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Typically in the area of chromatographic separations, polysaccharide polymers, such as agarose, are
used to make gel media by thermally phase separating the polymer from an aqueous solution. This can be
done because these polymers have a melting point and a gel point. To process agarose for example, the
polymer must be heated above its melting terperature, which is about 92°C, and dissolved in the presence
of water. At or above that temperature, the polymer melts and the molten polymer is then solvated by water to
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-1 WO 2005/077525 PCT/US2005/003251 form a solution. The polymer
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science.

As the beads are porous and the selected molecule to be captured must diffuse into the pores of the
media to be captured, the speed and capacity of the system are diffusionally fimited. There are two diffusional
limitations, one surrounding the bead where a film of material may form and inhibit movement of the selected
molecule to the surface of the bead and a second internal diffusional resistance which is determined by the
size, number and length of the pores formed in the bead surface. Additionally, the permeability of the media
is related to bead size (which can vary widely) as well as the media stability. Larger beads and beads with
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size, number and length of the pores formed in the bead surface.
Additionally, the permeability of the media is related to bead size (which
can vary widely) as well as the media stability. Larger be g§281
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not impossible with substrates having pores that are relatively small in comparison to the cell size of the
monoliths of the prior art. The reason for these difficulties is that in some cases, air cannot be readily forced
through certain porous materials without disrupting or otherwise damaging the porous structure, as is the
case with certain fabrics or porous membranes. Therefore relatively large pored, rigid monolithic structures

must be used.
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30 not impossible with substrates having pores that are relatively small in
comparison to the cell size of the monoliths of the prior art. The reason for
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and the hydrogel layer must be

material characteristics and application targeted. The pores of the substrate after coating preferably are
permeable so as to allow cells and/or cellular debris to pass through them and the hydrogel layer must be
permeable to large entities such as proteins, DNA fragments and other selected molecules.

The novel composite media also circumvents a problem associated with bead media. Typically, a
bead media's mechanical strength is coupled to the adsorbing material being used. For example, agarose
beads are common adsorbents in chromatographic applications. Agarose beads must be modified, such as

by crosslinking, to increase their mechanical integrity in order to operate at reasonable flow rates. This



10

15

20

25

30

permeable to large entities such as proteins, DNA fragments and other
selected molecules. The novel composite media also circumvents a
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the substrate being selected from the group consisting of fibers, woven fabrics, non-woven fabrics, felts,
mats, monoliths and porous membranes, and one or more porous polymeric coatings on all surfaces of the
substrate, the one or more coatings occupying from about 1 to about 50%, preferably from about 1 to about
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It is an object of the present invention to provide a media for
chromatographic or adsorption separations comprising a porous coated
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separaioff EHRAEHAS Bl RS S Tl D O S 3 St
structure apdhaving BRSSPI IIAMGHS (FBAFedinoeetiotensta eertpaifad minarsrrithe
substrate, H B8 s evelesHting S B R RRERINISIN Ut QHRIPBIYEORE 96l BRIme of the pores of

chromatographic, or adsQrption separations comprising a poroys coated
the substeie A0 AYBARE EIRR CARPRM A P ST R NS Ran el MR St Ertper st
the mediahaving one or more porous polymeric (PS2) coatings on at least a portion

B B T B e e RS

separationgrsanapyisiagradeousiepted pelsirpte tha subsbaie. ieing 8 dpous IR bietsupporting
structure SRMYIRY VRPN RERRITSDIPheke d i€0) 'M%ﬁéhﬁl&lf&‘ﬁé’ﬁ 5P BiRS&Rof the

invention to provide a media for chromatographic or adsorption -
substrate, dag base RURSIRlS ARG ARPR S B LRURROATRGSLH ST SRl R omHhe arvR eangjsting of
woven fabEicy Qidf- (o vl faieidssiaiy arits dilsin) aloreinand putogs areiNrams e daT@dSmore
olymeric coatings (PS least a portion of all surfaces of the
porous oo BT o EEELL b R R e 4 0 PR D AR Ll o o
50% of theeilotelunfeaiithenporgeni the sutsteaiedhe ore avmotartoatinge Heing fovmed etohelorimore
polymers Sﬁgﬁmé%rif@ﬁéﬁn&b‘alp@%ﬂv‘eaﬂg R SHPMEIBRARRS, and one or more

porous coatings on all surfaces of the substrate, the one or more coatings
Thsseansirtbenehlecas the Roessnhinuertiosol ks dareiksiin eieaR el helpm b b f
specificatidR@ridisgte, the one or more coatings being formed of one or more
polymers and the substrate having good convective flow and diffusional
flow. These and other objects of the present invention will be described in
greater detail below inBitief DB&cripieciffdbeiOrasings claims. Brief Description of
the Drawings Figure 1 shows a planar view of a portion of an embodiment

according to the present Invention. _ _
Figure 1 shows a planar view of a portion of an embodiment according to the present invention.

Figure 2 shows a cross sectional view of a portion of an embodiment according to the present

invention,
Figure 3 shows a cross sectional view of a device containing the media of an embodiment according

to the present invention.
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Figure 2 shows a cross sectional view of a portion of an embodiment
according to the present invention. 30 Figure 3 shows a cross sectional

WO 200§¥sBha device containing the media of an embodiment agerdidod iR
present invention. WO 2005/077528 PCT/US2005/1103281 Figure 4

FiRR SO 93RS SRR VigUoPS BeasRRRddeviRa RN e s isuRient
. an embodiment according to the present invention.”Figure 5 shows a
according deePegsentiRvantitsv of another device containing the media of an ‘
Figimmstionens crass ssatineh toidh of BRe BRI Ve Bl dinify HE QIR SRR EMRSS
di ieﬁ,tionasl view o{, a further device containing the media of an embodiment
according 008 ARG ¥R BPesent invention. Figure 7 shows a cross sectional view
Figiiraif shodisio nmisslsadtianaloimanimfyrther dedchamtaningtheboatimeisn aododiirgt
: RESFERIdRsNtion, Figure 8 shows a cross sectional view of another
accordlngt(t?e@%g% containélﬂ}gﬁhe media of an embodiment 10 according to the

FigheesE$ oM 8 ARk sectipnb Ve w A additnas de rewoptiningtihe megimei@ment of

embodimdRQJRAMY RAROFrEBEniMIBRIGEsent invention. Figure 10 shows a planar
view of another embodiment of the media according to the present
P I A R R TR DR oG ORISR 8 A OBt

according te tateseserd ipeamios. chromatographic or adsorptive media having a porous,
. i ) ¢ .
g e e S BN B BRER
Invention. structure and Is capable of adsorbing biomolecules, such as proteins, DNA
FigiRg MRREWOE BHIRF RBlRSTa bR LamRmeN BTiRdtndnd acldfiiy RAtlicsaEN the
present invention relates to a 20 porous chromatographic or adsorptive
media having a porous polymeric coating (PS2) formed on a porous
self-supportive substrate (PSI) such that the media retains at least 20% of
the initial void volume, qf.. ) t ood convective and
diffusional flow and rﬁgﬁ '%&#@gﬁﬁiﬁgﬁ)@%ﬁgﬁe 1 shows a first
embodiment of the present invention. The media is formed of a porous

TIRURSSEAIG(EEoh et ﬁt&?g?éﬁ% Ejffrmﬁgfg@ﬁ gfi@%ﬁ%h‘ﬁfﬂpﬁ@%@%e

or more§orous coatings .

. orn D .
polymeric gpafiag(ffaZ) faimed ania 85pys sElkSyBPedvs Substate P hSHeaHNS Prsfing s at least
10% of théntireclmmnecfithg stabiarg ahddscgpabishsd s @hmg s gleciiss saeicioprateiisV IOk

aone,pore, 6 of the substrate ith the coating 4 in place, As shown.. th
regments GRS B NG SRR s I AR R, e O P o
porous chioresfogadplyidoradsatptivameslip/haviee arecousithlyara ceatifa KRE2). fostedtenta foaus

self-suppoftiVE LAHVENE WA TR AR RUGTRRains at least 20% of the initial void volume of the

substrate and has good convective and diffusional flow and high dynamic capacity.

invention.

Figure 1 shows a first embodiment of the present invention. The media is formed of a porous
substrate (PS1) 2, the surfaces of which are at least partially coated by one or more porous coatings (PS2) 4.
As can be seen from the Figure, the substrate has a series of large pores 6 separated from each other by
interconnecting walls 8.

Figure 2 shows a close up cross-sectional view of one pore 6 of the substrate 2 with the coating 4 in
place. As shown, the coating is at least partially in contact with the surface of the substrate; preferably it is
substantially in contact with surface of the substrate to form a relatively uniform coating surface.

Such a substrate can be a fiber, non-woven fabric, woven fabric, mat, felt, membrane or a monolith
as explained in further detail below. The substrate, even with the coating(s), has high permeability and good
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30 Such a substrate can be a fiber, non-woven fabric, woven fabric, mat,
felt, membrane or a monolith as explained in further detail below The

wo 2608apH8g, even with the coating(s), has high permeability gpd. Qf 81
2005/1177528 PCT/U82005/003281 flow and capacity charactenstlcs %1

L

network fqbﬁr@mtlmismat there is minimal, but sufficient wall or solid materlal Wlthln

ks t&&éﬂ!bqﬁai% §H%ﬁ%%b!€€@99&yh%ﬂﬁ &g} QP A=A A 5RO Rient

sizes of 5 Eore system maﬁ/ var out 1'to about 1000 microns,

wall or soljsh medeta Withip doporyidaithiey %Jcmrawtmétnea%wghw%am iy d g sies of

pore systdmlﬁrayne:j@n@hmm@ttnlt@f@{o%ﬁIwcﬁoqgtﬂéﬁsttpré@&wwwmgifﬁwgIﬁlgrwafwbmy
constituen at IS e tured from It, For

rom aboug e B D O e e Rl B SRR, oo rendomaud

and the cdymm&ab@mlmmmmm&osubsmwm lid dreapplitatiemit\cdptge a desired

protein fro Gléﬁ’reﬁ”f%&q%%r%“m& g&%ﬂ%@g ﬁ@ﬁ ngﬁ” %%%_Igr\égg‘u to

media, i.e., the coated substrate, wh owm

allow good;pe,ra\gﬁw@ @hh&‘bﬂQ&I@‘ﬁ&@&thQGmhAHWE@mﬁ% ispdhe n@qt@é sithstpate, while still
allowing f@@pﬂ@ﬁamloﬁcapmre ﬁmlﬁélygggia&@w%%%aﬂ@ﬁtgwsb%?m fméf%g\)ét apsanélalétﬁa

err 10N startng wi arified or C an eedstreams e
pore sice BBt 0 5 AR TSP A Do T (SO Resabfs Wil e
or clean fdedistreatayythelparcsizesan besnailemigenfabecs 30 forabionbélenigrtaie §omdboratane

devices sdéﬁ]%g é%‘“%@ﬂf&g éréf&la‘ﬂ%%’t’é&%?dﬁ'% e%‘llf@'n'ﬁrgoﬁ:izﬁf%ﬁ r?é‘&ﬁ@fans

n, very ute solUtions are used s are from about’0.1
smaller queﬁ@@wrafsaa@ wﬁnvhancwvdﬂj{tg)sm@ﬁﬁgéreelgeéré basenomvare fiemahgue0.1p to
abouﬂop(PSZ) so that they are permeable to biomolecules. Preferably they are

g@ble Qf adsorbin molecules within their bulk, nam(eh%/ within the

neRHBRRYR AR é%a?rﬂggwna*ws (E520isR 1t ey arademRabIg P to
blomolecmmfémmmpmmmb lb@¥edsorbig hibfﬁo&awlmlvﬂthw tirdio e mgriblg neithn the

ores o 6 YSHRLLPRhacM AP e um e e Sh L o suags 2l

In some cations eCtIV e capture

dnffusmna!s‘lsvwmbrﬂwntﬁhergl@ynhqeaﬁegmvmlénpmhgqﬁtﬁ@ sﬁma aiznvertfmtaf fhegHtiges alone
and in sorfRSARidRiOR" E@fé&ﬁff\?@f ﬁﬂéfb%btmecﬁtﬁ{%@?&@wm‘é%ﬁw'ﬂ%@tﬁu@ﬂﬂé@ﬁﬁé{b‘ﬁ%r@hﬁs '

coating(s).typically constitute at least 1 % of the total volume of the coated

limited and e} Pective {ariHP RETTERNSRLRASH N £BRIANSHY [E1e28BA N8 BRMIEH e total
TotumRy RS thrapateeintbatiaie, 190)bﬁﬁ@tbtervﬁllﬁﬁ§¢mﬁe othRdeUBEtEatéhPreferably

ter.of th t 25b
ey are Kb A Ao DRI HOREO e AR R bout 100 & about
B&‘S@%henmeaqurefmamg@rﬂ'ue a@aﬁugsze@acaimmyanaaemmeim afthe etlisieate pores
by an amdﬁﬂm ﬁpwqféﬁoﬁgo@“@@ga 5‘505@%9%‘ 9&?5@?%&&'}5%&%% from

ermea e substra amount from about 5°/o to about 80% of

about 209 ﬁ%@@ﬂtﬁ@‘@fﬁ%‘ﬁﬁt@d’@ﬁ%‘ﬂﬁ&?@%ﬁﬁ@? ‘method for determining the amount
BPARRITRSsURS théiEARGORALAOFREYMYMBIRY oRtiEMBsIRR b arfament ion@bout

