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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 ecul ar separation. The stationary
phase refers to a porous nedia and i nbi bed i mmobile
sol vent . PORIQUBADBORPTAYE OR @HROMATOGRASHIC MBDIAQS
and tubing are the nost common 10configuration, with
the nedi a packed into the tube or colum. The nobile
phase i s punped thrBagdyrdume of tHeulnmentibhe sanple is
i ntroduced at one end of the columm, and the various
conponents interact with the stationary phase and are
ads Ghbmaatbgraphy isra gdmra‘nsd;i)a&aﬂxm teclaniquesihat eesdiod distibation of the
i fferent velo arate ent
meftsieSef R hbbasrr S otk BRterRo  Phs P Yo fguler
sepatatrb@te stampmrge phssearcers & & pseds hisEdia mosuemaiealtumrrﬁibe@ solvent.
unpi n | uant. _saql.vent through the co] um.
ool BPERaiRied S tne SR ol S e rioSt AiBrRB s,
co@‘@uraﬁbnammt ihg magatiyy padked iretx tieatage ocbaslonmat Ty mpbilg, phase is
hydr, tera ion chro erse ase
pugﬁ?%ﬁﬁ?%tﬁﬁﬁglum& %is?rpplgﬁsr nﬁ:g?tgc&? ﬁQe goft%e cBnJmn and the
variucrrmuooaxdsemtpnntmcﬂhutmhatstnjubamphakeamd areaa‘ofsbmietjyo orinthe
chro r ff| n 0 and ot
e TR Yoty Firmismb o itec The SRR EPPam S bre
col1e$:tait<ﬂ defectddeatahid 6thehe§rum§ftth)@ ceipllmn CAd)srortmﬂsmrmndn\eets are released
use bead- base nenbr ape dia .
in § SO A0 ot P PRBAC sou TR il RS (BB, FPaREdrBonic
mettrenxis rrad ] wpidessn drigeatioks, metbud)sl Igbl‘ﬂwamaltogmpby doresychange
g tolofe) |ISh SOEQ g)tlo g rin S|cal forns
E—SHH" %'?*B(f By @b 1% '{‘ '°Bﬁ ?%P P YPISP RIPFF er ent
chmmesogré!phyapmn|t3dcrfr6mate|gc&phbﬁtnm1madtmpmrt dfhrmaaﬂmgdapay ilsctin
e relati sorb ng sur
=i ErBlaghiy) Bn 2GR ool R e ek bR Raawms
chr@amtxrg;apmmetmels db.memfstate off thei aft” fchmmatographlc oBedabrptive
ased nedia_have convective QW._occyrr.in bead
segitffdhedRiRrd et M FhlY Becadird el AeimlsN e 8t
separam‘méiheseothtdeetelmaﬂbwuj(beads mdnphtbe ane achaxtangsy accomplish
di ffusion, AV.eG ive f(J ertles ar e

seffrptdf iR AR CEE Tt 9d Hefoidre 2PeRiE RBH=hEReRESacaly

diffétHmt glags. Apmes dlfferdme aetvwaden tleaeqael thr&leemédlé Isatne refatéonship between

i e g ARt o VR s & FERRS by
thecappaectivg flaiddlotvhe f 1 ow properties of t he materials are

oot ERSAEARH b AP ARa8h e M ESTRERLER yEA b wrve o
of thefefdesnbmg sutfhee dymtamattottha teadjamdgaconly bé cmaed t/m dlffusa)n The
coqﬁgy\\%e Lﬂé) ﬁ(ﬁ% 8ro§|g?§|ez§1taré’1 dgtle}/n%ﬂecg l))c/) Y%erbaet %I)S|zles S?n%Hg beads requwe
higher pressure to attain equivalent flow in a column. However, the equilibrium adsorbing
capacity is not determined by the bead size. Therefore, the static capacity and the flow
properties of the materials are not necessarily coupled or interdependent. However,
because most of the capacity is accessed through diffusion, the dynamic binding 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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35therefore to the convective flow properties of the
adsor bent . Typically in the area of

chr omat ogr aphi ¢ separ ati ons, pol ysaccharide pol ymers,
such as agarose, are used to nmake gel nedia by

h I ' th
ol LBt PTG TAFS PEARNE Eoaae Bee AR dgee @ meling
poipbarydre gs| guinteT @proeeds agsrgsal fot exantble, tye Ioolpmlenmusﬂﬁm heated

T TN TR T w—

wab2 it camtbovzb thsoiemméramret tne ot yerse mosts Gindvilad molterApolsbnner is then

b
soff g B iy n PR A Soolel TR PoleliBlp iR B yaspas ono as the
temmdr%rwlﬂ abdVeethe qlojmesr srgenmumsmmh lisbhleouit A3 e rana$>elowrtge gel

pol e Po e e 4 5eereike A f e A Dl P Fardfhes A fagtever
shas thewolupbrawes fsplaefateegelimgdAbditaraty, a5 thy dgages ap;b‘rabches its gel
hape the s ef 0

pol e vEro AR B ShuPT Boeatr il b BioM Bl BEinER] @arns o

forg1eI poi nt, the viscosity of the soI ut| on becones

d hi h
T SRR 5T Rl a0 e Bitlsr Pl Bhoalh 3ed fPeugbbrgery
medee the meatddr s_mmtoog$ mmyabnmjltsagelmbmt Ialaxalt @&dstisred urito @n immiscible,
nef B RIS A bl of ple ol if fouk pRhie Qﬁec&woyﬁa%%da@ﬁsﬂa'
(beaidk of agnarbm imthe mahaiscibled]uidws thbasededahe tHestheadb emalseco‘ﬁered
en cool,ed

' he inm.scib fluid),i
@84 e Balr el 8 peHBRuR!Y Reroie St b MR BRIBRY B nBiE for size

exclugibrushromatdgyapbgr Pregeraiolg, tba;narterfenméy@rmmeslecalsy uaslﬂmf(mg the

ch usi on chromat oar a abl
2ol e b E IR R e o) Bf Rt of fidor ositive or
negative @biarge aptdisehobluitybstheilies os carhbiasticat fof niokylinking and
S i.gands 0 ye or negative charge,

ng SR RO TRrES tid @RERe cRIeYc ol it Pons o 0

cr 03hé baadsaredmsh lohdsd intora emotnato@r’dmya:elutmre‘ormlogptbmgyf media

apabi.ljiti.es. [ hen oaded i nt,o

e SR ERED 8 PR PR e e iR e o RO BRI RRIE Bat et Tk pepgs are
thenhiashed td leamayeambbandicantgarhinentsahe ithenl thé caftaretapatarigds eluted

d. Th eads are then washed to renpve unbound
frog%tﬂ?ﬁ ?61 ?ﬂd Coiﬁ% ?hen the captured material is eluted

fr ogﬁet/dsrel ﬂ)IelaIdms&]tcmt with trm:typel of faeder ahe pa@@geofﬁheueans into a
colffryls b Wil Re o I OPERgR b BY Bl hAE LR 2B € bfopery
packedds asdo lagoid Ltzhanr'«a:hla?1 ttybess:andjhsm%kasepmgglgrtﬂéch\?mar?ﬁ;elﬁa&mg of
COIP%QE Congggkl ﬁ %@Chcaor?/g'ﬁég 'tas‘ rgn cgnsn dered as

chﬁThansaDt bmlsmtmts $heada1trn efntbe meﬂlsemLm@cersé apraJéBons because of
tnerFhdile M i Ehe o HrediPE B el Pl B SR B b kg
reqmnremperesmeagremrmr@ensmg leepduita der toe cA0me qSoftee bea@setmd V@
cor[lér ee§§ lrj'rlroz% Bﬁet cagfgﬂd ?%rd%a@grﬁhF s@ﬁ Eis |tn |c%t]e§ b% gasa%ep mcrease in
preSsunerdess aanss theibediat at:fédenhljydraghtsﬂ@e pates ch‘@afsressme I;Jlrop is due to

. . i Cie
co B3 58 5 BeBES07 B0 teluot Y L SO MRSl v
thebesdudsn aatibt sﬂ‘@&&mrmwemmmtcm thod flmmp]gi lignodi thmugrrtha bed causes
The ¢ a
coff fitskiofBadsEt il R Wi hat it Ry R higbg b
resBiarmepEnelseithdred Haighd, (DIOH often m&adeaxs&m awdfhgdiibghe sydtéroat a slower
ratf 360y Gl B b el sHlBiectn BWERPARERRER ARG "

systemat a slower rate in order to ensure that the
pressure drop is wthin accept abl e bounds.



10

15

20

25

30

35

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 diffusional

[im i di he b fil f,

a6 13 BTRE FopAcin gt Rin o HEvaRane tope EAuea Bt duse
intorthequoue Lofttie triveliastabbaaptubed, thegpeed and aadadity o tengystem are
iR EN IS, s Sl G R lenS e B iR i bt where
a fil[maﬂm_wri’bamlay fohehciridli inhibit mpyerhérnet qﬁjﬁfdllsaﬂ&dtéd myleoﬁl_etc’;dnﬁe surface

{en . . .
or 8 HeB e & e eplsfort St aBR Aot Bl whRR s fimlie Fl e size
numbeharidieggth opthiegrésefotméedinithe bedud girtace pedditataily,ithe permeability
o 5k B 8 SUBA b P 300 40D R soi
Labéc begalsehavdealls itk Igpgegsieetend dehawshhigter teemédhilityl Beads that
t hr.ou so ten

aregécﬁvé\@gjsﬂ tP to?/ Es%%%@&g cgrlinpﬁsalﬁn g&?yg ?1e :\]Nge'\@g %F %%tb%rads above them
coyeedwalb tHei drys stiee andie avhixhste &oid fidywe dmbagtttpded) §lsateha to have
orAHSPRR e e b it BoB TR oY oo RerIuisF e e one
dymammiolcapdnitg afsedleareasbe convective flow is directly in
e L i
anabmoblithicgnedia, ftize eonvBetbeLfoey it kirectyriv ecrtastevithl absofting surface.
AoRREBITIE SteHekg i FRafor RaBhi g SprBng pyrace.
Beatisserthe ngnveapaciiovyisar direxd uphtect withcthe ekisorping sutfée in monolithic
and flerRig € ppaecs D LR RE & ienl) w2 selbef Ty Samote
theosurface assardf aceerpbrene rieceaseswithinsredeisng gherags pbleesizeo Because
e IR s
incheasds trg bisdihdedpache delyraasasc Hoapar] dne advaatage f thid $wrface
ne..as. t

o SRR s Y P Py 1St B S e oo
or statiticdpacity Iméc_:aulae theealisanct mammrirmstaﬁcﬁjﬂ)rbi/ibed byrther structure
o oy RGBS By s BBP e e Rl e
targetmeolseifié that Brabsoibed ios adsoréd aftar mayteehtimalsLificeontpleatere
ey BETRIER MG Fannton bt Beitofef € meaia
Untbirehateys bédeisbitredsutiace apsecdittptestiebiediag eapadity | thetecare fimits to
BB R L B e B BB e g owanc
bindingppeoartss. One exanpl e of a surface functionalized

20057 gaBe S5 el i BonaifE ey T Corro TP
Bicsécinbb Peogy2(ii3a$@ 9P h-9aT {se dfycecdmio mednotithapls s)ationary \phasdin

thin fac arose coatings aqn .ceram

. sy -active only mec .
affingy, GrreiRlc oY) 40 Which A P RES B e TG 2RSSR Srallgs R ceramic
monbliths iveee treatdd ty dmprteghatingstbé utdnolith efithabatradigon bbl smhwidn of

by r val, . of excess hot rose solutiaon fromthe.,, .
2025t SO PG VN srreh M ororaiiond g bl Pelinfitnin the
mosolith egingrtbmprassed aingntl sebsaonentiyt dooting thel mdrudithatgaebthe agarose
Co%g@oati ng. One of the major problens with this

ting process is that the coatings are difficult to
ef f €k of thepoajousrobietesrwitl this doatinderoaedsi is theat thenddatingsare

difﬁ:%ﬂ\{g effécl? %n %g%rugsn?atgrzf‘aqs.tlrg the article mentioned above, the agarose had to



10

15

20

25

30

be applied in a heated state (thus requiring a
substrate that is heat stable) making its application
difficult to control as gelling occurred as the
tenperature dropped. A further problemis that only
vert;?thl n coatings that have onl){ surface activity can

beiprigdiatadipaied galedtysireauing? arstratestbabangat atapl@dp@kmg its

apbmaﬁoﬁamlé&ﬁ tele&ntioPad Béllrﬁ'@&é&p{eél%@%éc t@hp@ﬁdi@r%'dﬂ&pp%&cﬁs’f&ther
arose. It may al so function of the agarose ge

pr Ats @ﬁﬂonlhéerm|ﬂ¢jﬁépat1ng§éfeﬁuh@ye PRIY BUBRCE A VIBCAHRE created as

oc&ﬁgﬁ}?ﬁ]@%?&eogdswb%r@% Q‘?th@?fpd'y%cdl%stottﬁ@mGﬂod%éﬂ%r removing
Mor eover, th prior ar rocess woul be very

eXeRISFAIALASE- itfnay@tlsq bpd &uichereoiihe 99@95%9?%0@% aﬁa\f/h&h@gher

wsEQ&f?ﬁthétr&Eu@ra% tﬁ@léﬁﬁde\f&bbé o°frmé b%érﬂsé?%m@édh‘ég fhd eenplaﬁn

si ze of he nonol rior art
Mqre@\seé rihe gFior %e@cgﬁsrwm&fm be we@ d'fﬁcqlwa'ﬂotu"ﬁp%iﬁi%e avaa gybstrates
ha@ﬂn? pSEH%rlﬁét 8 rdiSfAly I H0n £OMBEIL I SOtk GRict it I%h@li!ﬁs of the
erials wthout di srur)tl ng or otherw se damagi ng
pripoar Udregeaspntfar esqdifficltien is thalda samercages: @ﬁ.Cﬁnm%tmﬁ regd"y

for@éd RRE IS MY AOESmatERSE SitPbet digtpfirigvé! o‘t’hérﬁfsg%aﬁ%réﬁ%  the
Igid nonolithic structures nust be used

pomu@g%érgtztgreaﬁéﬂqw@e cappwih eertajy fasicsPheeraus BYRpWYaasr herefore

rel§ﬁ\%w Iﬁrﬁ%’rﬁelg%Hﬁéli@rﬂc i Quas nikepslage0f high levels
(8 haot r opes such as urea. Agarose 15of this

i nv éM@lOQ(‘i’f“iggs SHIASSERNONSS 2RPIIGFD BY TS0 temReratyienstable

agSRﬁE 'sBM%Wtf‘P&E@%echeVJ@é ef hlbﬁleQ@IEQéMb chi‘%@ﬁ‘@;%Mh dshRda. Agarose
ofgu)q l'ayer forms at the interfaces’ between the agarose

luwrﬁﬁnaswwtw@ in@cReRE RS s¥RPOTtHe fRyE a perfiBHOYsY RRASRL Y/ater is

caf@f@&@db@@ s@éh thBEa §8I35 RS SorRidiat Md |ﬂt@§fat:é’sf Bélﬁ/éemrﬁrébta'réﬁé solution
he water and urea nol ecul es out of the agaros

angéfnmwo@ﬁl Waelo ThageHarrs Prevenis migraios %Fmowt |8H%%further

mlgr% tibh of tAE VAR PRIGIrSPMeldcORs lUf Hrihé BERrode 88LtIOM ihid the bB8ed
Ointerstices of the pores of the porous substrate.

watgfe THRPEICER? BPNtBHEIWRH thenagareg sutigpdumaied gekwithathe

intERBcdY ASRSBorlY oA Gardus dubstidde causes the pores of
the substrate to be substantially bl ocked, severel

| i mQnerpeierreBlen Yith fhisoRiiar RraneRod iehaldhe ecespRLwhich it is

ma%%ahbé’é"ﬁle'dbrest Jf@hé’éﬁﬂs%%leqe"ﬂe JuBStiafiliAN GRcked, r!;'egzlﬁnely limiting
limting the ability he media to work rapidl

copwaafiyg flow tfuelmtee PPEP“& SﬁeP%s‘\d&a@B?'b« rhﬁed'f&‘swna' reSistance is

h@Wﬁrﬂﬂfﬁb%%Iﬂ}/ effmadhaj.mvw&q r§9@¢. convective and
di ff usr onal particularly, what is desired

is dVhas I*So%s'rsaé%? B?f% aeﬁorehwmhbﬁv%tawaeh'ﬁ@md@ hyinggood

coRfecBvd A PHiFUSIRA HIBRL MoRaYA LB 1VP RS desirdd 8@ gohdts adsorptive
allows for good convective flow through. the

o §@@§W%@°W fedidifermed ofe Rareyd StiksHAR rtqy@gcao%c?rp%coatmg that
anb\hé;ﬁir obdBénREME ﬂiﬁ»sthfr%r\glhgﬁ@go@w 30bstr A RAE tiMsive ow within the
MVARY OF THE | NVENTI The present invention

Co?t#ﬂgdﬁség thad PRYIAS ORGP PR omat ogr aphi ¢ nedi a

and net hods of making them More particularly, it

rel ates to porous adsor t| ve or 350hr t ogr aphi c

medi a havi ng one VMY E)Nﬁgﬁc based

coati ngs and whi ch have good convectlve and

di ffusional flow characteristics and hig nam c

capdrtPyesenhinygntion relgtesve Pewive afjﬁ%rpp\{q}?rtcgf‘? flegraphic media and
meﬁﬁ&ﬁ%f%ﬁ%g\%ém RRedpariiBuTM2 ReciaRd to BBﬂa)leaHEkbrFtl\iEB&rl a,

new conposite nedia was invented. This nov
Ch@é‘?ﬁﬁ%ﬁ?@c Mediaahaviy eecYTeBYE P&’Wérﬁoé‘y”b?rﬁoqaﬁ@ E%@f@@?@?d which

hal@ deneesiRBEiRf ardnrf ERINeetdv ¥earbLtemstRE @RE rhtgha;a/nam éiapamty
novel nmedia is a porous substrate materi al

mentyt Qe tw:@rwveewe IFRIABPIS 35SOFRIGEMVILIREAGY rgq8 fane and
porous materials) coated with a perneable, porous
hydr ogel | ayer of 4
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S5sufficient thickness to increase binding capacity,
but not so thick as to add significant diffusiona
resi stance. The average thickness of this adsorbing
| ayer will vary depending on the porous materia

characteristics and application tar %et ed. The pores of
mQanedthiq media BG%P?@PO%@&‘?%@ Wae d1vepies| yh'apeveﬁépweaﬂteemedla can

mc$@a@8dyh9mﬁ! Biehg @éda%utﬁﬁﬂé@éno%ﬂ{ bith@EoklRBleSdWPpidBESies. This

th ro%gg t hem and gI | ayer must be perneabl e
noyey m @]l@ 2PAPYS &bsgratenﬂa@ﬂadﬁeo@ @?%brawowaogﬁanmenohth fiber

anafb‘ﬁi o%h?éroﬁ@ h‘%@ér% B4R With % permeable, pdi6us19)dRdgel layer of

osite nmedia al so circunvents a probl emassoci at ed
SuWicleﬁt thickpesteaiinereapginding %paaitsb@aan%auﬂacig agricRfichignificant

dlfﬁfsfoﬂﬁ%glsiaﬁcé Otthal a@lgrégg thiBene3d 2P A oMBMPraled will@hR%epending
used. For exanple, agarose beads are commobn adsorbents

onjthe ewpaﬁﬁta&fejraaﬁrmrectaw:ﬁ aned peplsationyarasied Jos Peranathde

suﬁﬁf'ﬂté besh céﬁﬁg{”pr@%r?{)ﬂy GfOSSeBKIERE as k& bfov BEIs@RIRricBRUIEr debris
mechani cal in rity in order to operate at reasonable

to pagRinroagb shenTAN th?dﬁ’dfqg@b'lah/%rrfnﬁﬁr?ed[}%’ﬁ@%b@ Felapgeentigs such as

pr&@.h&%mmgm%ts%@ dies ekl makandal . Havi ng the
mechani cal "and bi nding properties coupled is

| i mMhatewsl Cag@eélteams@'aﬁlﬁow'rﬁawyerﬂéa@r%@“éssq%ted with bead
mé&ﬁfypkanm%{au A oisRd in%§hmsltré}%th‘ RAJUbKH G tHRURELFAE

for its stren and the coating for its adsorptive
m%?r@déﬁmﬁed Aﬁé@rﬁé'le AT S@F‘*F‘I’W%‘%@ﬁ'ﬁ?@?'ﬁ“@ n

chfﬂ?r‘i’dt@grbﬁhlé BBpIRABEhsOAgBRBE bbads mL& HEENSdifdd, sRERES by®kslinking,
ed into a colum. The quality of this packi ng

to w‘éfe@ﬁﬁfwsm@%@nﬁehﬂtﬁgﬁﬁne@r@r i pReral @ér%%@a@%aowme;g This

mafaticN 4 @ang 8 tHesin@hg b@ﬁérﬁ@nhé bi/thb(?eélmfhg materlal Having the
chr omat o%r aphic process and nust be validated before

megdanicatAad RFiNg R'ERPHST CoUMRis 2 lPyiatian apraciated yvith many bead

meXfRY ThalorékWt Heert@h TBliesalpon\Whd GhterRingRabstrAs kadts sBBRgth and the
val idated prior to 25use, elimnating a source of

cogtiig fapits a4SPrRIVE iPARPEFIRS: chr omat ogr aphi ¢ process.

Usi P@othRe adis@sRyet of ity 8BhpOdte RE®a BARe €88 of idfny. fiRgeseral,
of any article, includi n [ rregul ar materials such as

beRdT BURt bRRAsKERIno 8 CAlIMT AR GUAIBY PHiISHAGKING detexaes die

petfB@hdncB @F 812, addbithgPod @Y Bis dltls bRGthBPSSUSe Blayi HEirty to the
wi t hout substantially bl ocking the pores_ of

chempegraphic Riackst #e ©sk t?%&'“%tegé’ef%e dr¢: J\NefrlS’We' composite media

coGIaRYeeH:d MesebRuéiEmehs tNavHIEH SdtShes paskddtaRd validated prior to
30Addi tional Iy, the coating is thick enough and gor ous

us@fITYHALNG aRAUERR ¢ Rkt Qgr'%thPICBWW%OQTEE I P eR
t ha‘Usln@Ycﬁé phdsefd ihvention, one dah RaPihefsarasss &WQGhlﬂénﬁncludmg
the coating is in the formof a porous Ee%la%/msr and_is

|rrq96|§(rér‘}pt$rlt%sn§lé:l~gqﬁ Qﬂrg%mapqlalst 'ﬂélug'ﬂgﬁbaec'é‘ Sté{faces of thelr pores,
witR r2Bh R R hePSUr S p SRS witHoRit suﬂét&ﬁlﬁll)ﬁlﬁlb@dhg’@@tporéﬂ d>f tﬁé

rtion of the solvent in the coatjn solﬁ
SU'%?F%S%W&‘? e enefing 80 eRL Auoief P?fb)’eﬁ‘é‘teefl‘q“g‘ihr‘?@ dé‘? P%ré?“s pppstrate.
AdtifibsalgnRAcERHY is thibleefRighaihal poisies eHougRtd higv e aILSIve flow to
such as surfactants helps in formng relatively

oceHiiiGIMhanayR dei nuous coati ngs. It is an object of

t he s pegéted éwasdsa.m@ﬁt tme cWa‘ﬂMg dsan &nedWBfth @f & @brous polymer and is
chrgrmat ogra hic or E%r ations ﬁ r sin
coated] FPpR S¢! rb%r“%m?sﬁ éF% haeprﬁﬂfi H RLEPUSSURY 3 B o8 s

em(bB&Hent, Saﬂ:IJr 2SIHPROY dfitMDsSverd o meetoamb $tiongs @mao%ted before the

npre por.ous (PS2) coatings on | east a rtion
coafing g Pf'%\!d%gé'kﬁd ZMB'SS%’*H%‘%PB% the petionRfAl Ut gﬁ‘ﬁ?téng age”ts such as
suESRAAtE B61p8 GCIdRMING GelatifalpahifoPalndRRABRIdUY ceéurtglge
structure of at l|east 1% ﬁBef er abl gﬁf rom t 20% to

abollt’s BBORISSIRI theRreaRd IB{ENHBR & RIBYHF AdiedR °r5§' hroratographic or
sufficiently porous so as to allow for the adsorption
of nol ecul es such as bi onol e%ul es wWthin its bul k. The
porous nature of the substrat’e is that of |arge pores
t hrough which the nobile phase flows and contacts the
statlonary phase that |s t he rredla ThIS is referred

a o ~ o s ~ i Ir-\r\A\ o S o Y
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t he coating, Porous System 2, (PS2) refers to the

pores in the coating, into which the 10di ssol ved

speci es of the nobile phase perneate, and have their

velocity changed by interaction with the coating or
dare.adsorbad. [t is.an oblj ect otf thetlpcﬁ %ent tnveg tion
2P YPHY AP IS HEYTRIY I @ RRIPHRED EGP St @ oIS 2483y PoiRY @
poapdPAl), selfsuppomingStrogue e mavingearst @tnee pstauat(BSP hepatings on

at B ARG A Purdr i s Ra: 1Rl R tRIBEbs(MYs cepypyino 2

fraotroniach&bsﬂye}ishe strycture obat ledst P4, pmierbakyé.m)ébddu 20% to about 65%

bstrate, the substrate._bei selected.fromith roup ..
and RSt orh RBa g el SRS B8 S0 88 10 BRI P e tidR8fbtion of
moledoteisssich & biomolevaites, withiomied bl ST herpzbrqmrrmuse wethersabetsate is that

of Bl Rue Pl B Qb8 AodtE e e Bt e B Rqtogary phse
thab(scmeyme@a fosnisablewtd o 49" Radvoust S\EHSM 1pr(ESE) Tihd yorbusmature of

thev dvolu of the.
e’ Rha, B 2P 85 8 s hotBi e Ehenic s e tne
dissolne siacies df traamabitt phake peimesté, driddwive ltiteir welaoity ahareged by
sent..inventi gn to, provide a nedia for

intorf tt he i tﬁ tj ra
%ﬁ?bor?a\‘l’ﬁb Sﬁﬂ?g‘gocf L8379¥P5bn separations comprising a
por tusar olgjieetcbf mmsaﬂm\/ehtaorsmhﬂo\naé e ntminenrgr ahrpoiatgsaphic or

g G T e e U e

ponaiub (BST)f salesuppbriingestractins arad fegvirighenesarbsdre poeous¢PBRY @xhtings on

o R st o O oo R e, B an LB el Bl i e

gravprdonsisigy, ofajbdrsowevemfabm:se npomouen fabligsydeltsc matsa tiangbths and
on al | surface of the substrate t he

PO MMaTIRIEEse ADG P OF BT Bt Payhes aslles Shall SyTacks of the

substiate, \iod maaomﬁorbrwamwsex:corbylmgwﬁeom labstnr‘atoeb@ndm% epreferably

f
roffelo L QAR R VR FalB PR GR¢ S0Rbcld 3 e
submmteihémg gﬂudt/@cgwapﬂbwegdrdlfﬁi@mdakﬂqm i on separations
at e

poi R 3 BB HepSr R BB G T eI B 6 pgrapric o

adsapfiongsepaeations n@nmsmga)perope kyared iscb{tRE2thecobttratg being a

00 E%tH gl(gﬁﬁ ‘%jf ﬁ{?.ﬁotghfg‘ga? “ﬁté Lafr))&h%ﬁ%e%r Jﬁ%p@ﬁ%ﬁ%%%tfgg%) ¢oatings on

at labsiug pdidh offalltslnle‘am af tlve)swhstfatef tHelmibpipate Seletteti®m the group

coten b W AN PP FPB e, Bt PPadRg: Sy forous

menmdotaes, bihd bise arnmotej rduspolyrheriqecasiegd on al surfaces of the substrate,

h

oG 38 Bk e Bl TR PSRb e Bl R Fa1ER olpre orne
pomstaﬂf‘rea&ubsﬂnﬁe ragd dhe pediaumas (@B Fonweetife ffawpprod diffagional flow.

oL 5 BBy VA A8 Pl B RBL 7l B geshic o
admrpmdmmtmmnatmpmm Hpswus gbattd atiestiads thg sabgtoatebsing a
o 1 LT S Bl AR B M o
coatmigs | onfat lws’sa pontio bf ali‘mrﬁanels pfldlhe GBbS]lctlaaéIﬁJ rtlamo?m %randremmetings

9 sur
oo irB el B4 40 47 85} 303, & e YL BT Dhorte By g supstrate
analdmamldz®|r1dmgajapa¢|ty5ﬂ%e)rfnedlbes independehtiofeh® torivieetiyedtoas

the one or nore coatings being

b
prqunhégfg}e %deggs nore pol yners and the substrate
q_avitnsgarg ob;elctanﬁ |theem'esef? wfvleotmraind)rd\m;é ameminasﬂgr t:l1|1roxrn]v.atqg|raphic or
s OB Fo B o P 5Bl Vet

speci fication and cl ai ns.
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Brief Description of the Drawings Figure 1 shows a

pl anar view of a portion of an enbodi nent according to
the 15present invention. Figure 2 shows a cross
sectional view of a portion of an enbodi nent according

to t present invention. Fjgure 3 shows a Cross ,
polgls P HARTeFullro o TED 'L B o e Bt Foymesis
coatimge dP8Bdn stdeast dippgioh@f i surfaces ehthei sustrdte dhe base substrate
b 20Fip%ure 4 Ighows a cro;tzj seqt itonﬁl \lﬂéew of a s cong
eI 7 Lo AT IR YRPRG Y UL 25 S G RORARDTONR fEN RS A veyen
faltrios, trio@-vpoves éatirics Nfiekts) tnnats . fibBrsg tfomoths hodvpor@us hesstbranes, and one

sect i onal vit.ew of @nor&her ?'[%Vi c:ﬁ & nt@i ni ng the rreoﬂ?.i a
O BPTLPC BHL BN P" AL 2UTHCERS 6 YRR PPSERTC PhUSHT FBHNIS
ocdtipyingerotn sihoudd 0 2o abvms S0%edftthenad volume aftheapdras bhibe substrate,
thede\éi ce cor&t L Ni g)% t r}er msqdifa nof 250ag errbodsi gr?}cﬂb strate havin

AT AN G PRUIIS LRI SN PRGNS PRYEIFFANF DR sYRstigte having
gocad cawesetfloanald diffesiora flam addi ti onal devi ce

g?gts[g?ﬁne' :flnrﬂ{/%tﬁ?erlo Ijéjc!ts? ofq(Le %Pﬁg?@mﬁﬁgér’gﬁggh/g CeC éscdgz:rigg%ltnogrgggr detail
belpadi trensdeckicativnaindatedinber devi ce contai ni ng the nedi a

of an enbodi ment according to the present invention.

30Fi gure 9 shows a planar view of another enbodi nent

of the nmedi a accomBliehDesmiptibreofthe Heawingsivent i on.

Figure 10 shows a planar view of another enbodi ment of

the media according to the present invention.

35DEetgard tdhdesa plapti vew of apbeioh i antmbodifieat pecesding to the

i nvent i on relates to a porous chronmat ographic or
Pre&agtd%%ﬂ 'Y nedia 7 havi ng a porous, polymneric coating

( PSEigufen? sealvoa casp sectivhabdd i obal pptivh iof en smbsdin@heaccording 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.

Figure 4 shows a cross sectional view of a second device containing the media of
an embodiment according to the present invention.

Figure 5 shows a cross sectional view of another device containing the media of
an embodiment according to the present invention.

Figure 6 shows a cross sectional view of a further device containing the media of
an embodiment according to the present invention.

Figure 7 shows a cross sectional view of an additional device containing the
media of an embodiment according to the present invention.

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 nolecules within its bulKk.

Mbre partic ent jinvention relates.t
nalfBh Bl SRR o e (PP el B F BlroRe sf B e ring YyBetrate
(P$Drsouls trrmtr;ermxatrng rscmtaasgwi%tiﬁ)hef\mdmﬂume oathpcstroutsre and is

sel f rate i a
capdie, A REB L ErSlaTRE M En e PRl DVA PRbmBTS oZBERF psigcted

mcﬁadumsrvatrm |mm;|maﬂaorg<pedrcolany&né preaeatrialy ehtib taatemaj a pobrows

chré)m%%g %gm Hobt_rv% pbegéahli(avr%%mrogs] polalcrﬁtgrr%%atrggs(lt-"SZ) formed on
a poosuyesef- Jsﬂprboravq)mrhstrates(la’ss; suhehgtRItd nedia retainssatiidéamt 8% of the
coat

iy Sl 15 sqeRR8t $8"as Yoo ofRchie S SRFsiRlar FBH End hign

dyhangiurcaepaditie substrate has a series of large pores 6

PR s TS BBl bR b romes
of @pomﬁﬁ sotﬁstr:altee(FESﬂk)tQt thatserrfﬁcetm dfhvrﬁdllﬁarg :after:atgo#tralln cpta;ng?ty one or

As own S .a |
mdi pRoPRoatgs (FSD B8 o Risgpl o B8 Fidhle e ks TRl Ea
sefashsftiarge 'parelslﬁ sierpacalmm faormh ea/r:m btheubf atmaccm‘fnettn@ walss3.r at e

t ive Qrm coa

Soc L2 shfHe S8t S5 PRV R 316 SR o the substrate 2
wrtmmea:beftra@ diic placatAs $hewin, theeoohtiamie abfeaat pantialyiih boratact with the

furt

sufftet e s leter BB ao R o tosRPuRl in HiFe Rt R 4 e oFire"

sulbdtiate taarfdrm:apaatntew wlifarracoatingsdurfase. The 20substrate is

sel &- support.ive an vrdesa I formor struct

ot SUFE SRObeAIE F0kR Rt o waveh B8t s, il
metrﬂtaanet brea mohslith as exgeihed trefdrtber detagtbatomoTrhetssrbstsaieteh@h with the

i.S m.nim sufllent val

°°?FE‘9&S i TS Ut 'Pr‘?rﬂ‘eaP}')ﬁ’ NS489 48 A CS‘P??J& %ﬁc e”ﬁ S ARSY
sulestichteniis gblfs opsiieyaraiatofides\a plEtfernpor etrtmttzelswemhommorethe
Cos%skszm may vary from about 1 to about 251000 m crons,

% &F2r abl y 10 to 300 mcrons, nore preferably from

abolttis ﬁr@fdrredabatuhe ﬁtﬁlﬁstratecsebetsecamihrgbhye)omf so thiat thefa iom

di he fI
midrk BT G Tl o sOREERPLAWRE ciBrte e SRR (Rearty ano
hrgﬁquorcmrtarapd Gowr Theaporarspjes o’aporersysterruam wairg framdasoiut ectb about
1088 PO biefeB 081 3B B anofE PEF Rl BT bt 20 G about 200
micronsigid mormrbmretgy)trdmrf@rttreab |nh|crbys atepbndjing tib@wthediuiglsand the
cofiblenf P st B P BF s, oot e ot Ep S0l Efon o capture
a deapdederetannframsanngicmnmsysee el bmsh ,Gneepdres of tharsub&ifate kinould be
st a8 R0k B s PR B O PER e Bt roon
thearppdiia ciagt i tbe csatad sSulvagrave, thile skt alfoward for a olghaewel of capture ona

an, be s form.

. feedstrea d, Z
singB RS LR st e APah a0t 8 dpoie. it 7 b LB Yo abou
106 yor alvoge 300 hiiczorss wowld e Erefeirédin ph applg:atwm:stahrngw\ethmﬂed or

r|e of sSQl t| i tLon

cieh RPN e bt @b SR BRaR L o 8 30 1T el Bgg . For
labosatory d@hreess@rasssyan@e filtevsn calbocrbtiter plptesowhibb ate A<yl with a
variety of solution conditions, smaller pores are preferred when clean, very dilute
solutions are used. These pores are from about 0.1 to about 10y.

The coating(s) themselves are also porous in nature (PS2) so that they are
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The coating(s) thensel ves are al so porous in nature
(PS2) so that they are perneable to bionol ecul es.
Preferably they are capabl e of adsorbing bi onol ecul es
within their bulk, nanmely within the pores forned

wi thin the coatin .. The coating(s).are thick enough . .
eifheapldoiriEdits Brabianhiini R BBk At BhBOnFIGHES witin
thairdutk, hheely wither #ab\porescioeasd withio ter @ating(@p e tegatirfg($) aee thick

stm*ctur; bove thatcI f the s%rfface f}[?on.et e}ﬁd iﬁ SQne
en PicE? Birse BRfes ARy SOPe AiifySIong gttt ™: HE(P 4r e
inceagdsingaiverdllcppadityrof $e dthaturd bieowd thatusfittmnsurtaegtatoniesand in some

lim.ted and not..a negatiyve factor [n performnc e
angl AR Se iyl o e, MR 048 SpleleBe B SElREe afygion
lengtrait ilimijés and yipt aedayive taatdriin péréorabnteaitter ifsapturingeor releasing
th t,ot aII vql ume of the coated substrate. Preferably

W%’W&F‘éeﬁ‘-r om about 5% to about 80% of the total
vol The codtingle tylieatin tebtiuid at leastel.% of the totaByoluamobitae coated

asur on era th atjngs ce.t he aver age
suffiare oo BBvNEY 8ar) APatad lltRul SRR uisIB Y fe Br tne
coatbowtibstfdtd. 0 about 80% preferably from about 10%to
abo#fy 500%J nor e Breferabl from.about, 20% t o aboudt SQI%
taﬂg r iametér of the

fro b CPRECUALOS & NP IR cdienie AY5ta98
subhet@sup@Ees bjkn)en emhnfgm? e?c:lmtde% E)d:)a;qme B@%abr’gféra?y frgn/t d(;c?ut 10% to
t an un 9 %
oI Bt Rn R et 2Pta Hbu S0 R bty eciRpares

subbstratedet er m ni ng the anmount of coatings used is
fractional orosit ich i i ortant .f.or .ensur,i
{ hah 1 BerPeaeTe: te chmirbl s dis Ibs heAtapBlqr T Hidshdie by an
ampaniofsinh ybou 5% & albaiut 80%fof thalt ohthewintbated slisstratat ed
vai.l.able to the, sol.uti on be

> opPoRBEEmRHRY s BT At Br R, kg€ aGhional porosity.
whichbs inadriant far ngyhieg the o thooah the costed yultitraes Feaadtiogdlgorosity
s pResEsl valimE TP BB ot haasf B =BT RH i b soluibn being
praeesseairto étk fot edlumeaf trmmmq substrateeA fhigher fribctiohalCpdBésity @ives a
B e ot o THE A% Kb 2P RSRBIRLIY s e
prezkotlihveéhtibo, @bfecred Ractinat porssities ar’eifxdnne@t argd toabeut 0.55.

Pht Bk 68ehols) 33 AR Reh dref B8 i ABE TRl WiRigkibss, preferably
fromhetroat? & alsdut 20 méersns i thickiidss andimale pheis@blyffranhabout 5 to about

b . F I f - .
15 E P it FIBMR S rore o Shel B eBbe @ BfiaPiliSs wepqure of
thef sdtid phase ¢fitee sazstiateg Fohexdomes Sor dtveveh anmetnersyenffalpir, de
f th ti PS2) . .. ithin. th . of

engias o e Al Hcoacie iy e/ Sl¥ Rl ick s 3 GipMeters of
potes ofi ieutoaR0d) s N@S2rehay Bry piteihdhakznge fof thhosalbomtmohlytused in
e BRSEr R AEFLAPT 116 endlRo BRa T aR, bt 8l ARt toqut 1 o
abtwt 1@bInanorheters, eor asSergbly dronpasoue atS00ranometdre Thegisheald be of
@ SRR irs Y Pulsir ik pB¥Sahena PBlsmeso S s eg et o them,
suctodeproteirss, E)tmmra%l\l@!friagmamsl ee$mide ®r othehbkionme&dcales exynthetic
morl{aoclu e%uslugﬁ a?gﬁgc}nlaglelc)’tlicj(e%; other selected molecules and the like.

In a preferred embodiment the coating covers the surfaces of the substrate to a

substantially uniform thickness. To accomplish this requires routine trials in which the
coating solution 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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In a preferred enbodi nent the coating covers the
surfaces of the substrate to a 35substantially uniform
t hi ckness. To acconplish this requires routine trials
in which the coating solution viscosity, substrate

of 8 Fard e st BURIAG @ TR O 7 EBP e CoiPg Wiiosp at wi
opftyeize lca|bacut§\ apd adl;darpiu@mmd retzace ratemfor theodesirbe stleaelinmgescule. He
i oo ERAEER L pe D0 RSB b ks i
no’ad&dy péduce flawdRowtineasal andteerer émermimtaiieaj hsaséd:ﬁeltee:t@dhings of
{ it .
tne RS entF Wilsroy B A aRIER REcRiTE £ bk o e hrBpHfliation
and)damdg,/memddce flow Routl ne trial and error
t { t he, t eachi
or o 0Lh PRt Rl e RS PR AES el o sy aeEvindhporous
coaatungoprteearatﬂybhaaumm‘rmetbk:krﬁessnul ation and dryi ng mnet hod.
nbodi bst antj.ally .all
ar o TBBOGY U ¢15 1t RE DO SOLSTEh PRy SolalEpaipbls Earaune
peltnnmefbmltymstﬂin mleaﬁss of ﬂ'divgtmwghﬂhel meedid, giviee apveliet flow per facial or
1N a
rob 3 P heBb R o At TRV Ot bl AR dhrofon the
meiiechea, ung itinen Thaes presentridventiomhpeinhé@ot Bow everf atoatatvelyioea
erei Sl (B0 P 1 RE B ARt e o I oG 0k AP o
graatarePtefarabliaow ishaatvely lfleanwitiv presatre fenaaboue Hgmlhots about
50@ rTaﬁsure (1 bar), and has a stable flow at relatively
flow rates such as 300cnf hr or greater.
Pr efThe alaldig aléd bae geod apatityv Seyetallyehis ndank there sssairedatively high
from about.

r.to _about
sufdhERAHIaRE DR i s tte s AIRE IR ovwing througfl e structure s
coﬂnhened td theassurfatabireaalf Yhehurgleriging Salcerate. Gypiasidi, batddia acording to
direct contact with the fluidflown hr h

et Mfiin 3 Stackiaith 1Al rk Hef 4R ErPian, PR ane
prefierdbly | ApPmigjglserdisan tibesurfdggparealof the substeate dtsalf duy ©@ithg pdrsity of
thtche resent invention has a surface area that is at

9 §‘§ '25% preferably, 50% and 20preferably 75% hi gher

t haimhé kebsinatd mag baadienfa sheet sudhssraalveveant fakeid, adme -waven, a
bstra e

ma&’h fgﬁf%? %Zr'petnsfbr(a)fg%tggfm%g?ﬁiaqgree %Vgﬂo?ag Wcé{ure suc as a sponge,
poly(HiP&EY enother marqlittac $teldturersueh azaihoasyeooib, bt a parpubeead such
thr lrensi naI u e _such_.as n
2s 30 ol s BRCS R B ST o o 2y P G e ko prereradly.
thermmeyaten:ba sbeetaorpmdcnﬂa viiead os nomw@sears fatric ond nenhkerdne.
por a ren silic rconia_ and
Phe Pt eLpERE T RGO, FaRelE A8 mel nelouRLaS ™ sfREge not
bomledatogﬁhermsoa{ smnam\aemnd@m disanissed bmom,rtaewmay be formed into
r_and. be "
an by i eien oAy Sahe el B Gs BRIy adGete entiies
Theyu bty batire thedbintn ofusy bordimuduslength esdcb et thread Myommuerfw\t of
roped.into . an, unitar tru ter catlo f
oG Bhin B0 e BORELILT Stk Flop BB i ey
ch@@Tﬂw}bm{m/mb’enalls subiea$ oomwoleraocwonanrfalonics, ety thesootnuous
Iengtch ftbl?arr ?nfi‘o |n8|V|dTgP|9|fecl:elsaFcr>Emed %y a crystalline growth method and the like.
Non-woven fabrics are flat, porous sheets made directly from separate fibers
bonded together by entangling fiber or filaments, thermally or chemically. Typically,
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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indeterm nate length or they may be fornmed into
shorter individual fibers nade by chopping fibrous
mat eri al s such as non-woven or woven fabrics, cutting
t he conti nuous Iength fiber into individual pieces,

and SRy B 16 e T s W p i B T oS et gre! PBrosity has o
sintlar mebhipg fordatesicfplaicat & prefores nGdhoneted HydgetdembelyyNonwovens

ent ang|,i fiber or filane hermal Iy or
é‘r??’vggl 'ﬁ%saﬂﬁe&tgﬁm's tﬁ%"ﬁﬁ@éé gfabrl c manufacturers
supVoventabirias hee/progudeaddm tﬂaeirﬂerﬁmmgmf&\ramﬂhmaana‘j et fibers in a
on- woven

ol Fettihier viehs 9% inarth ebettie BiepEneiefe s, lf o Hicaly

thereéfeissat in ahgle of ebd>u1®0$|eg|zmses tHae binbe mvamd)taammnmhay used

angleg FioRige BRE SRUot ek Bl Do AT et Tk B ES integrity s

malvidained by theMie afanlcainatelripcRifis sfethé isats tcausenidy the weggimg process.

oGP R NAED AR G LB b LS Bl
stabilityef avfabrid ar‘ee:ohinatedlmlrrwnlysbyIEe weedeéﬂyieeeluﬁmﬁ @aih otwill, satin,

bag? fedidiidrio, ¥ liifistoe i SsalepdtbyBls Rt iReS he@aditne

fiberagihd s ofreclbssjte:rtbumS @aterenot limted to 30, 45, 60 and

{ b VRRBRER areScs B PhouR it R sk orff pETR R B e, or

foanesavintogtierabepss. ERamples (rdeeratmid mowolitis, avhfcalare ordeged structures

of GRea Ty o KR de SPelBeL eSS Pret BITh ey ErGPg e Ineof
Huhfseillmﬁlaal&arsa ghe Costirg) Irecsof (Baaning, New Ivbrk. Saeiform dfakyeteric

mof B are R PR st PR E s B Bord oo g el Aol

Gebagid uous nat ure. Monol iths are bl ocks of porous

C. ect angul a ndrical, .or

FoahehHIRES) BorERons sh8% EDeliiRlivalals ey itheni®iy stavie

isotropio) ondms;eIIMp@hnamcefoarrBeTlm:tesammomar macrbborfouppolymér structures
agp or t r ular ¢ ar.i

e TPt apo@hs bR e BR e Tt hfaedra
apfzationsg H.-PnEleotze Gad M. igntoriettvReégielys iOhleldcalanBtechnology 90
2 g%fgﬁl c nonoliths are nade fromsintered plastic

d@ es by Porex Corporation of Fairburn, Ceorgia

Pol ¥hélsittsBatd imag be ifortredriaim plhagety efmbterials]incieding glabs plastics,

ar e mechan aIIy stabl e 20i sotropic, open celled

cersg] %fn%}$@e?3a%. These, and ot her nacroporous pol yner

str Botosmeste@assdsesm etxzzaplé nf 4 Patabiesglpss. j/tmansbeeiormed as fibers,

aie5E e an i 34%E.308 89 BonRfea B THRRF Boaes malpuspiom
Mllhp;]bré/mogmﬂamn cBlButeecar‘imgsgth%tts 2002) 27-53 f
T [ -
ot VRHBTSP TRt o Bedets G8ReX R sRbristigs pr more
exastertcmlemlst&srmhIalscyatlmngila:selal H;tanlnm andathpllilkke afid blends thereof can
sui s f.lbers m& ass nats

b r e
oo b4 37 <50 B Sarmieh 1B B s, ARG NP rel BT G eleBibfes.
beatetay aildhedd s&alﬁiessrsﬂ&bl hickelr eogper, pronair iothier ofagnetlc metals and
Bi | i,ca ach u er am
al PR L, SHRERAT BHERI nd Bt L Rl AR EBiO o Rlls 2oims
including fibers, sintered sheets and structures, such as sintered stainless steel or nickel
filters, woven screens and non-woven mats, fabrics and felts such as stainless steel wool.
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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30exotic chem stries such as yttrium zirconi a,

titaniumand the |i ke and bl ends thereof can be used.

They can be fornmed into beads, fibers, mats, felts,

nonol i t hs or nenbr anes. Met al s such as
. stainless steel,, nick C er, iLron _or, ot her
inchigBoi e rEReuanyESR ng EWRGTs. b0 IftoPeriist Shsathed
polgétayiene/pplypriogylehe fibérk eP Wbl o ysaliend, pbigetharsubbarsest or ns

i ncluding fiber i ntered sheets and structures, such
poly@stifnies, PF Ry BLBOEC Bp T U5 TR BFs. SebERbH €%n e
polyethglens taaaehthalate\pogsutyfatesterdphitiialats aad thef liket solgarniles sacrylates

t ai nl.ess, st eel [ . . The preferred bst r at

sut &4 RelgReGiactite: styrspis robviftds BAT ES abP ebpfie Other
prafsredcesynéroktit neaterizid iasitide selluaskes depolzies, @ethanes ahd thetlikel.

L. SISk P T SRR SR YR fhnsr R loRg ponrmers
polyahylziabylseamylates edindaqitaty e tojlatylempek ygolyay tiemiees such as
a04isBEL SR e Pl SBhandsP A BRI gPER: anpne e ana may
be tlaéaini db@sentEtibyesd@rabosiE b tasbquy 29 eprbferaohefrom about 1 to about

},erepht hal at e ol ybutyl ene terephthal ate and the
10/‘%%@?6'8@@ %oé@',onacryl ates 5such as

pol ymetieyrktdptdrass fior &drmingsthy pessient ipodntion comarisestha ktepe of a)
¢ of the above. a(? hec( dir ef q.rred ?éntpeti Cc nmat er'b/al S vent f
oriniNg 3, POMEEMPEIBYESERLS EoA1RY SOlF RLAIEOTARY S PRYME ) & Solvent for
theSpolyradr © aad ahe og moed geliiatilsitingnagends ifraguissde bnwéttihg mpbemdlis
t he. follown ol rs, polyvinyl alcohals .
subgald Gk b, St eie, RRMArITL R ool s Bsaporating the
solpattyoactheavlutiers tseanise dise agping sesonfatextortha surfaces of the substrate;
cl odext rans, cel |l ul gse substituted cellul ose nd.
o FHEESCER RS Has Shethuiigtig AP welti e Fositd RS R Vi a
geliihgager tHat isoa atraotveROfor fhegfobymadyicyantirio ensalventtforlthe gel-inhibiting
ahout 1Q% b i ah f the solution. . A .
aof e ihae M & Mes s e Auath ¥y cotinpal siéps ngule
craseliniirigstes stifstrags apioraiddalg & fonatianglitg to thenaurfecgef the coating.
ot bRnreRepbieRIbttAre P Hfech o/ Hit S Bkt Bl uratfire, such s
somge |ldekirdmistanidilog gabiritsagardses equwhick dre byt sateibte ingvater, such as
rous 15substrate with that, sol ution tional |
o, Polyiay AR ohfs ottt it 8Pt RPrndY prEHEs fsthacrviates
andl trentike hethemgprotessas tod seluards térebeasdéd.Nng t o conformto
t he rfaces .of the substrate: d)_if . negessary . .du 0 .
L oF B XA (3 slBsg R i e ot dny CHIERE A Y e ehyidtetamice
and sastatathe seivieht wittgelshit sgcheapelithiunhmloride aad roatstbé wetdrial on to a
for.the I ric,and i sol.vent, for the
SUnggrla-teT %@'ﬁ' @\8? i¥e goggtggtsgl;v eritn de‘c‘)%lllt TH 1ierrfg t he coated
subsbr ddxtrand\edd tomogel lpbint agarbsexntabt &t aplsibieric kamhe temperature

i pki .sub d/. ddi
wafii 08 Conal few 0" PSP o BofRovRE AseRHad method pese
maperiaymis it fornat coatieg distdlesd imavaidx veith a suitebér crasslinkerrsuch as
| ow Qj, Nt

tenperatyre, .such as sone dextrans and el .
ol SVERE SlVaer ighyal e ROE L Biors PRReR S Byt velyak inice
solatidrl (108sie, water).yRnerpphtind isapplied, doédhend thenythe mediads heatgd to

n acrylates. .nethacrylates and the |ike .

eres B el o B o T ARS e YR fodia Hiayedd % wasning or
exteactioplirewateor cel | ul ose, one nay use a solvent such as

N, N di hyl acet am de.an tur ve Wt h

Sl FOBH SRR e & R T ebel P VLR ko R giveors
cam be assditoshaket goraumdcddatings. Rffopaymés useful fonthispapsse areithose
witW%tnearverage degree of polymerization in the range of 500 to 3,500 and a degree of
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For dextrans and | ow gel point agaroses that are
soluble in roomtenperature water, the use of the
gel -inhibiting agent is not required. A preferred
met hod for these 30materials is to forma coating

i E R e A T
thgporOogele pesaenhofanomohgracugt asettigless| vityil pyrrdliiofe, ivinyl chloride,

melfShiietiac a8 edia SulhaeSin st by AR gl g aneiovave

acqoding tathp ingentiod havean agaage moteeniay adighyinvibs Fangg od#00 to 4,000

o S R Rl ol SR SO RSP g v
mobethasedd to make porous coatings. PVA polyners useful

Lo ol BB B e AR A B R 5575 o wern
padegf @polgd kylaapgiydd peatdOomeight dante of aolgﬂ'ny_ufalcﬁﬁolt BVAQDlymer is

coieF BV 7 bend TP s Resl R, B SR Bilo audoiG syt or pua
polgirier it ko agueous Bplutiombioca deledratiey Bwlt suet dsasadiinmkelfate,

ARl S PRI Sl g R b PEe R R e T 8ougg s
solati@Tt afav/Arpblgmet iato aveagleous voltitien ofatighi, @f., 468iutnchydrd@f2
o R0n SR Bt T 9 a0 Bhtonor i
polmiey portaihing dotit ecid ot arspalt trsesof frttb aviiaquéowd alikdliak splotigrmefr sodium
ontaining.15 tao 150 wei ght parts of a pol yal kyl ene

hy P§'88?n%88d'ir6§u&%eght parts of polyvinyl alcohol. PVA

pol Pwarsaiion® hguihgaae dpfeyr catieal edlutidretetpleradwve{ CST) can be used

d (1) ,.ext ' | yti f PVA

o BEREBONLEP e oL L 0SSR D kR Rl o
usexflincluairghaleshotywdten migtules adimethyhsmioxides) dinlefrgtfermamide,
o IETAATE b PP AR REL ) e B BRI soove
therd)©ST and ofustibk addted et @tempecatunergréostdr than deipdC 8T sSalutions with

oS8 AUk S b D o

be onade femh PVAlseiutions caorttainiag palyetwiese alykal, polgprepylane gigcaf

o B A Rl R S A a0 e
alcbkoipeuctt as g!ycﬁddﬁ@_'ﬁhd datankdiol) aad Idvwer rmtkdy be gtens psLch g Athyl lactate or
oo 23 kLML 5L 0 PR Bl v ca e

used intsomadisyuadiitiest leys thaal 1R XH\tRecoratentedtionk od 51281t des preferred. The

di met.hyl.acet am. de.and N-neth rrrolidone.. The :
am Gy B s R R b R o i R 3 tne gpsived
UdsT. dhatetnbuat ofadtiting deednds @nghe ameunttamamaélaeailar WEgT.of PVA and
SelSo,(l ut | ogﬁ.t.\\;vith UCST bet ween about 30C to about 95C can
6?@"1&}3 %e used. These sol utions can be nade from
PVAThRe kodted sgbstatd ecambengape by atviayiete oé mgkhoads] The coating can be

ol,ypropyl ene ql vcol et raet hyl ene, gl.vcol .
for&reldirféﬂﬁ) é'}? ora]eg é%fy’méét tpyq qgqer meg%cfd i lt%&%r}tacgltr&%fubstrate with a
solati@obfdhs polpmky lapdite cneadvecixotss slitionaShayhegsd eteprie toefixcdthe polymer

ut anedi.ol,, .and, | ower al kyl . esters, such as,..ethyl .
to P sPRSiEAS TS Bo)P B Lerfyie R BRAr et ARIFE L e in the
solaorb @he polyaied cam bacetsslinkad, aither duringtthessssteps) obim aisexchrate step.

in .l guantities, |less.th 1%, PVA _cqncentratijons
of E0Dmofiilhichs & or e e daveny el G EROLE] &
evaletratiom Oe theesobdion meayt @intain & eolatile dotvenicassmdrudfitios compdsition of

g RERE B F st so e BN EhgRe-SF bbb bEnRETR Bl e

of additive. 30The coated substrate can be nade by a
vari ety of nethods. The coatli3ng can be
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formed froma prefornmed pol yner. The general nethod is

to contact the substrate with a solution of the

pol ymer, and to renobve excess solution. The next step

is to fix the polyner to the substrate. This is done
renmovi ng the solvent and any additives that were in

b
volaHe sSbyExk ansHer apRstionPhihe mamspIvRat BY BEandratiosaviiharwithout

hegﬁﬂd e 5HRER a‘hﬁedéi%rtlvé’i caalSo BERAHAA b?tlﬁﬁ}erﬁé'ﬂ: @a liquid that
i npl e solutions, all or a portion of 'the solvent m

y
doe%netéiwlé@ thy PRIVEIBBICATSTBRVE WY reR@ars (3Aei RO OCRM Bets that

ar@in¥QLBEIih RafP! ¥pBlLaldS s&@éﬁt #AH duhBvEORBOSIHEheS s&ﬁbm@@eaves the
m xture maki ng up the solvent. Then it may prove to be

polyEies PrEratenty, affiserbipehe Rebstipts. dhpreds %lva}lér@tfmahm%hmaand rinsing
pr&fe\ehﬂe01ﬁh@f.xédwﬁo|mérrba§cﬂe\méﬁ difg, %vraﬂ&rras WRtedMstale OF

w t hout heating. The sol vent and ditives can al so be

r emd ke @obyiner apRiingicen biereressiinkagi eithehduringde stggs above orin a
seﬁiarﬁg%l.té’;?aﬂé}%rﬁ% ¥PBer rifking ETARE niodsa@Af b RkScr(b286n the further

vvgj nmers that are insoluble in water,

in fﬂ“@rﬁﬁ? en éﬂ‘d @dh% X2Mplg8 addi ti ves that enhance

sol ybhhdthar rh&ﬁ&%f ﬁohﬁmé%‘ﬂo\‘éﬂ%rhyﬁ?dd@&?md éﬁb@lfraté)(&golhf?on of

the substrate. There 1S usually a final washing a
reacting m@gO'ﬂi‘ﬁ@déGQ'FtéCteCFMéthfthS(%bsﬁétey Agd/oc@mingelubiReéx crosslmked
polilef & fohediBRitul TheBmBRbl 8ds §Fn?rltaﬁtles with the pFTBrmR& YdIFher method
coating can be crosslinked either during the steps
jushpesasibed. in a separate step after drying or after

ri nghagolufibieesh ﬁ‘ﬁkhﬁﬁ*ﬁpl@“obhp@ﬁerﬁ@%f@ﬁm te'h §ch\§’ent made of one
further in this section and in Exanpl es.

or FRER PrRiYeNiearb OSSP oAl W@@B%ﬁ@”ﬂfd‘r‘%’gﬂ'v%ﬁ thtpor solvents.

Thetdasil balfe of nivhd Hfoh@ﬁ\e%f Th&RGHiH VNP BEBRE Dr hibre multifunction
contacted with the substrate, and/or an insol uble or

malgcsies| fonreeslipng REfPOFes. fiberRedillibR I Mogt capRa amelmeRtiZAERN

initftéR. rR&etrh&80dh hBn Fditit 6f |ﬂrs'6ﬁfé d%@.laé’ e a B RN Mt Sfor viscosity
descri bed. 'The solution can have nultiple conponents

iNCTeAsiNg RMIPPSeBel REre Hlaydista syrfagtanbto |g}péovf5q9,ata,ml,t)éof the SOIUtIOh to
theS&llpégakes and possi bly other conponents, such as

non-sol vents or poor solvents. There vv(|JII be one or
mor & NEBANRRIS usuﬁﬂé@squ% wiigh nqludes d 0Bevaer. Fp @nixtures of water

anmatérfnmgaﬁlé‘a?gm SRSt ofiftre 4OSHILI MK bNtBle PAURARES -crosslinkers,
here w | be in nbst cases apol meri zati on

po'vmefsi &fcoﬁlco*l"ﬂléroébﬁﬁ)t/ha@é‘oﬁr ‘F?(SPPW%'&%‘PP%SL&P gerpcgtong, MIBK, are

typ%%ﬂs emer@mégeetcby& mérg Blvents QUcl bS ARSEthY at&amRRsi Ng
be a surfactant to 1 np

dm&iﬁx'%fomdﬁystmethH@vge'vqﬂnpoﬁ#t%vdza‘yr?@ raEhke La%ed Itis of course
poddifie w%%ﬁ@hydré?é&%éﬁirﬂé(s BMQJV@amd’\éBIMbnb "f(ilhélﬁlr%i pﬂ&@& is dried

wat er, an ures of water and water mscib
ang) iRt BEfORHSe. t 0 i ncrease solubility of the

MONRIBRbAerShiRISh 'nﬁﬁk@ﬁéﬁmcéﬂ?'u)ﬁﬂ@ir@ed ﬁf]d?oge% GaRmly %o@tfam hydroxyl
| ess than four carbons, ketones such as acetone, %

or gnilegrpiRsa FxarrRigs OF WOU@"%’59%@“%@%pr%ﬁ?tgylﬂﬁtha%'ate
hy&bﬂﬁtﬁ%yeﬁ?ﬂhéﬂﬁa&@lat@ 5\‘96 f&p@é‘ﬂhﬁk&}eftm hﬂﬂiacfﬁéf@t rhléihoxyethyl

yrrolidone, tetra %gro uran may neede

of
meé*aﬂﬁ%tepfaaﬁiow‘éhwe k@emaw@@%|m%wﬁ‘@ﬁ@xa%thy'd?ethacry'ate
po|9(eﬁwnér% gﬂ@dowe@rﬁb?crwétet rh@th%kﬁ@bly@%&ﬂ’éﬁétglydbl)dfeltrfairﬁé'té

drated before us used
mqﬂ&ﬁﬁ%'&lalcw a%wamgeéaa%yﬂateogw%rob@a@fapsv%ﬁwamﬁymawoxy|

me@ﬂaca,natél &ar@r@umybﬁ?ﬂﬂ@dhaay@ieshmmmé #n@n&ﬁ@ﬁéfﬁbﬁ a8fa@rylamide
hydr o crylate dro et hox

andSvHREASH SSTHETINRSY Byl BehsR Ry PRI viacetone
aciyR@X et 3hinopropyl)methacrylamide, and analogous methacrylamide

monomers, N-vinyl-pyrrolidines and diacroylpiperazine.
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nmet hacryl ate, nethoxyet hoxyet hyl nethacryl ate,
met hoxydi et hoxyet hyl net hacryl ate, pol y(ethyl ene
gl ycol ) met hacryl ate, methoxy-poly(ethylene

gl ycol ) met hacryl ate, mnet hacryl ic acid, sodium

e e B oo SRR TS AR, e LR oo 2
mawl Y iaopahe suitomnaeyics (A8UrRY), dssulioprpp ricdtatd patadsium salt, 2-
(acaﬁ%ﬁ%y %bﬁ@llnbeﬁq%é?n%nnes {Tbeﬁrg/l glélfew n&gﬁ{d}/r!e?g]crgﬁd acid,
mehha(cBylia ricidp (3 @msthgangidyiaraing) opydiémethgamneinagodsioride, (3-

ool RS P SRR ool A bR e

mad Erdgsimreaswiich cambe dlsed)mmlmele etiRienerghicahdichethZcrylate, diethylene
glyg@rc{%gwgcrg%féo zéq?@ﬂ?rgeag ¥co| |me he{cAIYP )a’nd%bﬁ/l(létﬁﬂgrﬁeogl%ol)
dm(eiba{cyj/latyel mgplmﬂwbltaxyllamylr;gnymgammnylatmamfmbusagﬁymde

i C.acCi acrylic aci
melry QR AR i 2P bR 15 By | Ao arn

chl wiscdsity e(nganﬁag p(ylymmsd.megw mrla)qUemumermbammmda oly(ethylene

am
e dahfindrie GRErPLIRERtIRE YiEMbiBheridonehe ol ycol
polgi(aﬁf@ﬂdmzolyieatmjy(ethﬁemb)edea @pylyropllereiolkiale) yibek egpolymers, and

Itri eb éene gl ycol dinethacrylate and pol y(ethyl ene
POYPIE: 1"‘%( i met hacryl at e.

ol i gaémpley lof sliitablel initiftpls) incllye, et exaatpld, atrénonium persulfate,

t hyl d t hyl - bi s- .am.d d
oo Beot By BE BB Pego L AR i BEBE Ry, Alnom,
NYp)(ﬂ ¥'reobis(Bsarhidinof rop ag)ieainschimidetandise likec | potissium persulfate,

t I d
2B S e e B ) persurate
poI (b mydtioochdexicribe) belpw| thé edrgels @fieomponents are as follows (all
d bl ock I d
o SR o o Of sui tabl o mitiators
I ncModemef concerBatzine araffomrabont 296 ts abdua 8%, With at@sferradrange

of{r’%%\go@"ﬁto% 1§ 4- cyzlil?(;)val eric acid, lrgacure 2959

2 ZCﬂmstuhk ainZeauatubnmanJﬁr@pabet)tm%i toattdub 1 0ewdind préferred range
of ﬁorﬂ abglifn-%} gs& unb ersul fate,

I'nopr opane) hydrochl ori de, potassium
hydiTbg pnlypner adrﬂlﬁm @ncentration id finorh abouteh talaktes 60 Yobhetith a

pre?er eocw %g? %?{g%gé%tqg/ﬁ?%r? ?8‘% Tﬁ‘%gﬁgsrg Ionmers(a‘rﬁlel I'ow

modn:mtae mieight pomsthyieﬂae gllyoashs ajﬁabbutzmot) mnc&dexmlar wWaDght. kiigh Imadecular

f -
w8y R EREhE e R et BRi s AR et o
rerﬂ@%m\Metﬂmaawpsmhgasnepsl range of from about 3%to about

2% nétlai%rp Cgpxﬁétlg%d%rtﬁ'f%%ﬁg@gﬁ gt at%o% éé% m?gokrr)ﬁ erred range
ofﬁndirltntaboui'itomzfoj’/oadnaMutB%/o The preferred pol yrre[Js are | ow
t 80
ol Sttipdrn B eirREp it ERT EIMER iR ol i e Rrdes
rartge df éoohi ddfout DB%tto abamn.ﬁ%tt/mlmc surfactaris tsuelt es sediodmaaeyl
final washing steps.

i.fficul
SUIF 7 £1%7 }efecr eﬁci%t% gtswg%cga%?e from about 0.1%to about
10%Thaigeheral petbeis ednakengea S@utidn dfrticemahomtr(§). &alérdsslinker,

out, 5%
witﬁ?he other 8omponents, 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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Surfactant concentration is fromabout 0.01%to about
10% with a preferred range of from about 0.05%to
about 5% Anionic surfactants, such as sodium | auryl
sulfate are a preferred class of surfactants. The

oG E i Latre of s dp PRyt Rif Bip'erad fng o from about 20% to
aboutes émb prefemecdiembddiment; Mml sarhpasitionns xdiairthat théeiscosity
o PPy B o B o RSB b g r
suracaspl es of preferred organic solvents. The volatile
t . mak t 10%t bout.  50%.
o T RE SUer e saPUBriSH ek AR et daf Sreebs sifpton
rerad@dtby200érs scedping, od6er inpars. Thefselutied inethib odittaw stihstiakeis

final composition is .such that the, viscosi,t .l ows .
alliedfto S ERREE, bitaly sl frhdiFhyfedr o TsRaRE eyl pfpanic
corapohaent.rfiiederrseeses itmgowdralbinbs siartha sdsstrateldrel incrkasesahe

is contacted and saturated wth the solution d . .
ol Ry &R0 i ulol and Zotiirihuy. 3hE yispagiy. The
resuit dsthat thb eersaihingisotution puliscbawkithesblisiphates af the isabstidte\wegl, the
. to.evaporate enerally at | ow tepperatures,.. to renopve
fibgrr 4 6883‘#‘1‘1"%”‘ Eﬁ%ﬁg’nﬁ‘”@ RS SHERN e été?tééf’étgé‘%‘i’gu 'on, a
cooxeetiad poreEsis dlso drhienpedtbst asatet ittt processablatsotrteeamount of water

cancentration, of the dissolved naterial in the
rerlil ¢ AIsH R oV Bl os BRSO B R Ros, ty. | The. 10 esul t

I s Omatcah ienT @atings figm odnohiedin ap wdllsasipatindricesystehisdFor

hase of the,substrate, e.g., t fibers in a.
oIBR8 o Pk e i e or PiayTing SofeusiteBings romee

monbirieria ey sterh @hd olyneerice theat s part pbthe prddess. Orad takesathe selected

meriReF of BhafREE Pahete e BE R Tader e Ve Bt fepts and
ap;pi'res(tleasfacésu@m solatict>rf tmrarpmgo? ismécgﬂafet Gge gﬁlnthcgrgiﬁid:rtgﬁm wahdve at
VITerj C ens,
eaits BPUPTSF tog SN Bh HRroy Rl 3A AT kB Pl R d B s by v
radiarf;cm BhaporogaET isdh?ym:aﬁgdi }trltde%dagjd rﬁg?}ig ﬁﬁrmrrg?d.part of
. es ] . .
ok BEEHY o TiEp PORR FoRUE R el S8R AORRL dBlariopd with
refaredteto lehimgfenrhsd afyeblyapthasief mmegssaglatqsat orsobruhorergel-imhibiting
cof g 808, BUREA S0 o B P T I bl et
maiteyiel.hen pol yneri zed such az :Jy UV 20r 3di atdi oni. S’The
: he .coat e :
P or RAgBolyRadciEhd. BHBEEMoR St bifREAETER Soately pre mixed and
heated @abs®e 1:'¢he nnmwml ' g:hnimﬁtrd: ithecbol\y'sslahcr:]hae'rgerﬁﬂfrgeltiog bﬁi'nmga;ries for
. S ,
s BrTBfagRh PPN RERRe QT yP ) aB o2 pefitEn Fhof¥cc and
981g, mmgteomniom@rﬁeﬂw&mﬁb?@sndagtbeut 985C. Thie ncayaid dane in one step by
col B o iineAfing S Btes EirhRLls as oA BEmAET ansprissaaty one
camabeyadd the poBisacangripe indovwalerdchfermpod  saleettasucilas wakes and
mel ti ng ‘EOi nt .varies for,.diftfer

. nt .arades of .
cisfisb R ud Ashi P, 5of to8h heSEES gHE A€ hertoysaccharide and
codied wteforalaogdl. B@ehisdth&B (Eheatedtto adiquidrsojutibe bne é1e G2 hibiting

d ut__98C. Thi,s be .done in. one st .
aa§flis At andtisoliat Tl e A HRLEnED 1 BAS eShER el issolyed. the
solAtidreis wadled elypicaltydo pbedteoar ltympemture (23°C).
In either method, the polysaccharide is dissolved 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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30can first add the polysaccharide in powdered formto

a sol vent such as water and di sperse the powder into a

slurry. It is then heated to dissolve the

poI ysaccharide and cooled it to forma gel. The gel is

reheat e 0 on a

neqt o TS 9516" BlBhpeited (e SHER RLdgh i e fluton
préerlabny!malllomtadctecodsl has conpl etely dissolved, the

f’ gl é%%ﬁy}%lozvggﬁ)cob tﬁlogcf:lllﬂ lﬂélurﬁ@c(a(ﬁoo&te r}q%grpdeswed affirmatively
coqichey s@lattdmaAt cben mnmemw‘eymd sbwtubteasta stgbleheordyaliedrssiution. The

gelitpgoril[,ﬂ é{y %lﬁ/etg)eft\qt%%rg% ;%’rgjg Br%%g éatﬁ)bfh dgﬁloa oP 91e one or

mosd 'gelﬁelmlbmag;a@énts or in a mecr ovvave oven. The hot

I uti f dif d. I .
ot ndbe Bikpit BpRSeccbn® Geed vit b8 BERARNGH o VT WiPpdies ffred o
thesfolaut oating Prhef dis@evsipn issmadid st the finalodoncentration Ghgolpsaccharide

s GuupPLarb L prPFindtiobfoRcsterotte befiestoBhuhE 7Bl 1%, more

preffeaplg hatweed, abiohe2 % adb abomr@% sbyavagrabf otal fioal-spltibed

sol yt,i.on. .The 5ge Qi, nt between 30C and

oo g Vige ¥ wRdEhrefiek Bhubiekhl 68 bV s e EhiERT s Go Rlount. up o
ZOWywmbmtmfthe"@sﬁgam solution, of colétdveny paay ke added to improve solubility

o RS U RERUBHIE B Ll e AEBSLGNTSE Mhchcetamice o
dmmbtllspﬁnfsxude ®g1en;eaiekl)<s?wn tramowekulllemalthe;:gmggnt rati on of
ride is. be

D e F RN B 2B T8 By e ol i etting ana

codJ]chngtr 'érfialagx?ilt znadlyeievmidad abmletho?_%lumrabotmtthé%’wluhxm aﬂ&arg:bbllng to a
0

te”(ﬂ)v‘?eé’f“é'Fer HPVE IS 8 tp°F‘gr°rtaF18”3b%’P‘§£8% tﬁ&P[“&Le%e ge'ﬁﬁ ?{b:f” a preferred
meaimw atgel- lmplbttmg%@&/mtby adﬂdjbtth@@elteldesomlss OlVinemgdded to the gel, the
g bl 7R 3RS MRS ot BN ki bioB B e s on

zinc oitlsioveesbdivar saltd isoet dmsera(CIgtLamll ded blaOH. Zinc salts can be used at a

cofeRFRtbN 38ré 85 s TSR B RerSRO BRedCer 8 3fsBlIng' Bl up

to meesmhubtlltwtmet gbbutfA5B faF- Zyﬂlzl Bndjalbdut 54 Gﬁ'efdr ZNgN@ Lithium salts
Th h l

ca B85S o0e TEs HRber TelGHER, 2 AR oo

45 8bofoe Lm%'lg@,% fqnduIN?B m54an%mé$®h;ENgl®f|?ﬁmd§0?fﬂr‘?[dedte¢ about

IM%g%%a%nltrggo%@o%gfe?rgg %@'S 1%%d sol ut i gn. When addeg to

t heTgebeI Ihhbltlh@aQGMMMIsﬂ b@a cheotdspet @ samt isslute that enhances

kB0 b8y BFE Bhpo R FREHSNTSRES Sl oo

mhﬂntmgmﬁits afe uoeasaﬂdgmmimuhm sakeat @hcenttinoe op tea8W oinorglnic

re t han 59 ed on,. th L
safff Gk e AR N ULl o SR cRARER G Prbsifete. sisggm
hydkBg6%)I'ﬁcmphﬂnﬁrlz(hyalwyrabmut)arﬁmoﬁs%rfane sol{UNOBt2bolttatd, faind mthers
knsal/gs can q% usg]o(la al concentrations greater than about
QYL PET HYE TESA 1 ity 1imit, about 45.8%for Lid,
51. BY%draus dubbitBe itheb4h09énffam bnysaNhoddadktusaad abcme be

7ol 58 rodt? RfoefalL i FENEROLIAH (e (S S8 R daMR it ©
praférablentopdd gal-reodifyingsoateatias tdte sehitiancesrdehte mdnilﬂylanyl cohtrol the

Stﬂéagrﬁpqngﬁ@éer@ %t@e: Irlla?fﬁ?]éatol ysaccharides. Non-limting

Bt i ng agents are urea and
guamnéldassrof addetcbgeitno«:idym@matatallmmnmqses pol8file organics, miscible

W|th nr% %El'tﬁluon % %ﬁ@? Oglge n'gg’&é@r(pjﬁ a?lgglbod %‘: ebs mrwgthang{g&%ghol, and

t assSI um
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30hydr ogen phosphate, tris(hydroxynethyl)am nonet hane,

sodiumtetraborate, and others known to those skilled

in the art. A porous substrate is then chosen from any

of those discussed above. The roomtenperature stable
or

I
Pr%%gglgrﬁgqsg Cﬁgggdlaeg ap ?%%IIQFQ T, té’%grﬁ?aé Igglglassllpbf?x ¢laudy solution.
Highet eimioants iofi these @fcohels el béLyseameImpltmibn of thelegarose. Preferred

35structure and . propertie t he f.inal coat ...One
ampp Rt af bl R SRS o dtarch i S e emo bl 1 B%cd the
alcebdlato aoud HQ%Itd @boutrse bithe waitdrhA hefersed altohar is methanol

. l.es are, monoh drlc a ho sy h_as than
iRy BRe S RS cin f Bed s Bl gl g as he
soloblmye:ﬂbgabs@ isdeddiatketpneavatershixtingd. YAng Indxtdre falvoibr oiore of these
her noun%%bq?ft %hese al cohol s can cause

me?ﬁr 'Bl 256 AePie agarose. Preferred anmounts are

equiAnuibeucess ofadded heltrhedifyirigenatenals kempiidast iomnyolatite miscible

o BEGEHA T B o BT 050
pemtlhes dioh|diethyed renghgcos wedp e eagt o e tioyeneadigan| [ibe oeed), ethyl, or n
oo e L e DB ) e cPln Y 5 Arns
glymlromnemylt dnlgaeacemt@ehalg_scfa glycelldsahyd @_mee apétatee diethidtenietygycol

ing. eri
mefbhehar e ooy PRSP\ iRt FPAG! 7 gttene
glyodl diretbg! dtimar| dlldﬂeﬁl_egbygmoli diethylettiher] diathyighy glykol diméthyil ether
st SRSV o b8 5Pyl FBEEH AL¥g oo
anéthediks, prﬁlyeilhyigmeagigaccgﬁ yfdmIv mdldsrﬂalla]‘i\/\ruﬁgmwe aso dkmﬂﬂyé of materials

ther s, of
e peh tul ekt SuTRGIEE i i R e 5 BBb b pempiatea
di ethythenelagd qfcadldedgélhybd|iytrigenateda|et;hry||om vedtgresdluble polymers,

i ERE gy §f S Roeayma EeicBle dangirif aegh) agiveinyens

egdoIetdBjdramd Iae;j r\]/vetliser(—:ﬁohglo:leep)’c?l/egjé/II&\};(e:r?dIesx;I lrr;:?ﬁh?l s;?:ﬂitai;edlS

PoREGHdth s, AhEh AL PERE i ity f Rl Hhesk AADmalS g hdlieyed g act as

“papagenat’ ﬁ')hIaEIISethgi/ ycm:tfcﬂ; thef arhawit obvaae ﬁf therdogtirig thatis dlesly
are.rn t S

I f I .

poffiEAPHR & tistop G SGhoenR et pRiel Sbfiafiefy & in S

con_ﬂ'he@ pdlwderic additives Aam)bda esechablends witll thecaggedse in the initial
dis&ﬁﬂﬁc&y %tg'glolﬂ e%/[ﬁ?%\ﬁ;é %sfo rgl)(gz e9 u%égl‘?/\g% E?ﬁeﬂﬂe %ngds materials
juspyliscdsed areemixpadl Qanerwdnst ak cwmaolnot tocdddedrhgptcesgive amount of
oo 55, 0 s 1 5 o B YW A8 8% o
ab@ﬂlWﬂtm’E!I dmlpasmplleametbfredmm;mehrp akqmiz\sn;ftateﬁgeg?g\ﬁ?tr%r?.

. , ro

Po@%%ﬂ%i”'%?%aﬁ' %E%’atfeeﬁgotfwat?’ qegusgtbégw perneable to

di s3olobtih smtimune soathkitity tof hecsmhiitiod, e arusoresgactants arssadded

to Ihré s%ﬁh%bn. Each combination of solution type and substrate may require some

experimentation to determine the optimum type of surfactant for the desired coating
system. Anionic surfactants have been found to be useful, with anionic fluorosurfactants
being preferred. Of these, 3M FC-99 and FC-95 or equivalents from other suppliers are
most preferred. These can be used in concentrations of from about 0.001% to about 10%,
preferably from about 0.01% to about 5%,

The substrate is impregnated with the coating such as soaking the substrate in a
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These pol yneric additives can be used as blends with
the agarose in the initial 25dissolution step, or they
can be dissolved in the solution with or after the
added naterials just discussed are m xed. Care nust be

a3 5h SRind 2sPMieaRe ST RanE RS B et ey B5igy nB2e, curtain

coguel, ydsl‘BcroateJ a@qasioseoafer br amp atheuhetbod khawd t @resof ordinary skill in

TR el = St 5 PaRt SUBHERS HeBes SRAufd sl eVt suen
as bg efotting @ Ghakiod thel coateplt substnate ostfuabrihg tyctods ﬂhi’cmgh a n|p roller,
soBBri R B el EE P B PPl A oty S suostrte's

sufadestrate rmay require some experinentation to

d f
GoeTPEsORel o RO UG YRR B lacit i il 2P hnl & mlEGrgmation
Préferably, this ibe amagblldgc eﬁbriatuemsml\l/llm Fttcn:atfthel Oﬁzimggvggmzﬁusselatwely

D &GS o PSR, TP ueE oL Pt 3 sty
befilees @0cmu Slti)écpaadowave:drlymnwc&ummmn@frynﬁg and thledike to control

angpbiiiecieSRoh ek sReT R ahiaPbETLH badiatgarcd coatng to
be daratedron tbelstbstiratesnataicagtHahs dsytrsthe duehi butastill barithinetome
lying the coating material by a doctor

resb‘r“sb%w'si%?gé}h ggzl e, curtain coater, roll coater,

ext Thsicoated eath sratais tiamysmujdwd toed dedlohgkagenwhnthtabreawethe salts

o B8etigiti capes® hpebiec i b e aRiueYeiainatine. The
agsmia:lan@e vimgerbif dbheé sganotsh @kentygsWdfllethe cadtind. Shibstn & epne by
codMFREhE Breviha B dameipcfvi Bep Souf e iFkE B P g+
mh@nMgadgehbdoeﬁorbsibreaér.us swehlﬁ@can occur. Oncer]largmbm)pomorﬁ of the
ook JBGPASh AR oy SEDaR g TR BB R i o se o
watefa\ptbreaid:ad) BaIEsufehudr:ﬁsahe tdmele coyadfitimgagqueaps riate sk\)/vell the coating.
The The LS ofdane Sabss e o deR Bty o it DB SkT BlyRiting
agenrtsl watBait, swelliag dhmmatldg a prgferred cAcatorey eretitmgl, thaainb] ot hmpanols
are lése?liﬂ e@lx %ﬁt é\gflrogrﬁ gg%uq §5% e%sbg\éta%q} ata%tgé]%g?l ﬁguapglsg éva er have

be¢mfouad twbe tisefuls Bisikar atatorsaimetiaes! mixatres arediso usefulhe

tou but still nalns ne resi dua ur
+ e sttt ey pERBEDER Buf T AR SR, Mo dteranyy it s
|mnge|tsled frgo adpettt cdritaining ¢reoagent.tTihe agahtis pieﬁerbblyrapphmj at room
ng and causes the polysaccharide to forma porous

0
terﬁpeﬁg gel coating. The agent can be water, if done so
as ibé cbaiedmehsdtr;atesmhén tirrsed vottwater. anﬂmamtamedbaefécam in a wet

ont rol n e elous S9bye val /. dr yi
steff R it ooy derts8ReBlthe BPRER pBRf e ano avout
50@¢meferdbelfbm\aede2@t3andcﬁm Cswablcoa@dcsahstmte:uﬁll haae@eleast a
| -inhibit ar e

poiB §5 BB Rl ri, Prcid e e el YilrsL BRI A Rk tat s

perhableste mﬁr?aémmgpraﬁetdblyadeledatmhs aelate/dlyaem‘omﬂn? iapplled to the

subfRieE Move Blesr BB S Tl S 3Gkt i vE SRR M goating

Alstoq:mr\eeaum Ghegceda{mgn fsi diir¢lativge yagrefiotrs tmmiesmthr&»wiobi thg suhﬁrate.
coa

o ahR SougPhe BEh B crd S fiaRG e BYBhupthe B8RS

combwouty L&E%rathetlmw to crels*hah Materralw\mmlmhgwrwlﬁmhydroxm droups,

su ar]o%éo&l Sa?éﬁ'alnde%'e%£ HelSH S‘# geéglﬁg”% ngﬂ f(rlnlt1 8 %xéirlﬁ&es,
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25The substrate nmay be sprayed with the gelling agent,

al t hough preferably it is inmersed into a bath

contai ning the agent. The agent is preferably applied

at roomterrperature The coated substrate is
nai nt ai ne r ef er abl

ep\xglspogg/lgﬁrigr oﬁﬁ"ersmvlmgg}?a peob<y cgmagwé N ?rfuaé)ﬁ%m%g c'hemlstrles or

otHee mutif@ictiores hhakdesemaldelnde] §iGtensl delajaie Hnd DD Gyultifunctional

aldBhyics Bl o R R e tfig s si8ns. Srogivighidt ©
dinfdtayoladthydard ured efisatyanatet ac pslyusc@eeated and tie |a<ecoat i ng
erneabl e, .t o bi rmec Pref erabl y

g
coarPHEER EBRATISVBEy ST Far) R el B (e el tis
OCMbaﬂérairwng bbthe cpatafgetbam yubstratestiiabeiose finsirag, laltodughhsme

oo L BERR 5 ER 45 Bl A oS R R,
t hr aughoalso hdne ehstmat amcESﬁ'dhees:amlnedgo ireigcltding ligands, such
I d f ~d t ' .
as BicteRd O on S Rhter Pr PPl il PRk pEfingr qnodified
vertstjlrnt af F?rdlzkgn wudrtG @ rentgrahendynhorg icaugtie, stanlle:hncame like, various
acchari e
ch B R Hirh e Aot Rar TaR ) TRoB ey R fmicazole
(AMEI)t mémapbemyawn?p@WEBp?p?engg?tpgimmmlasolé(MB})J or various
e ot her. mul tifu .
eng BEHisR ik oy ecBling Hrcblee A hiie Oftiisy Bt Bt shargqc aas welk
kn?{/rdehyellag ,of F]Mesl(aZemya:hooxy g; hyl )sul f one,
chl oro-s e, . di ol ure
ot e bishea PR R i PrBRafPa iy 68 eyt rdirabli Ryne present
invehitonl inklade §leaps edott asabuicaatimites to, idmesxehengs, bmaffinity,
o B8 RS B i o i B PR B v,
chdsieﬁemrehelemw agpupalhbhioggb caletepijphintarattions osth ltargkd cognpmiunds,

he s I 0 efo oating is applied may be done if
hy 89?? qt'ng’ﬂy rOph'[? :Eﬁay al so have one or nore

f un&'he mmiia ¢anetherap@ blaeed tnto & hpldenahdidavega liquishstceam giootaining

on§ Bt o Sesiale Shuleh R Pastire AR aunh FEBRURZ0 B e

deﬁre@tmmperms afe separatad éomtthe nestof thediquist Typiclg bt is teendesired

cotyBens BangR et e ST Mo id AT R o415 sBouis ety meurites

paés@lvﬂihr))ugmr@rlteamnwy higé Py siredi coenplohE&iRts noay pass through and impurities

rca n or Vv S chemistries
ca & EARU AR bR b REa e 5 Bhrss whSid P p BORR frigttina
mapdreits andotheie h"@rcgapwre@matalamlellutkmomng archamge iandénioétrength, pH or
theW%%i a formation. 15Functional groups used in liquid
omat ography that are adaptable to the present
i nvé#rdesiost onreuickel, gneooag aepllgha sespnd ot evedtmabrierdobtithy gers to the

firsit g{]orggrctg n\%ﬁ tg% Ip%%ée{d tﬁlf%%er‘?y o¥ dr aqﬁsﬁc,?ltp é;hgr}é) utﬁglél#: %'Hilélell nature
(i. egrlwsezmgfggﬁc?gﬁggs)laeume Irl@et gggups havi ng so called
Don il a8 Yo i sgsieof Hah P Ak SRR B S having =

poruacedadedush as ldtitierfiltanahcizey estained theredoystheesumiace. Such devoices

incfuﬁj%%tu Iarrt]aI wt%%@lhmgﬁg%rl}@!f F%ntré 89?6'“@? ncﬁ)%/gc%gté?@ﬁ faZ)get fiom Millipore

Coqcmmmmmﬁmleaca I\ﬂmsacrmsetls fSTHRICOe@r fdsdtionfdelvices biajlab. from

il EoretpucaneRienoF gf <ot RS PREE<p el flbofd fap froner

Scientificuatidntye iikep Urtuid |smld|ed$>aee:p biithe wgties dilfibersreadi the bgiected

mo&eace le |g%gsor§ )?E%nrﬁ In uﬁ@@?ggr %ﬂggggtﬁ%ﬁgﬁ is PP ed hrough the

washed to renpve any unbound materials and then the
captured material is eluted ébsu ng a change in ionic
strength, pH or the like.
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If desired or required, one may 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., Iayers of different coatlngs)
and the like. In on a series. of
POJOYESYPRATEENG thE dPers ass e "ﬁl%@%é”ﬂﬂe& teatagdh Wi fpfluant to recover
theeddiet MoRelIBUS S816ders stntihedBictafler btsu@éblé rdstdérnc@ﬂﬁhe can
be retained there b t hat surface auch devoi.c
cemtiogd angfie liguid Ciﬁ?? ted i silagp EP PORERIMD FfEFg‘é(PSh'”g fluid
ana ItHet Qliarfl @Y <e8fera@bélagibe nidisume\flintereet ©paRfg! tkiseAedbf fibers
eri ca, Massachusetts, STERICUP%r%ﬁfll ration
carae% .'ae%gogs(hsr padihenfhe,Realing GRN Pp SErsslinksH 5 Tose e tcgrel form an

unlE’érl/ ketidtGa. Aterfb@efd tHeefderd S8 c§§t¢r’@; % HeSocividitd aldteother by
fromFisher Scientific and the |like. Fluid is added on

otheppreghanisias sigeh assheat. adhgsives arafath@wée eavyéfié%evn‘iﬂ%taﬂversely

aﬁé&tﬁ@wobﬁﬁe%aéa@s@m@coétéuﬁ&r@g filter devices, the
luid is filtered through the porousggwﬁﬁort and th

{1 bt noghes o hogRSHIPURRGS e GRET F S Bl Forknieg @ &ARting on

a doRtikRLSYiBEr JURR a5 & A8 Gr Pﬂﬂn@ﬁlblln%nt Wﬁls%aﬁ|b@%ﬁe$ly§hﬁmber of
the fluid after a suitable residence ti

ways eiudinggeaniag thetfiper fhrepahe brib 9hEeRINg ASRERYY e flbPbwitla goating

or FdﬁﬁmgQﬁ@ﬂmétWob@h bRl yasdr ng fluid and the el uant to
recover the sel ected nol ecul e of interest

! he TEEPoRET RSTF BionvBERRe Hova e 6 GUT R IRet 'oRaen inner

pofol€ c6RAbI Heead ThHe WrapS Bld dpsesd Bedrofrémésaeh btheh Qh@af \Qarri?ﬁhs
an unitary structure. Alternativel the fibers afte

anglgs{q g " BHIEWIASEAIO® 1t S8 IR GPRECH IS, PUPRaFe EBRAHITadabout the
str§¢1§ﬁé Tke Mgt maygBeds¥Rkea et they hb\k@banN(deﬂdntbhﬁé' orous

on't adversely affect the adsorptiv erti
oRiRQItElo S8 o N P Coprpeiat e A5 AN ARSAC RO iR uch as 2

flltéFrQ\%!dé‘ﬁl d ¢msmato§ré;ﬂhy%bluhﬁf gEd cbysm@wm NGy AisEDatdragudas frits
cont I nUous |

andHfesike A eBE ARFhaNRGE A AR LA 7L e AEYCRH UMD Hgvec

thrbu the RIBVicE BkiamgindBthBakRcRld risI8tlle & capRIrey iAMgmdieely, fluid can
er with coating or runnlngﬁthe fiber thro

be (SEROUFS0 RS B GOF PO 8 SWESSUIBETTcel A WAdunieg and flow

radifllyahrgBgil iRl médatexiting tFe Gpoking @eripefcpesfaer e for a
device, The waps are s ac%g 3Part fronheach ot her and
vF'ap

at Uh?%&%“%ﬁéfﬁﬁree@et%‘ hEANPIRDS (RS ANAHAY ABEYEY ¢S 1Y 2

reduiteinefDBME Chh HEMPRDERE h@VIﬁ bavdurd, Edutengdee bt fibdre on its outer
crossl i ked afte

e ﬁf\%ﬂﬁ&fﬂbggéﬁpﬁ@ﬁa 18 30 bl ot Plhel;feed. typicaly

wﬁW@H%d@@d & he @BrddEaruseLeladsd nﬁmmeaﬁ®dﬂ{@&@id|sws@b@ capsule having
such a filter holder,

an gt T T eastine MAUSHOT Gapele PO br DIGuiRsge outer
surﬂ’édetdff tiadn@otintEcdatdcefitdrs am ha&éﬂﬁsﬁﬂhﬁﬁﬂhé cbl‘eamhéﬂe @ttpas ek through

tlet to the deV|ce u
ang Hhendeaiea e e e/ Aot Houge et At Hop sedeied ot i A"
cafeRidWyale cédtingradaheé vt passdsithebuga thd®ourtt stadueced al ong
eltrer the i nner core or outer perine

AT 0 Bt 4 o PTG PO P arb e B 5o, ST plastic

or gﬁéwgﬁlltéigwnﬁf s0E & a SWINAEO(,. ﬂéla?tlmptbr na?emllaW@rrethﬂpore
I Ndl N | S e an ow unl
CofpaigliophiBleriCe assarh s oho S STsar el ek valible fom

M|lﬁ;§tﬁé @d)r;idrbt@dn &i1Bilfdriegr MasyachisetieUTiesse 2Aesides as ehov@ﬂ(ﬁ Fifure 3 are

attached to an, outl t and..t
forigeRal S T 9ot L2 pro SAD S RoEnaet 16 Frbeciatel Tog fauid flow
int®6r gltat ed devica. fn thtsefasaaulsnogagrma 1d|£1aofaahlzmaea:psetlm One or

haV|n an _inlet such that ters the hous

mosa et ot rrBagh (PEsispRPe riesSl hehgut CrocBihBang presen
the wound coated fibers and nakes its way to the core
where it passes through and %Cen | eaves the
housi ng/ capsul e t hrough the tlet. The sel ected
nol ecul e is 30captured by the coating as the fluid
passes through the wound structure.
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In another form a device incorporating the present
media may be a sinple plastic or netal filter hol der
such as a SVVI NNEXO plastic filter hol der avail abl e
fromMIIlipore Corporation of Billerica, Massachusetts

. or.a stainless steel filter hol de i lLable from
v S s BeBRfsRh R toutendts RoeEle ik ulliaid fby sesled
befifeen &y dampies presswrboypically thioggh @ ndatad enakSfearateitirazdds 2@@nd 22
hal ves 10 and 12 each having a port 14 and 16
asFﬁ%\?ﬂ%ctivel y for liquid flowinto or out of the
deviaethet embddismeniseulth pbfima@ntiasedl bhebr hérealagers defwekn two

Plaa RS BoBhe st s aiB e i e 4 a0 ps i Bt Port a2
and theesgicbashhals 34 hac ad ottt port 1361 Tiee dwter peaiphiesl ddyeadRiofltRe
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as m a P . | . (5] atis
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oo 5% B BB dr e WP En B R 5 Mo Faricge gp. The media
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andrsekled alony dfeirapeartive edges hbeshtommge. B caftndgel ety gelitte\aereusable

nofitng 5t 81958 thREa T Aae B AP e el s T AREIGH ALl so that

the2traitibgs isvie the feoh weatisposatiecgpsuletqastsdge.c wel di ng and
the_like. ln the.pleat for one-or .nore. | aver f
rear e b8 SRR Bt BTl e B o il Pafy us

4, 896806t @onstind tombalvds, R dndyer thediustinali§ 0 dnamiay aarinlet 74 and
felt nolith or it ma e single sheget of .. .

tne, sbnd hlf7Z RGNS bl et 7b s e Goviel B R ERY o hgiaygises 7

stasked @ ai toprodlitha atherl bedlnest 3 taprariddgpttom Eacls aibistrates@tcand 82

rosDER B, Se T 8] BB DB EERE PR aig  lomahiBotom orne
stalck qudisicdt is mﬁ/im byta ?%;Fgam?;@uit Sr s! ge?/cr:]: It Lguic gr -
own) _ sQ. : : : . : :
of “RiosfE7 sRARY 8 et ng FEp R0 HES ih i 4 e’ B oo
laystso¥ararsepérateddennn eecrestherdbynenaicers B2 anddees ial fiquig tighttycsealed

oS80 B R RO UL e BBk G oo

thesdavmed ytgasket 24 haha dayicns artrledtof #6o hadlvess @Beanch 80@iwith e inlet

I L i Q i.a_di 30, st .
107 550 BB btk PRk BRE R R ™ 5Bl 8F 55 8B 10 Bl device
substrate 80 and 82 respectively. Sealing around the
ci rcunference of the discs gﬁp the top and bottom of
the stack of discs is providéd by a series of gaskets
84. Figure 7 shows a variation on the design
of Figure 6 in which a series of nedia |ayers 90 are
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35around the top and bottom circunferences of series
of nmedia layers 90 to the interior of the device by
gaskets 94. The device is fornmed of two hal ves 98 and
100 with an inlet 102 and outlet 104 forned in

e PR Y SIino Rd T R T e PRS R e e
112 or orederaf 118 arardm oudige1 1410 thawinegerah11Sbred a $dresi of layees of media

1€RhebedaT Horglh oS i shd g 15 Bl e sl 206"

resppettetysgndlrii8intairdthd 20:dia ia ajeaT e etdllzas formet! ohadizeuwukiethat the

e R PR ek 16 s ot PPl A a0 ooy o
me@mma?rmaﬁm pasaieﬁ thmﬂnbdiefafldrigeha_elemiecw?]l‘sor mﬁa‘ke.al | flow

. { t {
ons onagiebRasdhout St At Ve bie TRl e € <IRvEY ggat only

cerfain ackdhistof arsabstestd aith thent¢oatihg bhibe pressahinventivanT hionam be

o SRRE i Btag 981 of et BoeftiRbEnti Gl Pare XA e
ol Loe POy mer s and el ke 10 nar are aat dopein &
ners. .an :
s e i TR o s conp e rr B R Eh f P Gse,
embodirents. The use of patterns such as grids, circles,
T B B G0 unsunn g SheT e RS R brSsen

tharaisenporons sukstrateolfo, thatteseneor mgpe amas of udsted atateribs0152 and

t hat has on re areas  aof .,coated mater,jals 15 nd
ond 3P erEsred Taf el Ble el 5583 h 4 R Ao T b i Sped Bfeas
154 arefogeetat a seies infensecoad brebsahatdérs) a 36desaofesqlianergtids abe
..a.series intersecting l.ines that,forma series o
GRS &5 1ot 9 SomTH o BFRg e 152 Sk ile St Bres pre usetu
in many agilicaticas sack 82 in tBe@halgsis dfledteits, DNAUINdisidaroe as frefividual
eleip_ r%)rg%s.g [ications such as in the anal ysis of

G BRE T in fluids or as individual

el eanhraitpmatiesdesigreils sho@0 AnFiglreeiOnaherecthe @sé gnmioge sdededhareas

in. Fiqu 0 ere the. one. or_ nore coated areas /16
160, e SthSire yod B sl AP Mol Rer a iR b, g simns. The
areabietweerethe oatedsareasds avlonrooated Hoeticar 4 df denmdstrateeSuch a

d coated areas jS a non.-CﬁaEed @optilon 164 og thit 150 b
YD SR M QI RPYLE R0 OINET ST YPIUMS SSPBREPT- LdpRY 7' be
incarpdratédhas trerfiter ineomultievel plase aith thescoated aregs aligaimglyéth the open

oot O BB PR ifrsreeh o Bl bRl ade b pSt o
métdrel waxﬂ hsxfe the ﬁozttiﬂgaftmﬁWIazr?ialnﬁrbésnadti}s]/aﬁhra?%m or ﬂ(l)dveiCﬁjtiahally, the
o5 TF o RERRe R RGO, o PR PR S Wp il M ne
sulf3itateotocthé welld todimitarosd @nhtamieatorc@rosbéalkender ed

non-porous. or, r.enoved_after at.tach t _of the L i

oo e e RO o 4rBlnofh b BWTERE piRcedllfyenvipn jpcluding but
no{ lomitesidentelilaf devices such as are Shdver indEQI0IEB3DEEAYNS can and
incl.u

SondReTatk bR Al hTToR TR Dmer Pk B SRR vt e

adiMi> sl fRBI0EémAdt of Tine sechmardea siahiligd o theadd sovstive dayet heeded to

e s EPEBERb ke Y seh@h IRl PRttt bE3HY pod. e

hydrbgeladksahapicaveopeartier aneddetmdpled” fiam dhesmetioanicah tezpiraments of the

e e R P
stabilitymirt this wag h@n‘hvmbe r@aﬂmhsleimbaﬁrmeofprﬁwré%&pacahé deparation
resg)rug@ﬁgég&iaﬁggl\bvﬁ% glggde@gg ey %etovgrcg%rep TRe B&%ﬁg rm%ltteerial can consist

ere
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stability. In this way, the inverse relationship

bet ween pressure drop and separation resol ution

associated with bead nedia can be overcone. The porous

material can consist of any porous material with the

correct ze _distribut ore .
of & LA PRleTat VB Sr B eor SHES A Byyel e it o ThoRfre size
distribugien masi @ neeamabty rharrqm 0] p‘rda\mm Laega)varratuems ih hqmdglbwt\,lebcutues

nat. e thi.s. cou ect
rGR bR Raia e U vE et e P b drEhie sengration.
Reducdd ﬂlaat@me&jhg ofit40.Mn ctnh!i'e ?}A&tﬁ@&h@f’aﬁg%aﬁ ﬁéaf%fbhﬁole mvlr@ size

ri but i S wa usi.ona

cisFE oy s v Laeuusiog! ARy ke PpabEAGALY ailbe Ao
enSWH éfoathatohuffnﬁsm iAfd drfdt sut aNthe iytirogk! wih aohb@ith@gmhtmg pdrameter

not be the mtin ar anmet gr duri

durihe @ﬁé?%?aé%q{ﬁeh'gé 9ot B P“ri'“ns”q ,pfpp@{ﬁt\ygﬁgale bead media.

prepae atodieeof&ﬁeab@sbma@k/ermdm dan be used inTiB€ onNEshvan@inat he
esent invention can of conventi on

be ysed in lie
e BERRRY E oo ey idtesi i o RBarpBRlo ft along
with roﬂlér mCﬁélefé%rﬁnGQﬂh&Inﬂmdr@s it may B@Iséd)Wlei dihnfiiér!ﬁ%rarlflcatlon step in

co ants
WS B e R BB S (U5 ATk e g rocess streams
ardlifftialyt sR6d Bakhobé m&argelr y@ﬁammehls hihedyhse @ed tOtB&tblood or
ns are |n|t| treated. to renpve

crud 0C ss str e | ]
otriep Bogily Hyits T Barroute (A s IECte malegyia, b ik cPta PR Upege
en@ty s0tH&s a batobsn b I8UktyteorraedaRited ithectiR) RLhed a growth hormone

elit a onta nant or undesired ent
or B8 1S Py B sty M Ry angootzet SPpat Ty oIS afi end
oth@s ndlegurRe! I maQ ransore: ds‘?earto tdifold Wiaised tenaatysxuhe abié ethet npurities

ssic chro ogr aph lication t rot ei ns

oefars nslarionth St Bocutt ARgan B epPseieabe et present
invéhtidtses, bectallsie @19 fitalrasst pattiRakar bpmidaiidr @uskef ore a

final release of the product. As can be appreciated

the nmedia of the present invention can be tailored to

fit Edampit 1. Ruch Ripefataeptasli@bharos®Bolutseh sudbsasidoatidg

Room t enper ature stabl e agarose sol ution suitable for

coati ng Si x granms of agarose powder (type X1,

obt 3ixr@drrr]1é boagﬁbgemo\ﬁdia‘r(typh)(nm@mmad&em $|QméO\I@fohD‘rE/ef€ added

ter, the mxture was a ti
to {8 iatet SeesT e gt ves Sl ldhealaa Abs e fupf 05°C
untivas |fﬁ|gﬁlr@dr20§5hbfiltlorﬁlwhs #drmet €Enié Irﬂﬂfﬁ@% AeliHg isolntiovewas cooled to
ed to mte r at at iC oint the .
oD ARAEGR e S Ch PGB T 0 G HEaT o8 SF) Byro e flowing
charbatenstice it sl iTesthidtgenl1b, greTms bhiise Qﬂbndelﬁer@raalHSd ahd BHeMixture
xture

e e et T B AR o

hothb§&tdoue dolufiorf. Thid sdlliienegResSodied totroOn .terhpérature; the solution’s

lutio 1 | ed t te
g Jpib e R BT g eh 3 s BrPettae. e sdttnyage arams
of mbtrfaho&rfdeamgramwfefluomd FBLgS fRerddurfactant38MEC ghpars) 3re added

. 0,1 grans_of Fluor.

wle i oo it aseessaniflon. Vs 57l sabionssmained Ygviyat room
terbgerbtoran t he final agarose solution. This final

solution remained liquid at roomtenperature. Exanple

2. Coating using roomtenperature stable agarose 35

A pol yol gkampran-Cuaueguséiadraotn kawengu@ asie agarose of

about 100 m crons and a porosity of about 65% (Type

F02463 from Freudenberg of Lowell, Massachusetts) was

coapgmdiyidfin Nohavaeafasie H0ingtd goie efze b abglt@ 08 microns and a

po R bRt S b e Y Tt Pleafe R ot bl BRGHEGHIERLs was

the fabric was conpletely wetted by the solution. The
wet fabric was then placed tween two sheets of

pol yet hyl ene fil mand squeeZed gently to renove excess
solution fromthe surface of the 5fabric, the fabric
vas then reaned fromthe filmsheets and allowed to
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tenperature to renove the nethanol and unbound water
by evaporation. The dry coated fabric was then

i mrersed in acetone to gel the agarose and to renove
the salt and surfactant thus creating the coating of

cofRanad® 9o S ARE ¥ ERemeR ™ FRELT I b Walfiolig papgegure. The

fabrie s eexpbsedao dtieagarosesol@parad ExarhpPleots et thathine fabviasvas

co bR GBS HE el RS e TiaRih Bl R Rhe BB Bers o

polgzihgiphe filh waksquaered gehtiyro eemovet excessl Satativhgrom thg stirface of the

T f. epi chl orohydr,i.n _and .95 grans of, 2M sodj um
raepls PR aits s i e S EPG Y s R RIGME8 Ut room
tem@drstack tooemOCE thednéthanda mag sihbodidngateelacevaporatias. The dry coated
all owed tao proceed at this t erature for 16 hour
rakf of8E ek i ST FincBlone i B7 BER R R8s Wi e
sunfiactart itmsedeating hhaned ating ©€ g egenlialtyl pues ayarose Mveecoateddstisric was
imreract ffmts apodf Rﬁsre. szgrf?éﬁ%" e 4.r F%nc ieonaltci) za ieoan a%‘se
FESLM WRISE Y IPIJIsE It RRYC AT 1Y s 1Y B BisopsyioEsPf 9
coafeo fgsic Was tiegrolssplt imkatdr.agar ose coat ed fabric of
exanple 3 was imersed in a solution 25containing 6
grans of sodi um bronopropanesul fonate 94 grans of 1M
sodi um hydr oxi Begmpldn8. Censplkixigof agafose sostingol ut i on was
then raised to 50C and the functionalization reaction
was allowed to proceed at this tenperature for 16
houiThe watketwey @pérose agatbd taboin frofhexasngld Bpragyimersed in a mixture

functionalized coated fabrigc.was ri d wth water
contaey et SpERPIsRYTYT i de g ot Bt Aviieade. thee
tenh@dvatuce ofdlis kagttrd wasiaee raisddie 506C mpdlthé croyslioking heaction was

nodj fied 3Qf abric was_ neasu to be 1.78 cnR/.m n=psi
AR o et s CatRTalRTRn S belrd yfer sehe SAFIBL TR
crosslindtad toatet yaboit wAsBinse&ax aitp hatds.sefReral tehes toi rachong exdesSReactants
anfﬁngti onal i zed agarose coated fabric 35A 13 nm di sk of

ij 8P functionalized agarose coated fabric from

exanple 4 was imersed in 6nml of phosphate buffer at

pH 7. condycti vity of. .2 and.cont ai ni ng. |l ysozynme in a

ConcBiHE forstotiPeion e Rl toslRaFHTEulobreby oP
grauperai n in contact with the protein solution for 16

hours at room tenperature under agitation. After 16

hours, the concentration of |ysozynme in the protein

sol uThecrovsiiskertagarosxicaatel fabeac aiwxaniple8 was dhmersebdoniadolution

cobighi SRS 57 80P S HIE: 84 Ao b ryeronce
theotempkmtdralof this swhistiomeeesLihe raisedte 5500rgnd yredyctmhatization 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
fabric was measured to be 1.78 cm?/min-psi in a sodium in a sodium acetate buffer at pH

4.5 and conductivity of 8mS.
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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5fabric. The water flow rate through the nedia was

determ ned by neasuring the flow rate through a

circular sanple of the nodified fabric having a

di aneter of 13nm and using a colum of water 15cmin
e had rat e of

proféih SabET 1R BB =oon S Bt et e kB s ol e

coisagingbtiat & Iymdyraeﬁd e prateie sofutibl wiks infeaSueeicaowldise amdant of

le 6 .Cellul
prd GBI 10 1R e FAR afebietRir RS o 5 sk RE v Ry s
fabZichEhd pmrgtedn Ipindiag sam&:utpbf ﬂtbdalbricm@sd qmiteﬁamemoamaang lysozyme/ml
t agar ose .
raefiR TP b e SR o Bl P S el n89 8 BREsina g g rate
threxghos eiccular sampial mfttme:)modmed &dbnic hgvilg graiarseteedf 18nos endading a
97 f d
colffindt Bifer o B Th¥ RSB Ik Rhetetinsda i 14
seouids @dddnthédeecapadltions. Oime u'Fheamaisutﬁsifmte cadha fow nata quGde 6
bet wee sheet s @ pol yet hyl ene fil mand squeezed

Seﬁo&qfluyg?rt ?8?&9\/80%‘92 ¥¥s solution fromthe surface of

the fabric, the fabric was then renoved fromthe film
heet d t [ d t f 10
e e et R Bl L0n
fabric was kept in water. The coated fabric was
I k d f [ | Lzed fol |l ow. .
oh B PG POt api e 8 27 85na AR 5! afwog mirons
an«t ammmsﬁty obébduh 850rkd coatkd aith agarveesacoesting ©dha tadlowihgng
bi ndi
eracBr T BPAe Has eBinsed 4 Bisp1-Bon el anlor S Gelie fena o7
gramys ofl N NadbmemyIaZStaExmtlara’rdeattt litiiomaabiédridagsueh that the fabric was
corﬁﬁ@%ﬁ% t?%dgtpp t%glsglél? é%gvge %@r\]/\/,ﬁfs E%@élaé%daﬁgﬁvgg% ?wo2 sheets of
polyethgiene ﬂlnoéncakmletez%@’emas‘xo oad\ecexeke s hsalationrfeom the surface of the
f A
rac P SR 08 s oPB R S iR pdn®Hammestns i
waldv¥or, 10Imigutes Ity &mlmythe neatgigy Tld caliulplsg codigt fatdrivavas K&t ip water.
T BB T Bt ot St Mnithntec fororling i lRoecres o
Exémaples G anast. é’hpd)ﬁeziyme)bmbmga:iapa@tycdnéﬂ‘terraodlﬁexaﬂabngwas measured
o B P be AP S S Ry PRl e e
fabrisovas meedssireal to (el 1\20tny'né fabriti | m and squeezed gent I y to
renmove excess solution fromthe surface of the fabric,

the fabric was then renoved fromthe film sheets and
allowed to dry at roomtenperature. The dry, coated

fabric was theanQaﬁﬁ&gg E%extr?Héﬂ én)gtoahtsu%g%for 4 hours

to effect cross r an 8 coat ed
fabric was then rinsed in water several tines to

Y unrea d i.ncl udi n

PR o He Pt BT BlpPe B reli NG tyEe® v ago mcrons

and bgoorsity of ahrdw65%e/xasrmtemmredex‘trab raiccordimg td refolRving
ctipalized cordln roc

orepdlit R Re R RR e Rrored Sl g R Sadan Tr BB, 19
polgethglede gtycodlaidyrddyb etmeedmrgepcwadﬂﬂamdleesoﬂunoﬁ' (0% yswatyr)m 591N
so%gmg‘gg%ﬁ)ﬁp% @? wa&ereTh cgnev‘?/oée%bfgbrlc V\gg ex oasgg o(:“ﬁj1et 0
above dextran coating solutlon 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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Exanpl e 8 Pol yal | yl am ne coated substrate. 10 A

reacti on nmedi um having a pH of 9 was prepared using
the following fornulation: 11.6% pol yallylam ne 11. 6%
sodi um chl ori de 23. 2% pol yet hyl enei m ne

raE B Y SRR s s rEES Crop Bl et frei it o tog dextran
Thé\ cOatdd frakuic twashthghrimazldec wiater sﬁmrglhtmmbyemb\yé ameur(réiited
t hano

t owit I d di |
el REE R R P BBt Thp SBREH F vEsURPt shumteruToe.
crobbitnkes dextearbecate fabsc whathed SMfuactnaliyet dcoetiey foi thepleegdure of
e e LA 5P BB P RN 5588 ARl e Frocsaure
of BxamhyplaBeThelysouytrieabiedihd eapacity sf thalcoaigd faaictiwasmeddueed to be 28
nmbrane was then renoved fromthe bag and al | owed

we
mg{rgffagﬁc.at roomtenperature. The dry nmenbrane was then
placed in an oven at 100C for four hours to conplete

the crosslinki react on, The nenpran s then
t hor oughly was %g#o\fﬂlg?r’mrﬁectoﬁge oﬁu%gt'\fi\%e.
hydrochloric acid (1.0 N) and allowed to dry at room
Séte eratHre.hThe ms.H‘bB@ne was focgnd tