably between 20C and 50
e at
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the like. If desired or required, one nmay apply a

second or even nore coating layers to the first in

order to reach the desired thickness of coating(s), to

change their chem cal nature 30 (i.e., layers of

different cpatings) apd the like. |n on 0.
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with an endcap. The core can be placed in a filter
housi ng or a di sposable capsule having an inlet such
that fluid enters the housing or capsule through the
inlet, flows the outer surface of the wound coated

S |ts he ¢ e |t SSes
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25 housing that is liquid tight or it may have the
outer sleeve liquid tight (as shown) so that the
cartridge is in the formof a disposable capsule
cartridge. Figure 6 shows anot her devi ce enbodi nent.
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incorporated as the filter in a nultiwell plate wth

the coated areas aligning wwth the open 25 bottom of

the wells. The substrate can be attached to the plate

as a single sheet of material and have the coating

only where there is active filtration or flow.. . .
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epar.ation). educed plate heights of - <0.1 cmare
oefid R B RIEe BEoEbasanPe aPprated he mgda S hE présent
invehtsdn' ¢apLd taimdred taittarsst\waticulah epslickfisisorazal  pat hway
for an adsorbing entity will be short enough so that
di ffusion into and out of the hydrogel will not be the
| I MExan@|e0fRotet @mpethttiengalilé agarbE® sEILIQGT Urable for coating

separation as it is in current preparative scal e bead
medi a. The nedia of the present invention can be used
in Bi)@g:amﬁ oca@al/resé b@n@éd rl(rybé mrrabl ] fmgiha@hymradﬂna-mdﬁch_) were added
ture t S ecte nol ecul e oma.stream cont al ni o
to 94 Srams o walks. Rier P ers AgiaedvhlE hering ahe SRRRIALES o §C
unmlyh i;hxﬁallai@ems'e :c?gpllalti@ﬁ i/vaafqrr@kjﬁmié Emm Tr@élﬂ(ghiﬁ@ ls?lOtioN\WﬁQ Booled to
relatlve u ltered ce orotns; ysed ce ol NS
roaih I‘?”b‘%eﬁ%tf‘%c PE\H@'C% P8'8gt§‘§ 9 '8%&%"3”3‘? a9eHigving rf%/#?er @931%"%%
chiractefsfze et biheol this@er, 16rdrasoNand shloride Wevy daded a8 tHemixture

treat bl oo .~ 0ther bodily. fl ui to renoye the
wab e Bler @9 S5 B a0 G Ui s nd ST relyiin form
ho@Bgeaous olnties Thistiuliop avaisaher atieLiptréo@terBpélatiré;able solution’s
such as a nmone 15 or th

| ecul h wt h h like, 1
e g g cOeer A e ST O GrEGTRBTR TR pEP TEsaddieny 899 arams
of Pgthahyl 4. €hrensasTdFlucvadt EC-98LREssuEfactaht (3VEForap&aty) kere added

sed .to, renoye viruses, endotoxi.n nd ather . o
wiile Sirng 008 6L AGe se S ol LhE Endlmolfer farined auiat room
teng@gtatoe. appr eci ated the nedia of the present invention

can be tailored to fit alnost particular application

or use. 20 Exanple 1. Roomtenperature stable agarose

sol ut i on Esdinprld. €dabng asiag taven Bimpegitartstaile aganves e

powder (type X, obtained from Signa-Aldrich) were

added to 40 grans of water, the m xture was agitated

whi hepdheadfinm@natoven fabrearading rsepddé si2b Gf abidiiti1DOo &ficrons and a

pohg%%oggﬁ"g i%%@é@g{h%@ E{egj%[arrmrge% o;r,jciw%elli, R/iatsi.c,gcl:huf.c,ét?ﬁ was
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25 room tenperature, at which point the solution

becane a gel having no free flowng characteristics
at all, To this gel, 15 grans of zinc chloride were
added and the mi xture was heated again to 95C while

o huiadiibis satiriS AR EsBline GRLIPHRY Costuff. The
fadrio Wasmprﬁmpe tied agaeosd swdutionl df Eixample 1 §uchehdtl tosvfabgc was