5% 1o abo\yﬁg gé}/ \b ﬂﬁﬂﬁﬂh grr‘]éa% az? géﬁgsfg{bstrate Fractional porosity is the ratio of
Another method for determining the amount of coatings used is fractional porosity, which is important
for ensuring the flow through the coated substrate. Fractional porosity is the ratio of volume within the coated
substrate that is available to the solution being processed to the total volume of the coated substrate. A
higher fractional porosity gives a higher inherent flow capacity to the coated substrate. For the coated
substrates of the present invention, preferred fractional porosities are from about 0.35 to about 0.55.
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substrate that is available to the solution being processed to the total
volume of the coated substrate. A higher fractional porosity gives a higher

wo 200851e7eiflow capacity to the coated substrate. For the coaﬁd[@ggﬁgmsl
of the present invention, preferred fractional porosities are from about 0.35

| DA. PCT '

A o S T e Shss bRSe,
about 20 FHCTERRINNIRKNeRE ADA DretPRIRIABY dren abeit PdqHeselr Hbmicreaindbisknessi g hickness
refers to tDEHARASINMETEHAFaRbiBtIE kiteSEre DRItk amapnEsbeHosineraRAGR R, for a

characterjstic measure of the splid phase of the substrate. For exampie, for
woven o ORI P M ALAER R 2CRO LB Ras eI AL ghing Bncktess. The
diametersati posastef e coabieg( s (HB2)coayivagtvtlimtas sanfb ef hoanoetmoalphigedrias of the
' PS2). ithi r I d.in
shromato g 2EH et e B Y s S e B e
more prefeyigblifranatayblibd omereasiesm dbeyshawdhe presizepideshio aliwfor tsopassage or
permeatioR ANPERIGHR! rhtenasig tehb 8ueh Bs3irsterid BB BF KN ARYMS S RaBRRS BEARE

ermeation of the desired material into them, such as proteins, DNA or

biomolecteg, R HaeH ARCUS, e 45 SR REo Sk BT HEReL oS A Beies such
lmp?fgmdmhboﬁd_aﬁt tbélmeat&gla;;lad tm(slﬁfw;]bfbfam;hﬂbetrﬁbet%h&llbg&nﬁally uniform
. , t Urta . the.substrate to a
ickness 18 SRR ARG MG 0PRSS R U LS el 5 SRNE 128

size, methedwHrINOWNY exsaEmePlbiog oa diidbungedsmsainestinizes ieiokiaimibinent oln general,
a practitiohBfTSHENSWaNCS B SUHIRYR 8KV GoR AR Sl AR D RBRIERCHARG Wifkness

- this end. In general, a practitioner, ance aware of the teachings of this,
that will opfitpizs £aPaGivIAE RdSHRTIENARLs|sASR Rtes o b tha drsjrer isaleriedt maleuly He will then

choose a Syistrateanitiop poitisian ehad porpdip Buah thatttaibieiiswibndtwely sidesincted

Routine tria %Ine (-%rlrgr e&ﬁewlgﬁ%ﬁ& SaSC}a%R%r?e Sclﬁantsr%F & F')I}Q gn AvEntithe all?;[gjréa\llid[e.aIskilled
porosity such that this thickness will notoverly feduce flow.” Roufine tria

practitionesiadogtede b perrastdormaitiation bagediegmettoteachings of the present

lni‘ ’é‘b?é?%iﬁéh iboBraud ‘é‘u@s‘f‘éﬂl}iﬁ% aPSARHURNAL VQEIGIRA HESERUEating, preferably

_formulation and drying method. In a preferred embodiment, substantially all
of a uniforg #ygkAESSare covered with the porous coating, preferably of a uniform

The iﬁKIm&“Lé_ Fmﬂ*?ﬂ llfh@éﬁﬁ@n@faﬁg?w ﬁ)‘&ﬁfmi'tfb&méimm.ﬁllmﬂkth |p)é€|f1@h atﬂfiﬁty is the
rmeaplll ullC permeapi IS .meagsu o1 Tlow rou e
meastre QT T oNoR e DR eS8 T s e e el
pressure. fEbmsdbswlu_niélpmgiBgtﬂlmmtﬂmmgmBm gnttﬁmexgjﬂtetlpm_smﬁﬁmpﬁxmhaﬁitihaent
fow oven AVARRRAE SN 8% RDRASRLMY SHAUBIPHAR HolP Y SatiE (1

300cm/hr gy gipatsfePratarabiyr B isefalively dnaan iy piessrefien ghayk! sa/kréhabasbifOcm/hr.
TACHYNE @R Hoad OTadY.- GenctilR, R HaaRdIRehAs DRREVER MR Blirface area

) Generally, this means there is a relatively high surface area a ailabﬁg to
avallbl 5,001\ SR CRTARA AL HALTRUIEE A SHPIL R AUHEITE RS SRELEY o 40P Sl s o
the underiidni eatsirdtac@yaioady od ntbdia mecediying theipsdsettinveEntioadidy assuriamiarea that is at

0 rdj t [ i ' 9%] e Hlﬂ?ag '§ %0,
o S SR Y 0 M RER ED LB 3 A5 e
porosity okt sealiglitself due to the porosity of the coating.

The substrate may be a fiber, a sheet such as a woven fabric, a non-woven, a mat, a felt or a
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,
silica, zirconia and the like. Preferably, the substrate is a sheet formed of a woven or non-woven fabric or a

membrane.
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 similar mdAANGBFAEY FabRACEROR FRIGHAN RARARVLA @Pﬁﬁe&%ﬁ%)gﬁﬂmeﬁpmertﬁ@fen

30 The substrate may be a fiber, a sheet such as a woven fabric, a
non-woven, a mat, a felt or a membrane or it may be a three dimensional

WO 2ai500508 such as a sponge, poly(HIPES) or other monolithig-GiryssbéRos32s1
such as a honeycomb, or a porous bead such as a controlled pore glass,

F%@Hﬁyﬂ%@@ﬁﬁ&@ﬁﬁdia?ﬂgf&aﬁﬁmiﬁe%%m 55R: ﬁ{% %r@p&/ boRfd together as

substrate is g sheet formed of a woven or non-woven fabricora
asubsras aighas dropressBRchoL 38 SE FIR VBTG aY SHRERAResPpisalon o
the coatingiyutergitiivtieansseeierditeayThey haljdwivthaddich Facyrnacioidngndash as

to ubstrat ltho s discussed .belgw, they. may he
trrea or[SHIUFA ok BLEEHEAE I I i B 3R o ol iR e b
chopping iRV tatcrede asmtitiewVaTHeywaery faleics, tutifptin ehtinsoustdengtiulibke inth
individua%l;ﬁ@s?‘f’o_rﬁﬁ@?y‘%ny&‘é‘ﬂfﬂgﬁ%@ﬁ%&r{dmﬁ&ﬂm@te length or they may be

med into shorter individual fibers made by 5 chopping fibrous materials
Nofepyes WBHQ&RS%@%@PWH%HHEE,dﬁﬁﬁﬂméomée%ﬁ Bisdearsttogmsbar by
entangling?rflﬁerMﬁiﬂ;ﬁégﬂi@ﬂ%yfﬁUﬁbﬁdcﬁw.a'ﬂﬁtswHG@?V@&W@M@E@?@%@H&%@% edia
. Nan- en fabrics are flat Qus.sheets made directly from separate, .
naving g 10 S S e e R g S 0P ML B pRRyvcur s the
entangleddibersiaadiporvsity caitiss, intheioniveus fpbees hebweafeartdiesrong thediberneBorosity has a
fabrics, the porous structure is the 10 entangle rs, and porosity refers
Massachysetls @R REGES 9B33s between and among the fibers. Porosity has a
VEV@H&&HH@@F&'RI@G%J@MJ #ﬁ\ﬁ’ﬂ@f@h&\dﬁF@&Ms%?}ﬁéﬂ‘ﬂ@&éﬁﬁ%eguler pattern or
reudenperg Nonwovens of Lowe assachusetts an ty
e st A S B AR B O Lt o) I R P AV RO
degrees tovbiit ibtieswiarm Gdgutampatiy usedrangleainelsty leutbeetrist dintashios3pr ) éraad 75

degrees. jggE%%‘%@%&ﬁ{lﬁaﬂﬂ%@%ﬂ%‘é@ér’ﬁﬁﬁrﬁéﬂ@cﬂﬂ o%@%’éﬁ Ej%ée%a the

e warp. Other commonly used angles inc bat are

weaving Riesertn Reapadthecabillty abe fabris tezsoplegrde 3 camRiepamace jriertngesmoothness and
stability of83BiRIA8 ddRdiRe gﬂmamaxaﬁé '\gélw@gﬁmfg%@fﬁ_ Hatwéihggmpﬁttsﬁ,eobékéh@leave, leno,
weavi process. prape e ablility of a rjc 10 conrorm to a complex
e, I g G I S S D A oRR PP OHERNY DL A L LSS et
Monatithsibretyloitie ofpaves styleriab Ulheyacap i e danfulsatylinbdsk et foaastinte otber

shapes. E%%‘l#lgs'tgjg ceraifc m&&k&%ﬁﬂ%%%‘?&%n J%tFU&ug%agi‘é%géW%‘éﬁn‘&?aﬂ r‘?ﬁ?n%ﬂﬂr

ess fortuous na onolitns are porous’materia

capillariesT Tagse areiseppdedam Goosthargiineladauntsyifediabama epbesingHegri Soming, New
York. On&AHGSShyRIGICRERBMSS R AR FortV a5 2fE BaRII S By PHIGSCofpB R of

) rectangular or triangular capillaries. These are supplied by Engelhard, Inc
Fairburn, GeQIgiAtsville, Alabama and Corning, Inc of Corning, New York. One form

Poll (pOABEhig H el thifasty eniisidie] MeetisisieredchdaRtily RRUIEISsripIcRpecelled
rporation of F

et O B S R S o
resins for piotgeheokegicehand bipmedieal applicatiens’halropire @ado Mlyinionieti lretirws imMolecular
Biotechno%?%mi?imous polymers and

The substrate may be formed from a variety of materials including glass, plastics, ceramics and
metals.

Borosilicate glass is one example of a suitable glass. It can be formed as fibers, glass mats or
porous beads such as the controlled pore glass beads available from Millipore Corporation of Billerica,

Massachusetts.
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resins for biotechnological and biomedical applications" H: P. Hentze and

M. Antonletti Reviews in Molecular Biotechnology 90 (2002) 27-53 The
WO 289378 maybe formed from a variety of materials includipggiae905/003281

plastics, ceramics and 30 metals. Borosilicate glass is one example of a

w&tﬁb&:tﬁf@b&%@ﬁﬁ (57N fﬁwﬂ@&ﬁm@ﬁtﬂhﬁr@;cﬁ{aﬁﬁeﬂm@%ﬁ?% HﬁFQ%ﬁmgﬁtistries
ch as ine nirolie g s available from llipore
suen as YR S SR e e B S o g sy i ormed no

beads, fibBEOOEK) (38 Stontdithsws emaranes based on the more conventional silicate
MERRRI 88 B HE%{ %“ke?'%% UGS oS é}@%ﬁ%ﬁ éé ﬁ’d“éﬁo t “hgcﬁﬂ:m

and the like and S thereo can be use can orme

tungsten, piatipn.fand the Hkafgaxhq@a#ﬁdmw@ﬁguéﬂm@mammt}mw@@a@h@tﬁ and

structuressﬁﬁﬁh'%@nﬁ@éii sRifle8S SHUPBIETICKEPTIER QbR AAS YRS S BR thad Rrics and
ungsten, platinum, and the like maybe made into various

m,
felts SUChf%erﬁ@Wtéﬁsf F?dvﬂ ers, sintered sheets and structures, such as sintered
Thégirlesadstelsratorichalditenslastoyeore preferablypihennoplasios enefarrss, fabrics

thermopl ﬂ‘g uﬁ“ﬁeséﬁ(fgrgﬁﬁ ﬂ”@ﬁﬁﬁﬁgﬂm@ Qf;ast@&{;lg% 5(393 jp{ﬁ'&l Eltr%h gﬁ‘ %%Iecular

rom plastic, more pre er ermop erre

weight polmmeem%w@mﬁuﬁéaatbeé@gwﬂ@ﬂﬁge&qbﬂn reyleag bt/ BWeE, nﬁmtﬂm@;
polyethersum&gbomgﬁ tﬁrnelaopw@n mm)étwﬁa MR PYIRRRTs Shpaihed

ropylen bers PVDF sulfone, polyethersulfones
poety B P PP@@ R REAIRARL e TR A A aehaRe avch
polymethﬁaebaﬂp;@tey&smmtepdmhd@dz&d&nlmolybmﬂvieatmlereﬂieﬂwéma%lﬂwdIketerla|s

include céﬂag/mrx?)gQ-egQ{%hﬁéﬁa%%ugr}]gFﬁepolymethylmethacrylate styrenic polymers

ures o ove er preferred synthetic materials include

Syitahirreatngspelriias intude Aukasenablichiteditecthe Bllswinaiprly meesipejymiratalsabsls,
acrylates HF\@'H@@)MI%@ P& dl%ﬁ%@ﬁ&fsé@&%ﬁ@gsgﬁﬂ?%&o%}%%r@'%%Eﬂé(trans

cr Iates and met acrylates, ponaIIyIamlnes pOﬁ saccharides such as

celbioses, Whsesng e dkairdrey beaneddserncenirlinsEamahnyideso bt 20,

preferablythaﬂlk@oarrﬂtmayubw%sgdvuymcvﬁe@rwlaﬂ@ns from about 0.5 to about 20,
ARre er from about 1 to about, 10% chom Y tRth sol |§ ,ggreferred

;%8&85 SIS DRSS ER LD prlses Bte 3¢Ting
temperatuersiahie czetangrsmqufmst@mwepdﬂmgrsel selggniderdhepoly mesis) andigneersnere

gel-mhlbltﬁﬁléf&‘é?\rtsf Of HegR e YRR 5‘99«91@ Subktrae Wth%ét'mp&n&)%‘émﬁrﬁovmg excess

required; b) Wettln g a porous substrate with that solution, oghlonaé o
f&h pthe

solution; Wfﬁ@;\@m&feﬁbfmﬁahﬁ s9lutign jnsassdha-oalive orsoreim b
substrate GHHFRIRBHPAIES 9GP JéPRtIE R &K aeRathéeatey Babsatts fitht gelling agent

et a BT BRHE AR S SoRLFL LR BRI DR e TOsra e
substrate fdrdﬂrtmr@}tm;ﬁ@&f@pgeﬂﬂde ansslinkirip fia gultstrate anddr28dingsfadtinnality to the

surface oﬁﬁ% IIy, optional steps include crosslinking the substrate and/or adding

nctlo ality to the surface of the coating.
For those polymers that are either soluble in water at room temperature, such as some dextrans and

low gel point agaroses or which are not soluble in water, such as cellulose, polyviny! alcohols, other vinyl
containing compounds, acrylates, methacrylates and the like, other processes and solvents can be used.
For example, for cellulose, one may use a solvent such as N,N-dimethylacetamide and saturate the
solvent with a salt such as lithium chioride and coat the material on to a substrate and then remove the
solvent and salt in water.
For dextrans and low gel point agaroses that are soluble in room temperature water, the use of the
gekinhibiting agent is not required. A preferred method for these materials is to form a coating dissolved in
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For those polymers that are either soluble In water at room temperature,
such as some dextrans and low gel point agaroses or which are not

WO zougm%%in water, such as cellulose, polyvinyl alcohols, otharwvirgde05/003281
containing compounds, acrylates, methacrylates and the like, other

water witPAQGRRRES ROMIRY Q{Eﬂ% gg@ﬁlﬂﬁiéé%%@c@c{j @%cﬁﬁ( é%? &%M‘aﬁ?ﬁeﬁ)&uch as

se a solvent s aceta satur
polyacfv'%ﬂ;eﬁ?l“@lﬂﬂ{@"éwtm %lmﬁﬁmﬂ%me‘wdedwﬁﬁ%&leﬂféerﬁﬁé@uﬁlhéﬁ%ta
crosslmk Wb@ﬂt@iﬁoﬁmw Haepbif %@é%e%@%ﬁﬁﬁ@%&@ﬂ sy Waklifhg bPegsetisARSMaRe
omt aro es t at are fclEj EF E@L& oom tem erature V\fater the udse
RelR e AJPrRrPEIshe AvsaS 6 e sed to
make pormamahﬂms H?M(pﬂlwmammafuyad|tbmjumdsmrémdé@nﬂmmfé@5289ree of
poiymenzgtﬂ_ {H%ngﬂ ?}F/)‘%?Ocﬁng%be %]1 S’éjb dif Qaiﬁlm#ﬁ{e% b 8Pss to 100 mole

polyethyleneg iglyci one or more porogens suc

percent, 5N/ PP m%@mmml@w@nﬁqubmemqfaqu@ aq@quﬁptwe@a sinyl
pyrrolldorm@lﬂyl\féﬁldﬂ%jiﬂe'ﬁ))ﬂ%ﬂ% té3 rﬂ!ﬂl%ﬁ%@dﬁ%&%%ﬂ@l&ﬂeﬂﬂﬁ@e

]S removed ng ore ract|on In water, Homogeneous
erployatisResp QL ANS TR AAR 2 AORER PO A ARG Enee AR B ARG
preferably ethet@ngerofdike tp G;000sano hhvegscaridiipolygee ratio séfiot faoréhimmpsirpose are

R I A

polyalkylepe edvsakpes PAMCiabREReER oGt aleaRR) IBYA pRbiEL & aeetulpieddy e pf the

following PRIREAITRS! B BeiE Pfﬁt’@éb@s ymbrmfrmh%ryﬁpemmwaﬁw&@s §0RtBN bf a
methacrylate, ry onitrile and/or itaconic aC|d P%é‘ﬁkylene glycols

dehydrating sl syYciiag 3o &Hlfa SoBFROTHR SHiBIS PSS Sats QB SR BRASP IR i)
extruding iim thgemusgeluibd 0PYASdRRbENd i Aquseisrsnifion nftdiibaﬁamgesodnﬁﬁ@y@ox«de

n e tio ofn tmor typical -
otz e AR AR o

boric amdpaatsadiﬂqu%lptglmy@ueogwbeﬂIipesdtmomn&gﬁurpamazfdp@m;hum sufads,
PY, &lﬁ’ﬁ%‘bfé”ﬂ@\?u‘@ SOBSHERLRRAPYORMS: @rﬁb&aﬁ?&%@g RERBRHLEE ﬁ%)(e porous

extruding an aqueous solution of PVA polymer into’ an agueous solution of

PVA °°af'59%é4¥%ﬁaﬂrﬁ’ dsi%wﬁsbgmfﬁ%@ﬁﬁ@nahﬁH%%%.ﬁﬁ‘v@ngra@hws%émﬁwes
dimethy| sskibiade, GeOgisMaTios AR EAMARI®AENdNNE: M AeTHasR SThEseRNTtEh¢ Are

lution of alkali dju
romoson g M U e ekt e e 5 B el R U, e
with UCSEbﬁtmerm Rt B0°G ddyabrert 859Gtetin mgfetably(bamddo iThesekotitiamsaimbe marde from .

PVA solut%ﬂk'?&h*a?nﬁb‘ﬁﬂ@@t Hé' QPca WH}‘%%%S%%W&%%[@Q#@&%P he/Glycol,

solutions having a per critical solution’ temperattre

ethylene glabi lowenliod mpm@a@a@m\g@ svvh?érgixcaﬂm@@r?@&m%ﬁmd Ien Bt
esters, SUSPBEIMG F‘a@ﬁt@@r% a@f&%@lﬂmeﬁiﬁ@m ieRteUCH Y bhbiRSacid BraidatRIENd or mixtures

cam be USRS ATIRRL 6 DRt BU RO oo o e 8raltet g pmount of

additive |sLd€18fﬁ|mdcbxpershdmmatﬁdda¢:eaammmmlth teeglesibdrUtDAN (Flei & Bf additive

depends O%qll\létbﬁﬂ}?n%ﬁg KealaPs ﬁ%@ﬁﬁ%&j%@l&@\&?%ﬁtﬁ/@c can preferably be

ese solutions ca be made from tions containing
Thoepated subriraie e bp B19¢a B \arehoN Eethadsr adwseating epdsl lormeehieete

preformec%ﬁ%{er. The general method is to contact the substrate with a solution of the polymer, and to

remove excess solution. The next step is to fix the polymer fo the substrate. This is done by removing the
solvent and any additives that were in the solution. The polymer can be crosslinked, either during these
steps, or in a separate step.
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ethylene glycol, lower alkyl alcohols, polyhydric alcohols such as glycerine
and butanediol, and lower alkyl 25 esters, such as ethyl lactate or butyl
WO 208f947828T hickening additives such as boric acid or acetic 2Rt arSa0&1A3281
can be used in small quantities, less than 1%. PVA concentrations of 5-20
Fot simplpselidinrealiing potionint thé salielitiveyideletarvad gk expetione Mety $olution

may contﬁﬁ%q}dfa‘ﬁlé"sﬁ%ﬂi@?p%gf thee gﬁ?ﬁ' %&8%63&‘%1 Wﬁﬁigﬂ'fg}{? Then it may

depends on the amount and ction o

prove to b&d’@ﬂﬂﬂé’ahfﬁée@@%&&t? Wipitersepbandier ﬁ\%ﬁﬂ@'b?f Hie/maigtgolyenh brieveporation with

or withoulGRAIY TAASBReIAERESHNRES aarssrsmferm&h PP RRBTRiohNe DIRARrRLIAsIE Ast
to contact the substrat wﬂG a so ion of the pol?{mer and to remove

dissolve 1 FOIGEEL, 3LV A FRESIPELB34E FO (P POPHSITE) B CSAp BNty dsova
of solventcind eddifveerthavnbative ssiobiityibaved taayoheiaitheemdhatlyusizethishie sobstiss.

e D TN

wetted Staj@lutlons all or a portion of the solvent may be removed by evaporation.

THY paIirePdtfTy catAk CRILANE YRR UIRISPING BbASBAVE GfifNEsspIRROSinH G

the mixture making up the solvent. Then it may. prove to be beneficial to
drying or e G SRR CBR b gsrpeg whﬁavf%?rtﬁéhmﬁﬁﬂ%ﬂr@d@ fhg Examples.
Irearfieratiiotdfiforming diporuieakios! o thesubstratepnsbiadstito RaeRe mbésoNRSs is
r ersion in wdtha osnt5d solethe
const G T R SRRt LBl o
smlantnemtbthef@refgmd oelwopsaethaddustdaseubegdthat enhance solubility leaves the

Tﬁé’Béiﬁ't% RermABaMbpa xR erryBITaIE a SERERE ddissiali 8- iR solvents

washing and rinsing procedure. The fixed polymer can be then dried, or
and possiply ofiier %P'W@P@EF!;‘(%&E“F‘P@ BRG AR PO Ol R hRets il ReePERES:

monomers! UﬂﬁwNﬂﬂﬁs&éﬁrﬁe@h@umem@ltﬁﬁﬁ&fﬁt@%@ﬂbﬁﬁ%mwlm vy r@bs’éﬁerhere will be
i rnsi gggThe eg t xﬁh be d scrlbed in E1e urthenﬁln this sect %F
in most cageh APPYIAIRTAY i3 P{ot e.fen‘."e% SPAPIOARING & Porols Ry dS?% ymer,
for viscosiyibeeatiog pussisaso T hefe owythea mda@mﬁpsnwrmmemmftthmeltﬁmbmme
substrate @2ndlor an insoluble or crosslinked polymer is formed in situ. The method
has similarities with the preformed polymer metho W&Jst described. The

ThR RAMSH Bk RAMRHE DI IEbREBIERR HIS o TaéreaRAMbeH S O WBHRY, aRthdlest

miscible d@ﬁn@ém Boveate s&ﬁmmﬂ%mWrmheér@wmm@wﬁnatscaoawcohols of less
nts or oor solven@g her WI|| be one or {f‘nore m(ﬁnom

han four GRS, LAPER S PIETE NI LA IO B o CrEuUI R gyent i o
dimethyl qnaianmdeshrﬁ'dﬂaﬁlmlfmlldeeV-nmahinrzairdeeeat@nﬂwdmﬁ:mtmy ivatiatoledT Htesef course

possible tmﬁ%? A'%&f?&izﬁ.% 4! %%@%‘E@%Efﬁﬁe ffr%?ﬁ%‘&d%ﬂ%ﬂ&f arf&’F &f[)ﬂefore

Increasin ere to Improve coata
use. the solution to the substrate. 20 The solvent is usually aqueous, WhICh

M&fdhﬁ@@%ééa%weteﬁmar%mm&géeﬁyawewsmvd@/ﬁt&ﬁfhyarsﬁymsaa@ngagi@ups

solvents to increase solubilit

the monomers, crosslinkers, polymers
ExamplesqfhyARRIVIGIDIPTRRIS aff 430 ¥Y8M8‘ﬁt>ha&'él@ﬁé§!d§8?&’ﬁ 5@‘35&?@46??3“
hydroxydlellrmﬂyqﬂwaheﬂammWhexyaﬁﬁmwmmmlmmwmmwmymmmlate

methoxydg%o%%@%&?ﬁg E‘nggge%‘t\?y%n@g%% RS s SSH RN an may
glycol)methacrylate, methacrylic acid, sodium methacrylate, glycerol methacrylate, hydroxypropyl
methacrylate, and hydroxybutyl methacrylates, acrylamide monomers such as acrylarmide and substituted
acrylamines, e.g., dimethylacrylamide, diethylacrylamide, diacetone acrylamide, N-(3-
aminopropyl)methacrylamide, and analogous methacrylamide monomers, N-vinyl-pyrrolidines and

diacroylpiperazine.

-13 -



10

15

20

25

30

possible to make hydrogel polymers out of organic solutions if the final

product is dried and rehydrated before 25 use. Monomers used to make
WO 28pMaRg8uncharged hydrogels usually contain hydroxyl or aroitleQuosjo83281

Examples of hydrophilic monomers are 2-hydroxyethyl methacrylate,

chafenatbRvainyL m&&@ﬁ&%@@c e RRYRIS ORI DHbAGyIate,
ethoxyethyl met_hacrylate, me hox%/et_hoxyethzl methacrylate,
Pfopanesm@tﬁaﬁiéd@Xﬁ&&iﬁ{ﬂ%@ﬂwﬂ%@,aaalwéﬂw *@@Wﬁ&ﬁrg&ﬂﬂﬁte,

ammoniumattykyulfady deihyleRaiBOatyieid etbnatylitacianethacrylic acid, sodium
T T e T .
and aminegpfiepymethagiylamidecrylamines, e.g., dimethylacrylamide, diethylacrylamide,

criSgRISRSVAERUATHICR N i RBIRAEMAIIRIERSH AR ilengak gnalpaous

methacrylamide maonomers, N-vinyl-pyrrolidines and diacroylpiperazine.

dimethacryfaiey iS58 ReoElimetsech/aie amss e ane eeal @At akIs can be
oligo(polynyardgyfalay)sigimdiraagiste retpions dis-2cariniles sthylenaaibiklylamide, and piperazine

diacrvlam réopanesulfonlc acid (AMPS), 3-sulfopropyl acrylate potassium salt ,
Y -(acryloyloxy)ethyltrimethyl- ammonium methyl sulfate, 4-vinylpyridine,

Viscosti eabincingenpigroetdidsaiol dyr aqueous solutions include poly(ethylene glycol),
i oD ) ) i "~
poW(ethylg?a%rﬁg/giZiaﬁg %&%@ﬁﬂ%@t y,gm%r%m%%gﬁ gﬂ) gﬂaﬂﬁg?poly(ethylene oxide)

copoly(progieneidtl HRTK rReiIahRE ROVSaNaKERS which can be used include
ERifiplesier Qs inapie aridaler diatpric arradyee peisnRiBassaiem persulfate,

., triethylene glycol di yl th .alycol). dimeth late.
L e T
propane)hydzchiyigide doid tiredikd a poldesium pepsipiate 213 aadhist Prdanidintpropane)sysoaibjoride,
potassiunﬂ% el ‘Q Ifgﬁ‘;]ers useful for aqueous solutions include poly(ethylene

glyc@%,% y%e_t ylene oxide), poly(vinyl alcohol), poly(vinylpyrrolidone),

IndBeymethedsieasribed s iy e tArgenel esmpaners psipe ol éalconsaalalnssiare in

weight %)¢0polymers, and polysaccharides. Examples of suitable initiators include,
or example, ammoniym te, potassjum, fat .
VB PR ORRTE R AT A ORI (D AR o GFfoR pout %

to about 18%2'-azobis(2-amidino 15 propane)hydrochloride and the like., potassium
: B o . : )
g g S TR U

to about 68mmponents are as follows (all concentrations are in weight %); Monomer
TRE PORRETHIENT REABRADR bR 4bb8 20 bBAN BV Rith PHRIRFEHEARAS Fim
from about 5% 20 to about 15%. ,
about 5% to about 20%. The preferred polymers are low molecular weight polyethylene glycols, of about
8000 molecular weight. High molecular weight polymers tend to be difficult to saturate porous substrates and
are difficult to remove in the final washing steps.
Initiator concentrations are from about 0.1% to about 10%, with a preferred range of from about
0.25% to about 5%.
Surfactant concentration is from about 0.01% to about 10%, with a preferred range of from about
0.05% to about 5%. Anionic surfactants, such as sodium lauryl sulfate are a preferred class of surfactants.
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 about 10% to about 50% of the total solution, with a preferred range of
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Crosslink concentrations are from about 1% to about 10%, with a preferred
range of from about 3% to about 6%. The polymer additive concentration

WO 2065f6978280bout 2% to about 30%, with a preferred range of fse bl %81
to about 20%. The preferred polymers are low molecular weight

’ Is Ie ularw ht Hi lecular.
romabol N R e R TR el iy
allows eawmmtfqtlpmﬁihﬁ/@oimhé\tnrﬂm wb&ﬁiﬁgaadepmpletmmdmgohdmmwns are

THODLRAN s Qch2eita ARk wiitRe BEBIR LAY Jﬁ@@@s&ﬁ%ﬂ%rﬁ&%% rolers,

0.25% to about 5%. Surfactant concentration is from about 0.01% to

scraping, SRSl prafstltiorim e %%f%ﬁrbéﬂeﬁﬁﬂsgﬂpweéée/e\t@p%teusw'mﬁr&rrc
temperatmfmmm Blechlatik sadiugedapsybstu faledataasey elesiebiriaes Bithe substrate
s S R O R R B SR Sl o v
resultis twblve rﬁmﬁi%tar@luﬂbrepuﬂgbaﬂlctm)w%phssammbys@stcﬂatlhegs&mﬁmmmmh-heven
fabric, an RENG SRR A8 MethrnalaRd AR @%&%&@H&meﬁ OLRESleH ﬁ@?rtant aspect

organic solvents. The volatile comp onent can make up are from

of the proqe%fﬁ} SRS AT O vt mr@erﬂwhwwﬁeﬁ@rew@acpsﬁgbomm WO
oa@@m&ma&ﬁggmmmh f ratalmu efé%lyﬁbﬁkﬂﬁ;@@&fs Lpoab;]mpr&%e ¢8nnake
odiment, the fina osition js such t the viscosit
acryte, GRUTICE L T SON oIS ST R OReIToHe POk s s pertof
the processeﬁmgabé%thes&ﬁimtedmoﬁhmesubwmas molytaeriangagehtsaumgaednd/ﬂbim
and/or drlééﬁll’étéﬂ@ gsqﬁ@f%%ﬁléﬁilﬁtﬂﬁﬁr{ ?d@%%?éﬁﬁ@#%ﬁhﬁ%@ﬂms Qﬁéa%%move at

means. so lution in the wetted substrate is allowed to evaporate,

least a pogenefétwysalwawrﬁﬂr&mber%ﬁm&s henerisvizsksuehaI VAP adiatebrifmprigen
is then reﬁbﬂéd%qnﬁaﬁgﬁeﬁwme@}éequhmass in the substrate and increases the
ntrat ssolv aterial in the solugion g oncurrently, the
S o B Ry B RS U EIGeLRE SO o
of polysaqnhakie lﬁ¢heﬂgame1tmemgnothgd1mnstlmg ageots-suchvasvaidos salznahtcameas @ore
solvents sﬁ.ﬁ:ﬂ'ﬁ’m&e%rﬂebc%tg@ﬁ%@ﬁfo solution, a convective pore. It is also an

ortant aspect of the process that some amount of water remain to

Thel aomﬁ@cmeﬂ@re gehiphibiing agroiscand solved gee ciredant heatsdisgave the

melting pcffr%? m&%&%&&% wedl rﬁéitrﬁ@bﬂ'ﬂﬁféﬁ%?%mﬁerﬁgfaﬁé@@%%é%% mgke
acrylate, acrylamide or ally! amlneporous coatm?s from a mgonomeric

typically f%fﬁ%?ﬁ%‘a WE@ Henend? éa(rt BesteeMsmeE BeiweRR1ak audpkout 98°C.
This may be ekeid m@arepwrcommig@nmreath@brmwwwg\mam tethgenitenatively and

solvents / d|I nts an applie res Itan S
preferat AT SR bR A PRI B AR SR AR 8 o
the powderrirdgar sttittye hisdhen heatedhtordiprolyeribeipelsatobhride ang covleditiienfton apek The gelis

then reheRB4Q8% ﬁqlﬂ@stﬁuﬂ%ﬁQﬁ@ﬂé‘?é‘?ﬂmﬁé%e?@@%éﬂgﬁd%@g%mﬁ@ thESoRABIIMShCe it

solution of the above preferred process is now described with reference to

has °°mpl9éﬁ¥3{&'$6?l¥ﬂ9dthéﬁﬂB‘!S}%b’?&?ﬁﬁﬁdé"'%QJHP Ro4HQPEHEMRRIENYR kRS-
Irgithén hrbmumgtmm&h@hda& WRESN Bakisatig the digparsiaroifea madeatfmsuch

approximﬁay%ggs ?hr tB&nﬁo etr%%ratrﬁttee +ﬁjs can be done, for example, in a stirred vessel, orin a
microwave oven. The hot solution may be filtered if needed to remove gel or other particles. Once a clear
solution is formed, the solution preferably is aliowed to cool.

One may allow this cooling to occur naturally or one may, if desired, affirmatively cool the solution.
At room temperature, the solution is a stable, non-gelled solution. The gel point (typically between 30°C and
68°C) is suppressed by the addition of the one or more gel-inhibiting agents.
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The polysaccharide, one or more gel-inhibiting agents and solvent are

mixed and heated above the 20 melting point of the polysaccharide. The
wo 200sitingepoint varies for different grades of polysaccharide, gy, dyBRicanysian

agarose it is between about 90C and 98C, most commonly between 92C

_ - | . o ot
e R e e SR b G
The dispegiph ih@a9d815e Hisk Harfior sanpestiefisncad ROvSRaehalideis betwesi Abaut (i Aelo ahent

20%, prefEHSREBERveHMRRAVIL K RERIR D44 ort prefian 1RAIBEN Sl SR ¥EaHAGt 6%, by weight
olysaccharide and cooled it to form a gel. The gel is 25 then reheated to a
of total ﬁnﬁ’h@i

Ht'%‘lution and the gel-inhibiting agent is added and dissolved into the
Whikkuteder. iﬂhmprﬂfehaﬂsobmtfmﬁb@pquthewetmmmmim cptd ed%twimébt of
the dissol@i%%ﬁ%&'%@ﬂgﬁ %ﬁﬁg be S@ése%}o 'iﬂ]ﬁgv%eéomﬁgﬁ thtggo %X&%%%Q a[:[l)((j N %s of

y heating the dispersion ih a range of from" approximatery

suitable cecseienSAIREmethRseiatide o Himaiawisioxiisn & thers@rknpie, tathessthidder in the art.
AYRERRbIfg BgEntRIGSRNE R RYERe mdwﬁesgémﬁigvaﬁaﬂﬁiémEhe%aiﬁ%njﬁga@hnt
e

to removepgel or other particles. Once a clear 30 solution is formed,

may be addsd i 3he SR ROIIR, %6 ta iesaltep aBsIcAsing InalPmRe R ahays e prhRemb g at
any time phiatty atiyiete pelativay |nfagesfre aéthod atiyelintditigbgeatitLdied té\Mheaird

. ion i - ILution.,.Th | point
st RREIRHIEH O NIO0 5 A B L SR T80 Pl
agents arpbasesrengiscifitivmiosedienssits yoOhzs dhHx LEhe M BENHS Z00 SAOGRGE Ted ot a
concentral¥R 8RRV BaR BAHIdS LSRR BREElR A Bﬁhsbnmg@almmpﬁﬂméj&ﬁibﬁ@ it

e final coating. The dispersion is made so that the final concentration of

th
about 45.876 f0E4RCly AnA AneubutRieds A1b0e, 18hYe spiscersotsed ieanasniraions ewater
than aboudB¥bttd Hekcalsiity RO/ abono46.896be L g LEshiereiNaR 52 Byt s 0840H
an lso S5 3R 12 0l seluion. @il wiafer s the preferred solvent for
¢ the polysaccharide, a mmor moung, up t20%% by weight of the dissolving
Thegetiohipitifcagentiveneisode behadimd, esmathsolute Suit dritiapoes thepability of the

solvent to HB%é’ﬁfé%}@éic%au%éé‘.”mlr?-ﬁrﬂfngsé%%i@s%‘?éﬁ%vg%ﬂﬁﬁ&jﬂ“fﬁdéfél&b‘ﬁ‘i@l@‘&?éé‘%je

or dimethylsulfoxide. Others are known to those skilled in the art. A

guanidiniugLsalti-Abeanes BtppRS 4R AN H poavie paeang ByifRshush gl e b gF I anigrgium
dihydrogeafﬁbmtklg@iswarag/ervgempmmfadﬁﬁwr@%ﬁrhmmﬁm ' . ﬂwsmmolqtion
after cpoling to a temperature above the gel point, or at any time prior
tetraborat?oaggg%qéﬁqﬁggp;qghqs%ns@%qg} ¥ ‘method, a gel-inhibiting ag)ént is added
Aipmm g&_lﬂﬁdtes@slthrénnhdammrmat@sﬂ thosdhdisgedset elogat of solutiqn ter_1d§ to
s SR RS e G AN
modifying gatesialsdethaseltion byerles formasitaprsl contsolths stietusandnseredips gfdne final

coating. dissolving solution, up to the s_olgbility'limit, about 45.8% for ZnC12,_ and
RS PR AR P
Examples afie 0tdndhydritNa@&hotsr shich @S orikinalnd EfNardiaiit propamelts o heseisectha tisgdaptto
. Al : - nhibit .
kSRS LS B R L A N

ity
of the agarose. Preferred amounts are equi-volumetric with the water in the solution, more preferred is to add

the alcohols to about 40% to about 60% of the water. A preferred alcohol is methanol. Miscible ketones
such as acetone can also be used, but care must be used as the solubility of agarose is less in ketone-water
mixtures. Any mixture of two or more of these materials is also contemplated.

Another class of added gel modifying materials comprises non-volatile miscibie organics. Non-
limiting examples of these included glycerine, ethylene glycol, methyl pentane diol, diethylene glycol,
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solvent to dissolve polysaccharides. Non-limiting examples of such
gel-inhibiting agents are urea and guanidinium salts at concentrations up

wo 2089@Magn0rganic salts and buffers such as K, Net, MgC13qmtaasusnod s
dihydrogen phosphate, disodium hydrogen phosphate,

pronyion g O e e e A Sl g o
diethyl etiigessd liwiane givdchiethyiend biycodd metiuhetisr aestetsetitylens glutd dietbyh dieer avethte,
diethylenB3NEdiMcaRREMeGr, b‘i’éﬁ\ygﬁ picyipRIe iR e AfbrmaRibiag Matarils: oidh

?ene glycol
solution in order to modify and control the structure and properties of the

dimethyl gifef, daihylsae ahcaisivistien istivere guFAHUmRIRY Stherasrial disiinnesiycol
diethyl etiie atitator Yanetsl migmicliee iitktip enaphotios) ankd etk e sohmeRelyralsef low

alcohols such as methanal, ethanol. and propangls. These gcan be use
mokoueyeulS e e B R RS R R S e e
materialstisedse edaiehplatashn cause precipitation of the agarose. Preferred amounts

AR SR QNG Gl S 1R HRISHAR IR, ROl aler SRR RIFIRETS i Bl by

30 the alcohols to about 40% to about 60% of the water, A'preferre

way of exapeles PN RAFIIdQDRSeoMEKealepnol Pelyelhvieoegielhvdinsishbuaesseluble
polyacyldaidespiflnig st iseel s AbRanmied) diidh @k paRdPeRShifateRaniid e toRes Waifrs are

believed Eé‘

iX ) i Wi f ials is al .

SRR G Lo RieR Ecre i P et

permeable@dis@mmsnﬂmmmtmﬂa%d WIMS#@E@@MES of these included
@%%g%@&%@ﬂ%%ﬁ% N A e é?é@éhﬁ( 7Y ﬁiﬁﬂ}’&g’éoﬁf‘iﬁn\é@ or

] _ 1J52005/003281 propylene glycol, triethylene glycol,
iy can BRBRRHRGINGHRFAIIR I BaTdTe heAHSHSHR R S CUFEd ARAAo)Care must
be taken ﬁﬁtb;ﬁh@ﬁh@i&é?%@é?ﬁ'ﬁﬂ? @yaﬂh?@:ay@a@tﬁ{iiéﬁ@r miiérs@r\?wetﬁhaﬁlbc%ﬁﬁtﬂuﬁos of

e ene Ccol die etner ace , QI n COl me r,
poymer GRS PR Bl SO R PRSP L
dextrans gRofyacrlamisidsyiavtraiso beethigladé gbasefdiethyl ether, diethylene glycol .

. | i L5 ’ |

] AR R e R s AT
Each corphipsien rélswrgjﬁvménd@@@;aéﬁﬁme@wrmﬁaxmsumr@a@nﬂﬁyﬂéemthﬁny
optimum qﬂéwrﬁg@c%&r tﬁ@%@é@ﬁ%ﬁ% éyb?éﬁiifi%ﬁdﬁi@éﬁﬁa%ﬁmmilb%ﬁ fo‘hﬁl@f@sé useful,

. . Class or adde el moaitying materials comprises water-solunie meJs,

wih anio R OATEIET I PATR B PR EeSeal Cigh BOTBRBS U PO e
suppliersfacd yedstylefetraly Cilesectaxtha nse din doneteratiunsiti ori @tpal Yic0diRatoialessit 10%,
prefe rabl%ﬁ%ﬂ&,ﬁ%}ﬂgt&%&gggawlam|des, such as polydimethylacrylamide.

polymers are believed to act as "porogens.” That is, they control the

Therswbeirals isdmpregnetethwith dhetnogtiigauph aetagkipginneubistateinrdanaéthe coating,
applying BRILESIMAHSAEHN By ORIGS BRieUD By RSHRIGURHN sbafer, TRFSRIBOBURRIE coater or

additives can be used as blends with the a%arose in the initial dissolution

any otherdpeiod kg fo.oe BEEEERSKbNAAAEt SRR 3 ShRFNB AR RHE SpRYls- Excess
coating nitaiiarielenidséciachias babivinyuxsithkingtie oot subdiatéabqiaszingsuckds trough a
nip roIIer,%)é%%%%gF% ‘é‘&ﬁ%’c“e”éf %&%Q{gﬂ%ﬂbs ?afé%?gilj [ﬁot{ﬂrﬁ]g%frtgr% agsl;% e SR SE S Wirtace.
The solvent for the coating is then at least partially removed by evaporation. Preferably, this is a
controlled evaporation such that the coating evaporates relatively uniformly throughout the entire substrate.
The use of heat warmed air (preferably between 20 and 80°C), microwave drying, vacuum oven drying and
the like fo control and/or sped evaporation may be used if desired. This causes a polysaccharide coating to

be formed on the substrate surfaces that is dry to the touch, but still contains some residual moisture within it.
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polymer to agarose of from about 0.1 to 10 are possible. Preferred
polymers are polyvinyl alcohol and dextrans, Polyacrylamides have also

wo 2003885skgund to be useful. To obtain optimum coatability of gog/eskeisnozse
or more surfactants are added to the solution. Each combination of

RISy BfB@téquﬁH&%li%rLe%M d gahﬂpiqgﬂﬁgﬁ?%ﬁ@%g%%ﬂ%% téle coating and

determine the 20 optimu tﬁ?e of'surf. sired coatin
causes thg RAWPACGRAER e B(ITra ripHS Yakgehensint hRiads B sandrivpterifidanaismas not to

overly sWel @iOSoHiRS TRESCRS RAIBTEH & tro My tihe prRavRlYS Sivepbramsla StBp so that the

equiyalents fram othe liers are most. preferred. These can be used in
water ex{ile W e g Asols RS £ BlSHOe VR R 6961 RS AP R pmestin g e
gelinhibiting 28énts axb camidyed, Shieéirgy it sartatds iedoopd dya ateicumit hTHeaisoaitwale switinadded

salts red&%@MQ&EH&&V&%M@%&C}%’Hﬁ&é‘t&’&%f?tﬁg@ﬂ% 25 applying the coating

material by a’doctor spray nozz in coater, roll coater,
RS RIAT Eﬂ&@ép‘&ntﬁﬁ‘?f&ﬁﬂéﬂlﬁ‘ﬂ agep Rrivnayade ae-bhibitiihaggnisithauiiswelling
the coatify IstOrEIGRIN. AEAGHH) ehéth B URLLSURFHRIRIFNE 85T CARKIRES TG BbdSt 25% to
gemoved suc as%f)% blotthng %r shaklngzﬂtge co&ted_substrate, queezing
ONER R T R A i g

are also wefoi/ blowing air or a gas at the substrate's surface. The solvent for the

Rt e AR A AL SR SRl CETRERG S B
containing HecRgaN: THaRaghds preferahtaprindat ieem lemprsatife. of heat warmed air
T e5aIYbBRA RaReR ArRBEAR wtdTHRINAR M ENIRBREATH HTR A YRR Il ¥hsing

and the like to control and/or sped %/Oafggr tion may be used if desired.

step is geRiAIY 4RS! RATLLBRREHERD B2HS S PBHRA Pop&ieEAtl Belgea 20°C and

50°C. Thelsokteesubispatiswiliyide tidselmiorintestill cf (i taifisedasat esidntalisnaistose)
within it WO 2005/077 >CT(US2005/00 The coated substrate is

cove YAl et e oot e e SR SR Y RIS

applied teaifiel swaatretes e prsfptbticRustatiifelof tigmrtaesiaeicogertbiatingodting Also
preferablg%”ﬁo‘a‘% REYYaRTel HROmINRRRARIuGRYR e SuRt4fe coating. This can

e done by controlling the previous solvent removalldrying step so that the
Therertgdiayiben besepssiinhisihdesine nsape fbee ghsatisiigricommantyisedfi the
industry toéfIsklitk Retefial @ cgpt4ag afiine ahdheyboarbs) bibhitip eigrbtharte Fese tade
remisuSy{IRSINARISH IS Ledusec 0. ATINIRUT e ok huraler wih adsied
o e R ST 9eﬁ‘8'8ﬂ8y Bhe ad'uéous HRSE 6 SRetdhe cgaﬂna.uf] e
various bcm;na/lahexra.'m'ia'smommlﬁfsmﬁeng&ﬁﬁtgsa{mnwwycbngmwwml anchattieing
multifuncBAS RN %iiﬂ-ﬁovmlyglﬁzg&mﬁ@dﬁw&?@f&&ﬂ‘o%@fﬁﬁé?&lﬁe N3Ckimethylol
I naols are usétul. Mixture

ethanol, or prop _ ures of from about 25% to about
etfiylene gisgq diiseoianalesrorrolyisatyrnAtvRans tedlke been found to be useful. Similar

FRE BERIRGY BORTIRGY) Al 08stbr 8 8roddlikiRy alewid e irbdT NisaI SHIEECIRSWIRE drying of

oo B AR R e o6

coating isepplieraayrke ddne i€ dediesd.substrate is then rinsed with water and

e e AR Snl b R ARSI AN

Protein Gy pgjural or fecombinatorily derived versions of either, madified versions of Proiein A or G to render

them more caustic stable and the like, various chemical ligands such as 2-aminobenzimidazole (ABI),
aminomethylbenzimidazole (AMB), mercaptoethylpyridine (MEP) or mercaptobenzimidazole (MB!), or
various chemistries that render the coating cationic, anionic, philic, phobic or charged, as is well-known in
the art of media formation.
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15 50C. The coated substrate will have at least a portion of all of its
surfaces (facial and interior surfaces) covered with a coating that is

wo 203Ragble to biomolecules. Preferably the coating is relawealusnidermdgs1
applied to the substrate More preferably, substantially all of the surfaces

Is of relati
e L

groups St@&b%%#?ﬁk@a lima%*swe'arwrézﬁmfmn@ff@me M@nwg%aﬁm@wej@é@r haverkent 20

chromatoﬁ?@bﬂﬁt&ﬁlé%%qmé“é&ﬁdﬁ‘ gleuis] SreRmi3ingaimy IR SINEl; ﬁ%%b GEMPS. p?HQ?a@ﬁons

saccharide beads, these chemistries being as non-limiting examples,
with targé@ m%%n&?{@ %Emfﬁaﬂlffoﬁt& epoxy compounds, various bromyl
Tolamedaumsthnnmaamm&mlmimahmammuq‘mdrstadaial(lmwlghgt@'fabﬂ@i@y@le

desirable 3%@8&@% %@éqg QH ﬂ@f%olﬁ?@ éc!éég hﬁ%ﬁ‘%ﬁ\( H']éerd rs(:).ege separated
from the raﬁgﬂ@amlmt@éf m*qaﬂuyi@a)&emarre@ companratekest 2% mm&mmmm rest

of the hqthhsiﬁc%ﬂg%m&ﬁliﬁkms‘é@tﬁrbﬁg q\%lﬁéhvl-yﬁﬁé?dbéIFB&%EM%%fFﬁéﬁéﬁﬂﬂ|€ugh and

to the substrate but before rinsi although some patrtial

the coating
impurties GG FRRACPR PHTes B0l AERES B8 HAET RS AJBMGMer PR RO ffprias anc
then the @ﬁtﬂl@dndtelmbs aligedhiavig @ﬂar@emmfsimythnﬁ%em@mued to it, including

SRR AR FEISIL AN L0 Go Rl Shie oo derheed

ver5|ons 0 r, Mo Er3I0NS. 0 e|n o Fen
reach thergirsiecthickirss ahbretianla) thachitrgehaicliender nfibed (igamgrs atdiffaesnt coatings)
and the liks@minobenzimidazole (ABI), aminomethylbenzimidazole (AMBI),

mercaptoethylpyridine (MEP) or mercaptobenzimidazole (MBI), or various

InpRs-iRdtyid seftes ol diiiugh beis g BB otoR F&HY@'“HWH&'"%HBBE&“&F“”“E such
as a frit ochargadiba&ianu@thém@wmarsuﬂaeea&:ai teaskasfinchndiou ahé/ﬁbtmﬁ&iOWSZS

e e ST e G T R e

are a e resen inventon I roups suc
STERICUR®ifilbeation dewce&ew@uage frbnm&ﬁhmty Oomretmn@b&tuegmmoglmémtfmbe such as is

available ﬁQf‘ﬁaﬂEﬁ& §Héﬂfﬁ@£ﬂ@iﬁ@h&é Ha MHﬁe'@Bﬁrt@EBPfﬂegsr&éQ%’f %@ﬁd He selected

chelating, groups having so called pi-pi interactions with target

molecule iSARSoRReA Y the, BIRG5el ineclibRs dayRam 16 ﬁwdé%élteseﬁﬁ@wﬁdr& POfRUS ARG and

the fibersRl@ &GS }nﬁ@&mﬂiﬁém@@m@mquaﬂtsérﬁm(mgmg rﬁdﬂ@cﬁr]]é ﬂhcg@losed
Sjraple co ne capture in nt edl tthe

sysem g 000 2L LT e ereeL b e e ot e e oA S Srpesee

then occurs t\htb td_ems!dwgqu)mhmemat tarecomﬁheedléota@rmledmnﬂlraierﬂsth@pttesallpﬂhe

series of ﬁB&J '&H'ge' E?Atf%@ﬂémwmgﬁﬁﬁggﬁga égﬂ (Bé'g}asﬁtﬁﬁdgﬁ‘é%%lﬁsm@hgfﬁsfiﬁ% unitary

components may pass throu urities can be capture

structure. igamativeletheotbgie after, @W@w BragdyRhanBRIRS mt@ﬂla@.sam (1)
heat, adhé3RBs R GRAK RIAVBR G1égldth BHARE AP HIBCRIE RROR T INB IR SHESIHE cHAtb O

the like. If desired or required, one may apply a second or even more
coating layers to the first in order to reach the desired thickness of
Ircaatirey (sim thectvathge uheoateth ée tiir stdtrmed( b foriaipig scoftitijfemartontinuous fiber

such as a%%g@grc‘r)no%ﬁam&y l‘fﬁi‘s can be done in a number of ways including running the fiber through
a bath of coating, spraying the fiber with coating or running the fiber through a die coater.

fibers,

The coated fiber is then wrapped or wound on to a mandrel that forms an inner porous core for a
device. The wraps are spaced apart from each other and at various angles to the wrap below and above it so
that convective pores are formed throughout the structure. The fibers maybe crosslinked after they have been
wound into the porous depth filter. The wound core can be used as made and placed into a holder such as a
filter holder, a chromatography column, or a capsule with flow distributors such as frits and the like at each
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In one form, a series of individual fibers may be placed into a container

having a porous surface such 15 as a frit or filter and be retained there by
WO 2480 FRRce. Such devoices include but are not limited MICRIDCGOM03281

centrifugal filter devices available from Millipore Corporation of Billerica,

end adjabéaﬁlﬂaﬂiM%ﬁdtéutl&TdiEQ GeVib(r¥ lifhl‘aﬂféﬂ ﬂtﬁ\)é@ﬁﬁo@m&ltlﬁkﬁélﬂ@mlé{wbﬁ@ﬂ% selected

o A B
the woursbi@dt@andﬁmre@dwlyéhadsbtb@mmmlngMapposmglmlmmer slefaimes, the
#ﬂﬁ‘plﬁaﬁil}ﬁg GHIRRUIRRG RR Q‘résla?b‘é’w A Gh A REd G Qﬂ%ﬂt one can

f
washed and then treated with an eluant to recover the sele gg@ molecule

form a cofe Havjpgaouhearahibernnlinere Poits Giah RINRS fec ﬂ?m%awéeanmﬁj@aled
to an ouffhenthiad %hws?asawﬁdalﬁﬁtﬁuw@eglse?ﬁ d&r@?aﬁ@létmsc@atﬂn HReMRRIBiNGo

e elua| or e selec moiecule er ally
disposatig Lol NG B LS L e e TR A i e R
outer surfacesel thé adupe foeded Sbeto dnd ipdi@siiawayitathe sireichere JtAttmesathmem dinthen

e B e e e Ao

passes tygualIAMOHIB BB of the coated fibers. In another form the continuous
Go&r R RS aéﬁbé%ea@ermmé%abmmmmmeaamm bRkt Bbmétaﬂsmé?

th ofil Th f
rlder {5 NP U8 THEL 0 .07 S it POy AP e
Massachmﬁtts:mam@ndmssmtmlmtjpthefddmevaiammrrd\miﬁeom)admorsﬂbﬂ' biBiderddzed fiber
Massac sgﬂg H&E@%@ﬁ%gsﬂﬂmﬁ gﬁ?% 3 apart?tgm,gq{ safb H?fa‘% %%ng L?rfport

eV|ce e wraps are rom each other an at vario

14 and 1@@@@&@%@\}@@%@@9 @rmutabﬂavéqvi@@ Inrkis easavalilOdasdnles 4randdiatidd has
outlet 1@@@%% REeBBRsHIe - 1Ehﬁtﬁnbet%§¥s£@ms fHash %ﬁﬂ %@@eframgyc 'ﬁ@/ﬁfesent

nd into the porou r. The wound core can be us

'“Ve"t'°%%ir%tﬂF£8éEe|% Yﬁﬁl ead‘?ﬂ?&aﬁ%?&@? Véeﬁﬁ%?ﬁﬁ“(%%‘r%?%inp'”g

pressure¢typically, toroagicapeatde maidiffianle distads 20 srds2@ s aBolbiis and the like at each
7 05/
A S Byt nikir S (e o SRl UG N gt A i
halves agghewteid Figitect eradhe dptuaticB0Mmas andnleidyit A rndthe sesdndrslfidd@san auflet
port 36. ﬁh@'&ﬁ&}%ﬂﬁﬁ@é&@@% S AYHESRRIRS s Hahia Veavtad MadFnaneshand 34. The

radiall the media exiting the opposing perimeter surface. In

outer pe%ﬁ[?é&ﬂ@ﬁ%‘ A4 PTd B MAiPR s AN IS RgRP BN IR SRR PRRYDSE 3P a

overmold eI U1, f@meaqamcﬁt@mﬂybearéer@ﬁ@n 0P el devlced sbRIhS L BX Hofies
nds can be attached to an outlet and

uter urfac
avallabletfgnbw(ép %% ?épao r?y% “%” eg%s%a pg The core can be placed in a
Theemediagiayplse be mmum&mﬂmtm@@mmmﬂmﬂmumanﬂeaam featatonedia

orasa o%}ﬁ RS é‘@@%‘ﬁt(jﬁ'é’é*&ﬂﬂt 1RdRieh tﬂé’:‘%%&ﬁﬁ’ec‘i&d‘%rasﬁ%f%ﬁ&c% HaGuhich

und CO&tEd bers and makes its way to the core where it &)asses

forms an;avtiRi G Tramethmepriridea &0 TherrRoliasih gveafigﬁm TtRFDE RofR & tligtirad support
layer or @@@@ﬁ@mﬁﬁﬁ%@mw@%méﬁmﬁd@éﬂ%@é dhieofhisidesl haswem 55 as is well

known |rb%05£] ihe Dt#%% %&Hﬁ@ a%%%{lg {F#e&%ﬁaﬁ Irgr?d 'Q ggcgn%rggc{?:gptg(? atits
respective ends so that all fiuid entering the cartrldge 50 through inlet 53 must flow through the media 55
before entering the core 52. An outer sleeve 58 surrounds the media 55 and is also sealed to the endcap 54
such as by mated threads, clamps, adhesives, solvent bonding, ultrasonic welding and the like. In the
pleated form, one or more layers of media may be used. Likewise in the depth filter form the media maybe
one thick layer, such as a mat or a felt or a monolith or it may be a single sheet of media that has been rolled
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holder such as a SWINNEX(r) plastic filter holder available from Millipore

Corporation of Billerica, Massachusetts or a stainless steel filter holder
wo 20avaitade from Millipore Corporation of Billerica, Massachpsatissiosse3281

devices as shown in Figure 3 are formed of two halves 10 and 12 each

up upon ifb@}fldﬂﬁ ﬁl%é ddiddbpnshitbemnactye) f’ JosaliA vireflavy Q&%@El@hﬁ tﬁéﬂ;%en two

this case half 10 has inlet 1 alf 12 has outlet 16. One or,
cdges (S Eh LR AT BTV (0 AT Ak A B LEL B G AN e
sleeve ligiie: tighb&s shommesotiloat the pmegb isdimreciortihef Mmﬂoeéb&&é&wchmwgﬂ the

ENCESTR SR SRR SHBSORIT R R R D R SRR s it i
of two halyesu i pediZatheditss waﬂodwr@ram@ké TAgrsthoreaopae haiva pmuingeritglet 76. Inside
the devicB QHQVBIL%QI (?%‘Mﬁ@d%sd REOPRHRIEIBHEL 17 BF e WinEF %Eﬂiégn%)t&aa%&‘ﬁbﬂ?ﬁrﬁtporous

the second half 34 has an outlet paort 36. The outer peripheral

SUbstfateegc?gi’Q%Bé GRSt/ patRd AP HEY 'H@EW&%Hf thrdses andithedogandrrotiom of
the stack'Bhﬁsdsuﬁ@roprdathpaab&akgﬁga%ﬁeam 44 of the two halves 30 and 34
I Ied to ether verm Id of tic 46 to fo
T SR S R i S SERIR ol A TR S A T W

separated\fr@maam ﬂtbﬁrnhwms@regzenp@raabmw mn@m@emmmmmmnume
c1rcumfer€h%&g%f'§@i¥sad§ﬂéa% tafé?gr@@&a&ﬁélhmﬁb@of'{ﬁ%rds@émqg&@wg& g %I?&%d

leated media or as a depth filter. A cartrid 0 contains a central
of o g aneHD Wi rlek 02 ket Mo esvesivasnR chestiadiles 98 and

100 of thér@uvicthe cartridge 50. The medla 55 Is upstream from the core 52. If

esir su ayer or c e ysed elt on the
e e o A B A R R0 b Mgy 1
and an outhta1 dduiibe DHes Qmiﬂdﬁtayﬂldiﬁ@@alddiavermé rfiediadn 0l tlyetBenniomusspaners, 118

and 120 %%&E&Wh@‘iﬁ@ e Eﬁzﬁ&‘?&ébé%tﬁél?énﬁ‘?nﬁﬁ&ﬁ‘ﬂ@rﬂ@'d%ﬂﬁ g R E@&H%med

0 through inlet 53 must flow throuag the media 55 before entering the

ofasize SR IRHRCP UG BeeRp TR e UPoR R SRS R BTgigdoe pdy o
media raﬁkwtnmgqml @mgwmmbwmm@mﬁm?ﬁfm t!ﬁﬁﬂl@ps adhesives, solvent
ultr nic w the |i n the ate rm oneorm
e R R e o T G e
substraterwillythe conimgbfcﬂxelatyzeemsmﬂntaﬂ :Imaaambeaaﬁeunmhshedmmglnth& usevhndmlisa

tapes, scS@ escﬁﬁb?@é%rﬁ@%‘%ﬁd%@ﬁ &bﬁﬁf&:@%ﬁ%ﬁqﬁ}é&%{%%é%%%gmy the

PCT/US?2 03281 up upon itsel e series of Individual sheets
uncovered aragp a5¢ eeaied othr Hsar F@éanw@ﬂbﬁgmmnﬂmmaeéa@b@qmﬁ%ﬁawﬂr} in
these embéinfeadridge may go into a reusable housing that Is liquid tight or it may

have the outer sleeve li Uld ti ﬁgs shown& so that the cartrldge Is in the

'?JP&?’SP&“&@&@?&BI@% B R"eEsht PueRlaR Gk SANB MEFR. ikyous
substrateei5itthatinae bhe Dhisockesigss wmmmusmszwmm@aﬁm@bsomtm Srofiot

coated. Ira%% 3%3ﬁ%§ merg %@%g@c t%%d ?néﬁqgﬁaﬁ)e%\rﬂ@@agg énl‘%%zaf’ﬁ%%tﬁm r?g%ctﬂé}gggm a

ving'an outle e device are a

series of y@iregrids cthsretasiarielgash gayantiees founagke ﬁoatedprama%o‘it@hﬂwemructu res are
useful in ﬁdwyﬂ%aﬁ%@@%ﬁ%ﬁﬁ%‘}ﬁw of PRAGINE BRAUR FuiSoF S MBNRIENIS RIpHfesis

discs and the top and bottom of the stack of discs is provided by a series
gels.  of gaskets 84. Figure 7 shows a variation on the design of Figure 6 in

Avhigmaieedisiyoissetiaitaigne %) wiere the one or more coated areas 160 of the
substrate 162 are circular in design and set out in even rows and columns. The area between the coated
areas is a non-coated portion 164 of the substrate. Such a design is useful in protein capture and other small
volume separations. it may also be incorporated as the filter in a multiwell plate with the coated areas aligning
with the open bottom of the wells. The substrate can be attached to the plate as a single sheet of material
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10 separated from each other by spacers 92 and are all liquid tightly
sealed around the top and bottom circumferences of series of media

WO 20ay@73539 to the interior of the device by gaskets 94. The dpgigRIiS i HBSs1
of two halves 98 and 100 with an inlet 102 and outlet 104 formed in
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may be adeginngprivialy dheifzation betimtidhtdatvell snflleed cdiidiratts; daedaeldiisthian other
5/

erce pSAEE SRR B AR AR R R Bl RamACRS RAA7 vt eatbood o

other bofiiy Suidsterefrone Medmammulmbwaa@@tmm Undesieatrntiosuch as a

pathogeﬁ‘@ﬂe‘ﬂ%%d?%%@W@U%I@éﬁéﬁ%@%ﬁ%ﬁﬁoﬁé‘Q?ﬁﬁ@iﬁiéolmﬁ%@'b%é@m classic

limit cross contamination (cross talk). Other device designs can and are

chromatpgyaRfs IQ—PEN}F@P‘PH@ﬁ#@@&ﬁ?@ﬂ?&?ﬂ&*ﬁﬁﬁﬂ%ﬁqﬁ%lﬁ%@m%ﬁseﬁ R FRRQYesFiruses,

endotoxielgm&ﬁh@umpm@r@mman&y@eﬂﬁ 1R3PA 1AsTdus e wpptEciatel 8 altdinsf the

present mventlon r¥ tgg?adoreéj to?rp }h’%t'%é( cuﬁgrguprﬂft'a anglrtDS%Ut the additional

Example 1. Room temperature stable agarose solution suitable for coating

Six grams of agarose powder (type Xll, obtained from Sigma-Aldrich) were added to 40 grams of
water, the mixture was agitated while heating at a temperature of 95°C until an initial agarose solution was
formed. This initial free flowing solution was cooled to room temperature, at which point the solution became
a gel having no free flowing characteristics at all. To this gel, 15 grams of zinc chloride were added and the
mixture was heated again to 95°C while agitating until the gel and the salt dissolved to form a homogeneous
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requirement of the mechanical stability of the adsorptive layer needed to
handle flow rates and pressure drops associated with a packed bed of

WO 209583%52Bhe hydrogel mechanical properties are "decoupledcframn:tas/oo3281
mechanical requirements of the packed chromatographic bed, because the

solution PRI 48R S48 RRQUIEES HafntOsutia kil ddbigw cﬁgﬁé@}fﬁi%%ere

relﬁtlonshifﬂbetween pressure drop and separation resolution associate

refained g S JRRAEFANER a T HitRobRE, A3 heramh & BSBANO | ARt 81 Taremm i bikarad 5EH%y
fluorosusfeatani 3 Siemizngiteréhuddeo wkiizt mising BiZermind frladiteckiotibrtivrs fdalsolution
. ' istributign must be reasonably narrow to prevent large

remame@ii@ﬁ#r&%ﬁ%ﬁ?ﬁf%%&; velocities through the material (this could adversely

affect a desired chromatographic separation). Reduced plate heights of -

<0.1 cm are within the range of reasonable "pore 15 size distribution”. In

this way, the Eiéfaisiion aCauitlg ey iebmie AgsatmasBtdyaikbe short

enough so that diffusion into and out of the hydrogel will not be the limiting

pachokfrnaingniabricthaingengrapitobasat 400 micamitasda gurosinof about 65%
(Type FOSREAAH ¥ReB0ERART AL RusTRAMAL A difcR AL %xﬁdaa e e

used In lieu of conventional chromatography media to capture the selected

Example) grseidiagrie fedolievdagarecndisnifi fRblis MESAtersan i theiearese soliign of Example
1 such tiR@ HERALNENES.cimBeteTyalelRgl bipte dollidRli My WatlRBAE AHO he pRJEY Wetieden two

shests o e AR I 2 40 A0 6 e B CE S RS o s B e
fabric wasskeh tentoyed Mefﬂnmth&etspodl ayoﬁadie doy @ momdethige sdiredted mavddimabasthanol
and unb&%&"\l@tﬁpﬂl@@?&ﬂiﬁmrﬂf%‘i'ﬁ%%fé@ﬂﬂﬁ)f ﬁ%&%ﬁg&ﬁ@g;@% %é%ﬁ’%é%ﬁltose

a desired molecule such as a?growth hormone or t may in

and to regpguesite eaitand sib@eAIhiUSSARIAGHIE toaT0Ri0)asreRtialy RuRIGEEMSE nTdRCqRted

fabric wd§ MM¥rsdath MRtISBLIAdATR\E: HRRRd BransletaxinsRne Bt aiRpusHiesfabric
befare a final release of the product, As can be appreciated the media of

was ther{ﬁcép ﬂﬂ’&’g invention can be tailored to fit almost particular application or
use. Example 1. Room temperature stable agarose solution suitable for
coating Six grams of agarose powder (type Xll, obtained from
Sigma-Aldrich) wergxaglsled, tgrdg[gmgfgﬁayygé%emg mixture was agitated
while heating at a temperature of 95C until an initial agarose solution was
Bk ioaterarkt Agrrsoitiwtdddebfiofomnexenipt drwasimmeskeidnte mixture containing 5 grams

e rature.at whi Oittrjﬁ'r olution became. a gel having no free .
of el g s e R B e T e o

50°C angtheesehsafiokirgrenstion nesaboyediatpracaerh this Smmearatire fagifabings undenrntie

agitationd¢ha B diifkea it Aies AVRANR FRERY AR AREPRNERH R0 Mosd BRILE feakints and
PCT/US2005/003281 solution. This solution was then cooled to room

base. temperature; the solution's free flowing characteristics were retained at
this temperature. To this solution, 39.9 grams of methanol and 0.1 grams
of Ffuorad FC-95 fluorosurfactant (3M Company) were added while mixing
t&femplethe Fimaliengtizalive ofotasklinket agaifae ceaingivith seiforioppdSR) gidups

room temEerature. 5 Example 2. Coating using room temperature stable
Hiprgsdinked agarose coated fabric of example 3 was immersed in a solution containing 6 grams

of sodium bromopropanesulfonate 94 grams of 1M sodium hydroxide, the temperature of this solution was
then raised to 50°C and the functionalization reaction was allowed to proceed at this temperature for 16
hours under gentle agitation. The sulfopropyl functionalized coated fabric was rinsed with water several
times to remove excess reactants and base, the fabric was kept in water. The permeability of the modified

223 -



10

15

20

25

A polyolefin non-woven fabric having a pore size of about 100 microns and
a porosity of about 65% (Type F02463 from Freudenberg of Lowell,
WO 200848333eshusetts) was coated with the agarose solution of BE&AHIBE0S/003281
according to the following procedure. The fabric was exposed to the
fabric wé@ﬂ&ﬁ?&&tﬂ%@qn{%@ﬁﬁtmﬁdﬂn b st v SheurR BE AR RS pLeieaNetted
?e lution. The wet fabric was then placed between two 10 sheets of
°°"d“°t'¥lg!|§/’ gﬂ&% ene 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 to remove the methanol and unbound
water bypuapRIstipRter Ry sameshiahiif AR R0 dBamerRd In acetone
to gel the agarose and to remove the salt and surfactant thus creating the
A 13anatiiy oftesSPhietiynpiizee a@msnsenatadeaomm dhapifleWaad Immerssdchiem of

' [ Ve the acetone the aga
phosphaYg @ d%t ;ﬂ-rllc éﬂﬁ%ﬁw hgf gn@con Eé? ncent ation o gﬁ fe fabric

was then kept in Wa er I'OSS INKiNg

was allowbtmgél@wmgtaqﬁwitwmrot@m s@@mgerdéawmmmmmmméezamwon
After 16 HEURCIRES BRI FH SRNAIN AR protEaesuRh RS HiesQv s &e%rﬁétnt of protein

ams of 2M sodium hydroxide, the tem erature of this mixture was then

bound to e BT e ReIcHRLER R R R e AT BIS Sa o rRiaiel Bng
capacity sfhp eaitMasaieadile0 wsewmﬁxgmgemtem fa@‘lbatlﬁmwatéﬁl@mét@tﬁb&gmmmdla
s o A ARSI BN s

of 13mn@nﬁ@§m@w0($mqj;watqﬁst &ﬁer |.m@§@mb®éacﬂmeitef@tmatemféﬁaﬂwpré
seconds anESHESEBFARENL The OHLREH CORSRARIMG 2 A6HTRe OF oMK Bseconds under the

bromopropanesulfonate 94 grams of 1M sodium hydroxide, the

same copdiifh&rature of this solution was 25 then raised to 50C and the
functionalization reaction was allowed to proceed at this temperature for 16
hours under gentle agitation. The sulfopropyl functionalized coated fabric
was rinsed with watExasgpleesaleliuioss ¢oatiogramadisietess reactants and base,

A polfifie iR G- WA ER B BiRiRSle E'}%ﬁﬁ gﬁ’é’&% A TaHaGt WM&%Q’X@ a porOSIty of

05/077528 PCT/USZOO /00328 was measured to be 1
about 65 asrRAIBd WD %8GR ARCAIRG ARG AW PO sRdHE: atte,ﬁbﬂ@awposed toa

solution w@m@igi&a{a&d%anﬁosﬁém |§r§n§’d¥£ﬂ&fﬁdhtélﬁ}’%e‘tﬁ‘r£% enegienaitiz ftBium chloride,
arose coate ic 0 nctionalize rose

such e e AR B ARG R0 ol o o A SR BB ERRHE e

sheets ofghidthyleveribiveti syuedz2dySniyntd mmumgsg/szrhztpmﬂaom thecureerdf diedabad, the

fabric WJfQ ﬁﬁr&%‘?n@%'ﬁo?ﬁ'@lﬁ ﬂtl\ltoswge(tjs%ﬁ 9 gﬂﬁ}’i%%ett’lﬁtvﬂté? qbeﬂ%ﬁ%%%tm the

ours at room temperature un itation hOUI’S

coating. dincelvlest spalstifpbae yaskant inwarbidhe g@ﬂt@ﬁd@bwat@mgéglm@d andcBhe
funct.ona%@ttmsmﬁ@M%mcéa@réeef@(éhwta@%w\mrﬁ@w@tﬁ@mﬁgttéyact MAEUTREified

ORI LT TN R T

fabric wagw@dagutdll wae dEdergmhfabiiby measuring the flow rate through a circular
sample of the modified fabric having a diameter of 13mm and using a
column of water 15cm in height. The sample had a flow rate of water of

50mlin 14 Example 7 Dextran coating on substrate
A polyolefin non-woven fabric of Example 2 having a pore size of about 100 microns and a porosity of
about 65% was coated with dextran according o the following procedure. A coating solution was prepared
containing 15 g dexiran (500,000 MW), 1 g polyethylene 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
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seconds under these conditions. The uncoated substrate had a flow rate of
50m1 in 6 seconds under the same conditions. Example 6 Cellulose

WO 20e0atmsgeon substrate 15 A polyolefin non-woven fabric of PXAMSRIGS83281Y
a pore size of about 100 microns and a porosity of about 65% was coated

above d%ﬁh%ﬁﬁf@mﬁm@hmmﬁmfﬁﬁw@enwl@@mwmaéamﬁowa%m@%%ﬁc

t tio tai JlJulose and 97
s Do) RO B RS S RENGE T T CHH ORI B{RPiR ers pe
from themmmmm%mwmﬂaammmmd Trove thetlfabireatsvars] tlewed aaiglat room

tempera*ﬁ?éwﬂ%rhlty" &ﬁ%ﬁﬁc%&%?%%ﬁ;ﬁéw\%ﬁgt %g@ﬁf? ﬂ)&%%%ﬁg grr@sosyqqng of

excess solution from the sur ric Was
the dextiaambiaepatemhiabiie W@ﬁéﬂé@@ddﬁwamrﬁ@@ratwmmgwm ummtedm@nals

mclud\miEHé‘ HiRRdRIARIER. tRe QAIEbERRERIP IRSREP FIRE ALK A EREARNUBLBFic was

crossllnke and SP. functionalized following the

df b
tn 5P LUERRTR PR B SRR 51 R4 )G ACAAEP M GPerthres
measurethaudifididg tategwesiuead Suamdias cOndilpgptontb einting eshacityast sabape fBbric was

[ ﬁ}% ing capacity of the coated fabric was measured to be
measureh(gbé@? i%ﬂ%s Example 7 Dextran coating on substrate A polyolefin

non-woven fabric of Example 2 having a pore size of about 100 microns
and a porosity of about 65% was coated with dextran according to the

following procedur&*AMpliRgNINRTIRe ReRled WBsirls: containing 15 g

A realsiaty apd{BROH0Q AP 9 gasplpptndeniagheciolahply itylisddrer, 20 g

11 622%9%\%%' e solution (10% in water), 1.5 g 1N sodium hydroxide and
er. The non-woven fabric was exposed to the -24 WO

11 5?WQWVHMPCTIUSZOOS/003281 above dextran coating solution such
23. ZBY‘%I%WB%I&W%WWW%WE%QW% QR HLRRerf he wet fabric was

then placed between two sheets of polyethylene film and squeezed gently
18.6% See Ny Eddad S0l sabiP W om the surface of the fabric, the fabric was

34.9thaatsemoved from the film sheets and allowed to dry at room

o S Bl e P R SR R A Tl

directly aanfeeldd rwnﬂuaherab@\aeesmmmfesammmﬁeanyhemmwwmamsperhioladmg
polyethym\% Rrlsag @ﬁ'@{ﬁ@ciﬁlgw RRBIGTAANIG WSt Kort 15 Wﬁ\fﬁfteg_ Wﬁl&ﬁ%ﬁ@l {d&H not to

dextran coated fabric was then SP functinalized according to the

dry out the Bieatiaee & ifiatainecrassiniing ceppdeny e ‘M‘?ﬁﬁl‘ﬁf@b@ﬁﬁ&@ﬁy‘ﬁfﬁ'§"ﬁ¥§§§9%@e
bag and BRSAIES erytatthfamr@ﬁgﬂmoﬁmﬁﬁaﬁ@@aw@wmmmwmm for

th fab 28 b
our bR G TR e ARG S0 ¢ ORI AR ER e
methanopmqphydidohbn_r@mh(#ﬁIl@mudglhmedtjdaaimat rabin Grhpecaiped|yThemirmtiranédas found
fo wet wfﬁﬂﬂéwpcmﬁ&g?and had a strong affinity for Ponceau -S, an anionic dye.

Example 9. Monomeric coating
A monomer solution was formulated as follows: 12.5g acrylamidopropane sulfonic acid, 1.875¢
methylene bisacrylamide, 6.8mL 50% NaOH, 3.8g sodium dodecylsulfate, 25g 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
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23.2% polyethyleneimine epichlorohydrin-modified (17% solution in water)

15 18.6% sodium hydroxide (1.0 N solution) 34.9% water A 0.45p ultrahigh
WO 200310fes2dar weight polyethylene (UPE) membrane was pren@&rAvitoenoniasiol

and -directly contacted with the above solution for about 5 minutes The

chambeefts% 8 IRREFBEMYAE 06 25bHM AR IV, ﬁ@%@@&%@ e zaion

placed in an oven set at 85C for 7 minutes eing carefu nott

of the mwmtfé%?ﬂBF&W@toTnﬁﬁawlme@étB@sWﬁm@m@aﬁt@ﬁ aféfvat@thﬁémrr%@urs

The lysovyare theimgeapavghftienaodied fag: aaslmakned thhe Bimyraemritemperature.
The dry membrane was then placed in an oven at 100C for four hours to

complete the crosslinking reaction, The membrane was then thoroughly

washed with water, meﬁgé}ﬂ‘% qg%){g{gﬁp[ﬁg@‘% cid (1.0 N) and allowed to

dry at room temperature. The membrane was found to wet with water

LovnBRESPtRN AEEKMBP S WP fmuatet exernt datit wasliulad wih269ml ofacetone
conta.mdfgmn. Xﬂr%ad\lt@@%?ﬁﬁtﬁ?ﬁtﬁtﬁ?ﬁb&ﬂ?ﬁmﬁ hé@ﬂlmt@gl m&ntﬂwh ieshped

. S. ami ne su IC aC . me
acoording AR s OB PPy 88 e CRED (A SRR od 6 pamgi

fabric. polyethylene glycol (MW 8,000) and 76g water. This solutlon was then
diluted by 126mL of acetone with 0.5% Irgacure 2959 photoinitiatorto form
a coating solution. This solution was applied to a non-woven (Freudenberg
F02463) 30 such that t@mwmmﬁmﬁ tely filled with the coating

R AT
containirigidi2Bh6 mgmru\agsmwmmsm ieroifhe Edhﬂﬁlﬁsﬁ@[lm Tdbrsotbier edsapplied
accordin ?ooéi(eaﬂt gf ﬂm%toé?%atloénﬁ&()) Q&E? ﬁﬂeec)égf%ﬁ gnI:'Wa%% %ﬁ[ﬁbe 70mg/ml

econd and polym onomer so ut|on occurre
fabric. sample was then washed in a series (3) of water baths for 24 hours. The
lysozyme binding capacity of the coated fabric was measured to be
64mg/ml fabric. Example 10. Monomeric coating 5 A monomer solution of
Example 9 was formulakzatmpictpMbrainienvasatiigted with 208mL of

ceto 75‘V ure. 29 hot |t| rm th
A m%'oa |n OISUC%): r?ﬂ?#;(allﬁs SO U I%ED%V%;{SJanC?é(?' accor f X‘Z/i?m Ulseﬁn coatlng
solution. |Wa29ht@rbme| mlreépmiwnoﬂqrﬁamémtwmwms !mdmgae@acw Gdhe coated

rabrc e B8R 8B TSI PRI BRESIEHAGY Bl bra L solution

of Example 9 was formulated except that it was diluted with' 375mL of
acetone containing 0.25% Irgacure 2959 photoinitiator to form the coating

Dinding capacit S IHE LS BIPPAEHE L0 M SR ErBe 7Omgimi fabric.

Axanopler dctutiotomas foemidataskasrfollows: 12.5g acrylamidopropane sulfonic acid, 1.875g
methylene bisacrylamide, 6.8mL 50% NaOH, 25g of polyethylene glycol (MW 8,000) and 80g water. This
solution was 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 adsorptive coating thickness of ~10-30 microns as determined by optical microscopy.
The lysozyme binding capacity of the coated fabric was measured to be 67mg/ml fabric.
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15 A monomer solution of Example 9 was formulated except that no
dodecylsulfate was used in the coating solution. This solution was applied
WO 20988G78%8g to Example 9. The lysozyme binding capacity ofPEB/Gsamed03281
fabric was measured to be 110mg/ml fabric. It had an ion exchange
capacity of 285 (eg/mL. Example 13, Monomeric coating on nylon

oy e B, T e R Mo s et
A\8EM ustgo e i wabguss prﬂwﬂdmdesglwmﬂf(w\msajma@ mhidaBDg AR (Wiv)
so|ut|on-5'f‘b%aﬁ9>@ﬁ9§‘p\‘¥ﬁ§ré@ B LIRE Wég?g?'%sé’ ALY B SRy EARHER) in

photoinitator form a coating tion is solution was wicked into'a
50ml of e FYHRASHUERPeen (Millipore Corp., 60 micron mesh) such that the
Aosblyeiefie mona@\@nriaaietﬁlﬁrxﬁﬂm WihviHYe GORLENE SRABBAN 0T Moy BNV Iosity
of abou% oW%nrﬁgb%aﬁlgr}%%aio%&%%pob 30 Eﬁ) O\ﬁgégoece ure. 'HZ g?tnréeyggg)gggs%d to
the abomagamseyqbﬂamﬁ@m@@emnum@@h ﬂaxﬁbstmﬂctme ashmplsteit @etted by the

solution>9He Wé?fé’d?fé @Qm&?réﬁ%%’ﬂr@fnt% a'ﬁ%f?@s%@lfﬁftﬁﬁ%ﬁd%rﬁ%qéférfﬂig -l delomzed

sample was then washed in a series (3-5) of water baths for 24 hours.

water fqr@émﬁwg Bk BRdied fablicWas tsmie Rt SuuAE itk Hatss oy el @@mmﬂmgbag was
deternnﬁ’éti@yrglﬁdrlhg't@@ﬁtﬁala‘fé lmra@omd ! rcﬂii%d}y‘@wm@ rmgéﬂ%avggagggaé}/m @7fdizbgeter of
ated fabric w ure m r'C
13 S ST B A LoET Ao acRarBle 0 RS R R AR S dcer
these cmmmgmmmtmwmﬁmmw weress shstattiatyipugged bytbes agecpsared
Sy eIl %‘}e% W s&m&%aabgg%%&.& SrMERAdRk iNRIMIR ']186&%‘38?&

was prepared by dissolving 1.25g agarose typeXI obtained from

compositspadians FRARTAIPRS BORFRL Her tiRANaveRRE wﬁﬂi%thﬂnﬂﬂﬂ%@ﬁ? PiBfing eRRadity

capaché@dﬁn@ﬁﬁéB@b@eg h@wmeaw@gwﬁtm SRRt QBN piratbPaRALR6HINg
se ac ordlnggj_the follgw

onty o SEL B HICNY FIBTE RS Ap O S eea A Lot P incing
capacityisess dentifilyeindepandestfthe d:blauetﬂleefﬁim|ltezamm@i1mpddatehylemeﬂtedchgrbhngllnteracting

. luti d
matenaﬁ%ﬁhisg ate%ﬁﬁ}fﬁ%%?ébﬁﬁ@%w J.{J? Waterqf %t%a?a rs. %Qzenfcc))dulﬂlgg %r;)rlc
VB teequringt ohmgeltanicat ned\whramiatRarARBit eHPATRITa RO HPI JargsT optimization
window 4 RENA R TRRESHERONERLM A KRErdSWRtEH beae PerdmnamREBIRiIS the= 30um

modified fabric having a diameter of 13mm and using a CO|E n of water

bead), by wify Wﬁ@?ﬁ?ﬂ'“ﬁ‘ﬁ'@“ Fﬂﬁi@f&?&eh@?%ﬁawpamﬁgéﬁh%?&@? QQH%}ead A high
resolutldih@mareﬁ\dltmms feuigosptintotsalf H’mpbwl&ﬁ%ﬁﬁa@n%mf@&nﬂiamv%lynedla

where tl?e%g% g %)t Eus reéfereiha;m %ﬁ\\é 8Iu %(S:“lt% 8e$t§§é§sgg h}ﬁ}{g guﬁéc% of the

practic sent |nven ionin composite media

porous s&sﬁmuampve&n@d@ﬂwa @ﬁeﬁmgr@wa@nykleggﬁémmewmbem @rfé&se%mmﬂg
requnrec?@ﬂ%‘é% I{\%%ﬂagth‘lﬁ%ﬁﬂo%%F&Q%ﬁé‘ﬁﬁlsl@%@%@/ﬁ‘{dmﬁg WSt A EARBe fabricated

diffusional distance required for an adsorbing entity o travel is sufficiently

into a cgﬁms%&%%é%tmrﬁtﬁw%W'Wdﬂgwﬂdﬁﬁ@v@rm@'%H@ g9 prdisposable.

The mebitnetingigeapagivy éadipaisciiniviéddepaisstsst of it eenvagidkifiO procidie
novel media where the adsorbinglinteracting material does not determine
the mechanical properties of the chromatographic bed,
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20 The "decoupling” of mechanical and chromatographic performance
allows for a larger optimization window for media development; a novel
WO 2¢a%0asasth high resolution bead performance (similar to a sSHkRodaRNs1
but with a permeability similar to or greater than a preparative scale bead
media (90pm bead). A high resolytiga preparative media for the
separations of biomolecules and other entities of interest; a novel media
where the binding capacity is greater than the binding capacity expected
The invehtiepettinedise surface area of the 25 porous substrate; a novel media that
does not require packing of the media before use. (As is typically required
with bead materials) The composite porous materials/adsorbent hydrogel
1. A porpigrerpigmpdisdoradseratien onsii B lograrii asersApYaienseaspiiting g hase

subsPABKINSLBSIONREELNG ABRYE saRdishihAb SPuEB & /iTRe SR RIS JotSs
media cartridg F’icoﬁl‘”d bwg?% disconnected and dlsposed of without an

POl RN O PLEEE BT RR A GLEERAs B SUHRHEL R A e IRPHB E0RGngs
- havirfg@ Tdld SANH&RORAR] tHe shlsbatsf aidedstd Y%ardibefoy g totitsmolecules by
adsogﬂg phy based separations comprising a base substrate, the base
strate elng a porous, self-supporting structure, and one or more
2. The pibsbate qhelRimE Hbesemthaguhstiata lseagtf@rrpéete@hcbfrcmm theigraup sopsigtieg of a sheet,
a f|b§l,§agfé%§nd.ﬁ'ﬂ$ one or more porous coatings having a void volume fraction
of the substrate of at least 1% and being porous to biomolecules

3. The sybstais Rl am;d S“Baf?e"ﬁ*&ﬂqecgur%ﬁaqeﬂaqsaaﬁ,fﬂrm%ﬁe#amf@ﬁaaﬁmig%ﬁerfeces of

the sitbstrdte:m selected from the group conS|st|ng of a sheet, a fiber and a

r clai 1 wh n the one pr more coatj are
4, A poﬁﬂ? %%%f%ingfjsbgg%i %?Foq‘éﬁ ?hbas aergho r% e &ra[?ase suRstra(l%e a8t
substfaatb;ems@mgtaaseswrsmmﬁwwg@dmarammem mimegcacwaaes on all

surfaéy@éﬁfﬁé%umﬁa@%@oﬁymﬁéecéﬁm @ca@wﬁﬁro%%fo&uﬁneéﬁea %%%rably

d one or more §OFOUS meric coatings on all surfaces of the

ffomée%‘r%tott@%ﬁ o Pire NOIE Y S 'Y eRIGH R theotb sl e dhe-yBiitatAs
goodushectitdyiofiand aiflmitnaCigwto about 50% of the void volume of the pores
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woven fabrics, non-woven fabrics, felts, fibers, mats, monoliths and
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fow Lﬂ)@ aboat 50% of the void volume of the pores of the substrate and the

WIg good convective flow and diffusional flow. 6. A porous
6. A poroatedisidubsisdie foradstsptiptitasdiassparaiopacatipising agse subgtatbdse base

subsﬁﬁ’tgitéﬂﬁea 6@8@9§e?fﬁupporting structure selected from the group consisting of woven fabrics,
non-woven fabrics, felts, mats, fibers, monoliths and porous membranes, and formed of a material
selected from the group consisting of plastic, metals and glasses and one or more porous polymeric
coatings on all surfaces of the substrate, the one or more polymeric coatings occupying from about 10 to
about 50% of the void volume of the pores of the substrate and the substrate having good convective
flow and diffusional flow.

7. A porous coated substrate for adsorption based separations comprising a base substrate, the base
substrate being a porous, self-supporting structure selected from the group consisting of woven fabrics,

non-woven fabrics, felts, mats, fibers, monoliths, and porous membranes, and one or more porous
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substrate being a porous, self-supporting structure selected from the group
consisting of woven fabrics, non-woven fabrics, felts, mats, fibers,
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e bl R e R e i

agaraseonoliths, and porous membranes, and one or more porous -28 WO

The sBSRAS 6 DimbARAOARQARARY QgéYéQEQSf%ﬁ%Eb%ﬁt% tﬁ%ﬁéﬁ%iﬁﬁ[}){:@l\s

surfaces of the substrate, the one or more coatings occupying from ut
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The sbIRAER R IIheRHNE: ENRh S PARIGESD O RoRYSRTAD ABEIR SERBrENS and an
substrate h?yiﬁﬁ’?ﬁow coyeﬁ@e flow ind diffusional flow. 8. The
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from aboyt 1 tg about 200 nanometers. 12. A porous coated substrate for
flow pé%‘?&ﬁﬂﬂf‘% g@%aé%parations comprising a base substrate, the base
substrate being a porous, self-supporting structure and one or more porous
polymeric coatings on all surfaces of the substrate, the one or more
coatings occupying from about 1 to about 50% of the void volume of the

pores of the substrate and the capacity of the substrate is independent of
the convective flow properties of the substrate.
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