cof ARIACHENE ot P8 58S, E N s st thin bECET YTyl pheets o

polgéthElleue flhdarﬁﬁscﬁﬁaetédjgems'uo felncb\&rﬁxc(aé’d\/ﬂsdﬁmmefmﬁ) theesueface of the

ratfis i e e b et e o s shats e R BRGo sty atygam

tenhEpEratoue@ovéthemétaaibl aGo ahboghdugatagby mmpsbtaeum eTrat dry eoated

t abl ar ose

raef N g PP Se enckidP St ThpgoRies S Eliplie e sat and
sunbetarg ithus coéatmbdie cEEivg (O ¢ enkaIR4hRBe égmGrTevedmatwrfgbrmfwas
- Lowel . S setts oat ed argse
mrgBiE oG RN g BBpe A B hBlie M bele R HotR%e
coqited €atlia mens tHdrekeptt abwater. was exposed to t he agarose

solution of Exanple 1 such that the fabric was

conpletely wetted by the solution. The wet fabric was

t hen pl aced beEvanesle BWOrcshinding affagarpst yedtingl ene film

and squeezed gently to renove excess solution fromthe

surface of the 5 fabric, the fabric was then renoved

f r oimhé hatdrivenagaest soatad fabric dnotrdextampd 2 wals imo@nsed in a mixture

tenperature taq r t he hanol Q
conGRR BT & R AR A Sy el oA s R PRt he
tenmparatuseof this naxctetenmas ihen gabed toe50aQ aind dtee emslslm@mg emnnen was
the salt a surfactant th creatin
AL GraseR) BT STEnakS Paart ekt o5
crassiinked edated fakmit evastrivséd nith eratarisegerat ireed mbemovaexbdse reactants
an ﬁmneye the acetone, the agarose 10 coated fabric was
? Ra kept in water. Exanple 3. Crosslinking of agarose
coati ng The water-wet agarose coated fabric from
exa 15 cont ai ni ng. 5
o arxoe A e AT ot Pl a3 S Lyl HfoBroey sP)
grdupdr oxi de, the tenperature of this m xture was then
rai sed to 50C and the crosslinking reaction was
all owed to proceed at this tenperature for 16 hours
undeThgemnsiliekedjagardseocnatddabric pbeaimpik @ dvas dramedsebamb aisolution

o RSB A o3 R S oo

thﬂbme:ﬁwﬁioﬁk@scﬂl@mm tbeatalsegi tei50PC snd thqfunq:t;olnal(zﬁm)n reaction
The cr

wal A Bl obde s PR BIEBE 1 6 RS nd@ et Shitatiop. The

sulgnpwm/d I tnhc?;arnghmd dnamufpbmxgaaesmieaj?/gag \?att@ﬁ?ezsgllega‘mrr:elé td.rvhove

oGS RS BREbES tnelsgBad R R i el e efoBRitt oPlhe mocified

fabrie actsi noeasureaisto del 1omdni/mirppsidre&do<aumtmnasoduenmwesatel beffer at pH

4§and clc%dﬂc Il\Jnrt?o nqlgr gentle agitation. The

Example 5. Protein binding of SP functionalized agarose coated fabric
A 13 mm disk of the SP functionalized agarose coated fabric from example 4 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
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sul fopropyl functionalized coated fabric was rinsed
with water several tinmes to renbve excess reactants
and base, the fabric was kept in water. The
permeability of the nodified 30 fabric was neasured to

di i
preip fal e E i MRUB L e Brditot (R el pBBe M sl e
cor}lf&egtr_aluon di Iymblzylge of tg_SIBrcﬁtauncsblenﬂ Wafz erﬁbcaisg?g?ﬂ tlg@ amednt of
abric mm di u | .
iR P B fle EbF s caicy Bler @3ailon e " Ee 3 hffhm ok of
fab@umlThn‘ prptetrsiphding chpdditgiof tie fablicAvacondsiced td heySArhg Bstizyme/ml
cent.ra

TR Bt A e SRS o PR OF BTbbe hE hepi g fow rate

thrau'igdrpa omwla{n samplet ofdime Modifidd faboia rhavuag armmeoftplanah ane using a
er. agl IS ntr

o R yRE Rt neaht The S8upifiedie St Sropih 24

setamds lmhdexftheqtermnelltunnhd'mwrtoatbh eutﬁsafmte bad/\aﬁowaételmlf at)rablm 6

e er he voICu of the 13mm di sk of fabric. The
?ﬁf‘gf’é'(‘ %a?’ﬂﬁ 8@%3 ty of the fabric was neasured to

be 50ny Iysozyrre/m 5 fabric. The vvater flow rate
t hrough the ne ing the flow

rate through X@F}%@eu‘? g?@%‘%p?o% ﬁgb%ﬁrﬁ fied fabric

having a dianeter of 13mm and using a colum of water

o R eI A AR L SRR T ree Srafut Too ficrons
andia@oedsity obatlait 68%evdsacbated \lvwmagaabfe aﬁcoﬁﬁmltOI the fllowing
BN St RO e Rt B S e bt R et Feflugssan o7

granasoofi e, Nedebt@tapéiarrﬁdd‘lmwragedaNlmrtIauml chioride, alehuhat HQDfabric was
' ted wth

colf 3051 Ao R BEA o ey SR BRa OB M Dsnects o
poliyetbylieae m‘aamkmmaeded gerdtlyso kemo\ce(rjgmeﬁ] aTlgt?gtgror’ihn m:aamn‘ace of the
racE F SRR e rev e P in SheRie A R AN fmpareea i
wate sor Wanijpliesad jormehé¢ edating. Tiecalolost icoated Tatwicweds Kepbini veater.
B S B RS BeEl BE BI rs o
Exémples 3hendsiu ﬂ'ﬁad,ysozr;fmé hiadinpahpadty dof e rhadiifiedfabes wak measured
i OBE ik e ey e 1S TP HTE R Ry s Cote
fabcie Was| nosas ucsaistb dd TQabmg/mlfrmlc.kept in water. The coated
fabric was crosslinked and SP functionalized foll ow ng

the procedures of Exanples 3 and 4. The |ysozyne
bi ndi ng capacity of the nodified fabric was neasured

according to th The | ysozyme

bi ndi ng capaci tgxﬁ?agﬁ%e@grgﬁglgxr%n%r u@%\%g measured to

be 120 ny/nml fabric. 25 Exanple 7 Dextran coating on

S bstraeA on-woven fabric of

o 7GR BB DleBls B 5 g Aiele Sl SRR Tod microns
angh arposisity obabaib 66% Ve bomts] witratedraniaicbordigtto &re following

ordjn toth follow n cedur oat

rETE Aol g5 ioh e WbTas Rimgrng & o daiph e wyg 1 o
poly&thylete glycol diglycidyl ether, 20 g polyacrylamide solution (10% in water), 1.5 g 1N
sodium hydroxide and 62.5 g water. The non-woven fabric was exposed to the
above dextran coating solution such that the fabric was completely wetted by the solution.
The wet fabric was then placed between two sheets of polyethylene film and squeezed
gently to remove excess solution from the surface of the fabric, the fabric was then

removed from the film sheets and allowed to dry at room temperature. The dry, coated
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pol yet hyl ene gl ycol diglycidyl ether, 20 g

pol yacryl am de solution (10%in water), 1.5 g 1 N
sodi um hydroxi de and 62.5 g water. The non-woven
fabric was exposed to the above dextran coating

sol uti.on such, that the i C s completely, . wett b
fatf R Pt h 38 oyl 54,28 b4 BTiadR e i ostinkil thedextran
Théebatee fatricavashieat snsel ip akieeishydraltiends tb meraovk sguaezaded

ent | o.r ve excess,sal ution fromthe surface

mefEs sl Rito TR B8 B VRRT4E e bR A WP b e The
crosklnded daxtchraddatasefdbtiowds theatSH ftoatinadrerbacbrdigy to The procedure of

dr oated 26 _fabric.was then placed i h_an ove t
Exgible bR APy s bpndgres oy ARFie Lpdbrdn e, b} grocedure
of Exeampie &t Tk fyaduyine biading bawpacity nstbd coatedditeic veavaeadured to be 28

ti & .to renove any unreacted materials, including
mg{rﬂeaér(ﬁ'yacryl am de. The coated fabric was kept in

wat er. The crosslinked dextran coated fabric was then

SP functinaliz to.the ol ocgdure of 5

d achgﬂiln lam e rate
Exanple 4 and )ﬁagnpf?/ f)y Y W&i%& gasb‘ Eﬁy' was
measured according to the procedure of Exanple 5. The
:%Eegaﬁ:ﬁg%m?giﬂdl r? @%a%ﬁa]% Irgﬁlf gw%ﬁrgoear%a gﬁﬁéj @feggﬁc;vﬁnﬁsrmulation:
Pol.goalpoykaiyiamimecoat ed substrate. 10 A reaction nedi um

haviynd g pH.of . 9 was prepared using the follow ng
f@r%%ga'f‘ﬁh‘?h%ﬁf 6% pol yal | yl ani ne 11.6% sodi um

2. 2% ipdy e iyleiéinpink epichidrehyelrinanmelified (17% solution in water)
i chl ar.ohydrin- ified ((17% sol uti [ t 15
B SO SBMIBHRAN PG Sol uti on)' 54 0% water A
BHBH weterr ahi gh nol ecul ar wei ght pol yet hyl ene (UPE)
towi.t h I di t .

TERARE AR, RO BT relFEADTER VBT unlifis Vs grmagtwir
mettemonartd direettp camacted witp tfecatsbve rsofutipo foy ebbytl SEeminutesl he wet
mef e et bBed Dl P B wirheRiirdife o6 vaf e Moven set
at 8 Chfoanenitwdes whila Bdieg téreful notds sihy alktitmgmesdcdniedn inifidie the
cra g R AR O v B BB e e R 1R AR e e o
drypdtacad témpe_mtupazé’ﬂneairy ﬂm@ﬁ@rér@rwaé then placad 81 arooconil160%C for
o B 5P s e 5. TEE Rt BER oroany
wahiett witthivater,anetbarnbl @hd Bydpclainde adidl ¢lne i) od diigwest tordpp at room

25 t .Th f t_ wWth
e SR B R T 1 Se] By 2l FoPielity gt At a strong

affiRity foe ®one<Hu -Snamanionicalyeye. Exanpl e 9. Mnoneric
coating 30 A nononer solution was formul ated as
follows: 12.5g acryl am dopropane sul fonic acid,
1. 875g net hyl ene bEsgauoplgl9anModemetic 8rdting0% NaCH, 3. 89
sodi um dodecyl sul fate, 25g of polyethylene glycol (MN
8,000) and 76g water. This solution was then diluted
by AlRémdmerfsobutiet aae fanriutatéd &€tollo\gs cl2ray 9@8midopropane sulfonic

aci,h ?g%gn}nte{h?/fe%re btls%cIy?armmdea, 6Cé)r%£ i5890 é)d)Htéggr;] SOJUrinSdodecylsulfate,
25¢ of polyethylene glycol (MW 8,000) and 76g water. This solution was then diluted by
125mL of acetone with 0.5% Irgacure 2959 photoinitiator to form a coating solution. This
solution was applied to a non-woven (Freudenberg FO2463) such that the non-woven
was completely filled with the coating solution. The non-woven was then air dried for 1-15
minutes to remove the majority of the acetone. The non-woven was then run through a

UV initiation chamber at a frequency of about 200 to 450nm and an exposure time of
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solution was applied to a non-woven (Freudenberg
F02463) such that the non-woven 35 was conpletely
filled with the coating solution. The non-woven was
then air dried for 1-15 mnutes to renove the

of . h
QPTG AT R S PR DARPbE0 ) GHLRL, T ampe was
thembwashed @0a gerleﬂs;_:(ehoﬂ veartelr t_aanhseﬁoplts hoerst 1 TMEIyeézyErlia tfibcggg c@pacity of

ol yneri zati o) e. nononer sol uti
e B Wre Mot (e SR Wiched | 1 a serieo (3)

of water baths for 24 hours. The |ysozyne bi ndi ng

it f th dtob
Gamgi i f abri c. 5 RIS & TR coating A
nmononer sol ution of Exanple 9 was formul ated except
h it dj L.ut A 208 { t

39 a8 865 sl APt B BT e R o i

208rahtbof a@tormod:anﬁéumng ORT6% Isgdcute 205w tanmtktbet famt thedioating

9. The lys me,. bi ndin 0, Cit t
sollfirt Sl Wil SRl R Bt B Biheltep e S ® bitd
cafacitypf e kbatehibalwiterascmeasirédy e damgmefabsiol ut i on of

Exanpl e 9 was fornul ated except that it was diluted

with 15 375nL of acetone containing 0.25%rgacure

2959 phot oi ni ti at dxatpld of.Nldrivenegicabiaty sol uti on.

This solution was applied according to Exanple 9. The

| ysozynme binding capacity of the coated fabric was
measunatbnier stutié’lﬁ)ngExdmpﬁlabrWas. fofaxdatpt exdsdt tHdb itevasrdilated with

t 20 A, no oSpluti 0] .
3758 Lol SR Pireet fdtstons R APeBHRdoM tecraaiine
soluhmn Jostdoiugios wastapplred é’dmbsjlrigaﬂomample/\asTmpyﬂdZwGhe binding
Th Yo| t
S e e A o
fabric. It had an ion exchange capacity of 285
/m.. 25 EX I t I
ubstrat 6 A monomsr LRULT S RIE ORIt od ap
follows: 12.5g acryl am dopr opane suI fonl c acid,
1 875

|sa 0/ NaOH, , 2 f

P OBPRT eTE S 5O WAl kT Bbisfe =B R R B e was
usebinube ooatingsotubiem Tdhid mumbnh/yasléﬁ»lmd aefcoadieg tnExamplé@9. The

Q.25%.1r gacur e 29 pho Qi N tator form 0
vs@afTTR PoRTB RS 37 el e R T e B Sy e
has an émrexXchahdd qepaeityCafriad5,[e@@tLm cron nmesh) such that the

non-woven was conpletely filled with the coating

sol ution. The non-woven was then air dried for 1-15

m nutes to Esample t3hBlomaeric tgatiof onhyloacebstnage The

non-woven is then run through a UV 35 initiation

chanber at a frequency of about 200 to 450nm and an

ex pasno@nterrselutibn alas fdrmzilatekaoiotswan@. Syodoyyramidoptapane sulfonic

oo P TROGEE PR sl ML 508 v SRSy B
(MUh& 00@sandta0ggvatery Ehis Isallitiam w28 then diluted by 125mL of acetone with
0.25% Irgacure 2959 photoinitator form a coating solution. This solution was wicked into a
woven nylon screen (Millipore Corp., 60 micron mesh) such that the non-woven was
completely filled with the coating solution. The non-woven was then air dried for 1-15
minutes to remove the majority of the acetone. The non-woven is then run through a UV
initiation chamber at a frequency of about 200 to 450nm and an exposure time of about 2
seconds and polymerization of the monomer solution occurred. The sample was then

washed in a series (3-5) of water baths for 24 hours. The resulting woven had an
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adsorptive coating thickness of -10-30 m crons as
determ ned by optical mcroscopy. The |ysozyne

bi ndi ng capacity of the coated fabric was neasured to
be 67ng/m fabric. Conparative Exanple 1 Agarose

coatin ccC in 00/ 44928 on substr at
acatyegefiis BirnAss fiedb B S s Bl By dea e Dacopy. The
lys@zyhieBintilg 28pddity oMMetdoated fabravdvheasured t bedB7md/ml fabric.
agarose was prepared by dissolving 1.25g agarose (type
XI'l, obtained from Sigma-Aldrich) in 50m of the 8M

ucempativé Egdmplé 10dayedeeddafing @cording b Wab00/84938 on substrate
Exanpl e 2 having a pore size of about 100 10 nmicrons

and a porosity of about 65% was nodified with agarose
accph@MgrebGolufien irf WatkOWh$ prepareadissolvine24. aaruréa Wes® mi

XPp o, t he above agarose solutjon .in 8Murea for
wefe DR 3 Ik SRR & Rafien o srAled B BTG 2Fg a0STose (ype
xnv\@sttaﬁdd gmtigmalidichp m. SOMMf Wi s akya solutieds t hen
rose qut on and i mredi

fromthe a
D BB TReB Bl R G EXpp Vo & POrprsEer @bpiclfO
mlétrﬁlbf amha\?ﬁro%lﬂﬁﬂf derpt 65% mgﬁcﬁduﬂeﬁxﬁ.tr\é\@geﬁwse‘ dqordiRy t@tthe
[O e I'l C Was er ne neasuri ng.
OISR S B TP A BRSO Pao GTaGeree SABIPH L urea for
fivd ﬁiﬂfdté‘slislfm itthed tie @bﬁ@%g bombleﬂe’?ymb%ujbylﬁb RQIuBios. OtHeWet @dbric
ter cm

\%1 e.sa e di d ot show g ﬁ?
Iegmv% rpra @I%'PS? ﬁ dtions yg 6 ek q&%plzed water
fortzhatourst. ITRe pdERd Fhbrichead thbr | k@pt\wwete?s Ubsetmttar fidw date through the

|1 ugged by .t agarose. . T ant s and results
rat A R I8 By g (e o eHes BB o e oy SSiDplB o theo
modified lﬂamcalanmg%i digneResi 1EnMRMAdaIsingra é‘cﬁﬂﬁﬂih ot WQt@S15bfh¢rrﬁ1elght
n the

the b acity is greater
The AP g AP Py Ul e s e P ARRST Bgsgesting that
them@é aﬁ/tﬁé f4Dirio heng substatitialnelugydd bisthe ra@bro@FSt ance
trave

e v e iR s tordhish her e T e rasecy mvention
inctddalmblt cl;or'r'ﬁchfsgt@f'r@d% foE E@)faﬂ?thmm/\meh; mtdlbnwurcgacm@f I tityyis igfeater
e entla 0 e onve |ve oW
g e PR e P Bl Lasey A FTAS et R Oaver binding
buttaé ellﬂlu@ionﬁlclﬁﬁarﬁt@t redl@itery ot ﬂgacﬂmblﬁ@ ehiitptcadveDd rsca@ﬁrctenayz short so
romat o a eCOU
it s halthieder 1Sh e R b T EsHoE. s e padts cnasty i

es@ntllawm@épe@ﬁémtmf &l caPnestvadiow rfa@r a miedelanéimwhenerm@t a
| .uti.on g1per or mance

ad?%fP'HM raﬁﬂ”gamagﬁé'éﬁ%eﬁé‘a ?temt‘e Wetfﬂe PEPRIQBFTPE §f the
chrS)rn’Qtdg’:wpm@béﬂ greater 30 than a prepar atlve scal e bead

nmedi bead ol ut re ative
o e B g el e Bt g s e e o or a
lar@dr dpfifneAa@si wwﬁiomﬁleﬂngﬂeghleaelm@ﬂﬂélﬁ & hevel bmermie; wgq Riapnagddivtion
reater e nal n expect.e on
ehf p it s to 5= Aoa Hendl IBR Gb A RAREShRY RO RF o Sbreater
tha’rﬁeagpr@pél’@&‘ie @@@Agm méedig _lagcrmm peadki ngughfretmndmgpdepzarative media
erore use. ) S t | e re e .
for it SeHLAtS prboRoletuley RS Bhet shtie o FierFhis ap i Sidinuypere the
binhy‘@_rdagad:ityﬁﬁ%%'té&ﬂthalﬂﬁe bmdfr@bfalpaatyee:kpeateo baséd e thel sigface area
evice as,t S not . requl aCKi rror to e an
of B pafousanpae 4 Mo g due B Saiabie fcrt 3e Mebiabetore
use. a(At; ig tglgleal@Oéh@rddwlﬂﬂfeddwﬂbﬁﬂ@m@dwﬁboané poiosposed of
ma\{\érlals(?ac}soab nt Hy oge na“i’eria? rcgr(m: gg Parb%'categl S|)nto a “cartridge” device as thus
not require packing prior to use and a novel media that could be disposable. The media

cartridge could be easily disconnected and disposed of without an “unpacking” procedure.
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CLAIMS The invention clainmed is: 5 1. A porous
coated nedia for adsorption or chromatography based
separations conprising a base substrate formed of
ul trahi gh nol ecul ar wei ght pol yet hyl ene, the base
substrate being a porous, self-supporting structure,
and one or nore polyneric coatings forned of a
CLaitm3s! i nked pol yal lyl am ne on at |east a portion of
all surfaces of the 10 substrate, the one or nore
coati ngs having a void volune fraction of the
Thsifvehtiat @aiofedas: | east 1% and bei ng capabl e of
adsor bi ng bionolecules in its bulk. 2. The substrate
of claim1l wherein the substrate is in a form sel ected
1. f r Apotdus cgatedpnediafus iagdsorptioroér chrarhategraphy ba'aémirseaadatlans

10l ith,
cofRig & Rasd Supdupifeter 8 b artinafetel et G Ry e base
subdtetesbeinga @srok, seifesuppbiing atrectur, akd pog ousoeqadyederic coatings

ot gt e PR R 1 ST PP P A EEPRp e

suIvﬂria@thepmiq@tm(yﬁemetlngshmm\@%vmmnmalﬂachmi ofgh@substrate of at

b Gt cE T saPrARe iiule BRRPSESE P Rsg ™

pol yal I yl am ne on all surfaces of the substrate, the

on oat i in roml.to 5

2. o EreulReR SO e SR e S0 4 Siblashram e aroue

conuisting ob b shédtea fibdrdnded moaslith.t he substrate has good
convective flow and diffusional flow 25 5. A porous
coated substrate for adsorption based separations

3. coTm islsbsntrgteaofm 1 whesihitieg end or med whtindd aralfiorgied on

I I he b b
Su%%‘ﬁ%”%gﬁ E]Srsg gcespo Itgee%%hs{jt | nzg gt r 3§teus: is:]rﬂ]: form

of a porous menbrane and one or nore polyneric
co S cr am ne. I
4. SoRPaR SRl Alae e BB AN sl Sse
sulostrategpiprmed bfrmjtnarilgh tnolesQRe wblghhﬂolyelhyiemmlthﬂmasefsmhmate being a
and the substr.ate hayvi

or es of th S tra I ood
ol pR g STE Hre DB o rife PHETENE boahBY LlflelPEE .
crostlinked potyallydneineion all lsarfsedssif that :mbls’eraia e rooie @in enorésoa'/ﬁngs
oc RS SHRBL B Sy Labab il hoblthelehG: PGBl Bfud B res o
thessubstratataad diie subsiratelhastgoodicontdutive fiav Bng) diffasioaal flow.
thi ckness of from2 to 50 mcrons. 9. A porous coated

substrate for adsorption based separations conpri sing
5. a haseous coatesitsubsteaté formedorpfiorubasealsegaratiohecanmh@ising a base

suI\JA"‘?rrageB orrﬁg%%geul@ghd@bﬁ}oleﬁgf%&/v?@g %esté%gﬁ ﬁ@ee%a}s% r%Jlbatrate being a

pombysm#rsupp@rthag si‘ntgﬁurbom tredomh oba panoas slanmcate and one or more
p°|§W8¥8FO%}I§Pr§f°‘{g‘§ oﬁa crossPnke% ?ya Jlartmrr]% osnua Ssturrfgg:ees Oftﬂ‘II]e substrate,

the one or more coatings occupying from 10 to 50% of the void volume of the pores of the

substrate and the substrate having good convective flow and diffusional flow.
6. The substrate of claim 1 wherein the substrate is a membrane.
7. The substrate of claim 1 wherein the substrate has a pore size of from 20 to 200

microns.
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occupying from1l to 50% of the void volune of the
pores of the substrate and the capacity of the
substrate is i ndependent of the convective flow
properties of the substrate. 10 10. A porous substrate

rising a.s str v a first facial surfac
& Bsliebr e oGP i S5 Ba i Bl pREsE op B 16 %0
miggonous, and a por ous t hi ckness between the faci al
surfaces formng an internal surface, said substrate
being forned of a polyolefin and having a coating
9. suhspbanlsicabie;d stibsteate fay adlberption baseal separatiatsecamgtisfraca base

| ked
Bl Be REflaridh oAl R RTRPLia e G, YRR DSits beina =
por:bOs véeifrseibporsing dtrmmhmtan?toenelos nmerarpolympoc ootingséorinedéa
t C
o5 8iEit ePDRITAIR P el s o P SRS 8 cha Br meye goatings

ocdpyinlyerom M td beo paotneo]oaf valurns ofihie pabe sgbf tmmi;Lﬂxstrbmrand the capacity

of ¥8 s 3P a3 ARRAERS otV BB A B Pa B T pd Bt Pt

pol yet hyl ene substrate and a coati ng on a surface of
sai d _subst rat sai d.coatin c I S
105 rhSofatRRubds sapOins reactai€ R S bR el BFagf nd a second
facidl aunfiack, bethtshefacesdmsitg @irogs, bhe agoadusithickdsss tiedvasn the fazial
functi ona
sul S BAL o B 934056 Sl BB LR potolein an
hahygia@phmg mbbgantuallymoaémgthe Inﬂemralt e byd fdackal sypdfiades csaid
cotl elroactrI on,. chel a]hd Y e@ i nteractions, hydrogen
%@ﬁoﬁ Hﬁ) ahd h%/%ﬁ’g%ehpfé\f \}I ﬂ)e. The substrate of claim
9 further conprl sing the coating has one or nore
functional rQ from.t
ﬂ}g? g?roHas%rp ‘%’Hegg(ﬂf}gﬁ@é% PS"?‘SE{?'? ﬁﬁj tsvbﬁra?e ics), a microporous
memttamphobi city, coval ent chromat ography, thiophilic
i nteraction, chelation, pi-pi interactions, hydrogen
bondi ng and hydrophilicity. 31 17. The substrate of
12 cl ahersdlidtrater df feim dOmiverain e pdigolefmas polgethglenene or
nore functional groups selected fromthe group
consi sting of ion exchange, bioaflinity,
13hytne pltslriatel dfyclaim dOwetleesin trehpaymdfongs atapightrholeqhard waight
OIi theﬂaactl on, chelation, pi-pi interactions, hydrogen 5
POEIY H% and hydrophilicity. 18. The substrate of claim
14 further conprisi ng the coating has one or nore

fupctional u lecte from onsi.st.i ng
14.OfR pghoug)ggﬁtgﬁdg GD% ST QV?FOHS t@%@%dﬁ&%@ar Welaht
polgemmleemsut&hnamm’mb@ r:eqﬂlmg ontdws'swphe lof said nulesteatd, isaid, coating
drogen 10 bondi ng and

chel.at i er
Corﬁ{fﬁsr'@%ﬂri?‘? ?rcrﬁ?re Cr(ﬁf" “ﬁ%ﬁyaﬂ |2% e%ed medi a conprising a
por ous uItrahlgh mol ecul ar wei ght  pol yet hyl ene
m I and _a coa on _a, surface of :
15 g 0F SOBUE R Gt e samef e Uerind pBS RhE i, nctonl
graupe Sslettel énpibk \gad Upydomsistigs of idd exchange, bioaffinity, hydrophobicity,
covalent chromatography, thiophilic interaction, chelation, pi-pi interactions, hydrogen

bonding and hydrophilicity.

16. The substrate of claim 9 further comprising the coating has one or more functional
groups selected from the group consisting of ion exchange, bioaffinity, hydrophobicity,
covalent chromatography, thiophilic interaction, chelation, pi-pi interactions, hydrogen

bonding and hydrophilicity.
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20. The substrate of claim 19 further conprising the
coati ng has one or nore functional groups selected
fromthe group consisting of ion exchange,
bi oaffi nity, hydrophobicity, covalent chromatography,
thiophilic interaction, chelation, pi-pi interactions,
hydr ogen bondi ng and hydrophilicity. 20 25 30 35

17 32The substrate of claim 10 further comprising the coating has one or more functional

groups selected from the group consisting of ion exchange, bioaflinity, hydrophobicity,
covalent chromatography, thiophilic interaction, chelation, pi-pi interactions, hydrogen

bonding and hydrophilicity.

18. The substrate of claim 14 further comprising the coating has one or more functional
groups selected from the group consisting of ion exchange, bioaflioity, hydrophobicity,
covalent chromatography, thiophilic interaction, chelation, pi-pi interactions, hydrogen

bonding and hydrophilicity.

19. A porous coated media comprising a porous ultrahigh molecular weight
polyethylene microporous membrane and a coating on a surface of said substrate, said

coating comprising one or more crosslinked polyallylamines.

20. The substrate of claim 19 further comprising the coating has one or more functional
groups selected from the group consisting of ion exchange, bioaffinity, hydrophobicity,
covalent chromatography, thiophilic interaction, chelation, pi-pi interactions, hydrogen

bonding and hydrophilicity.
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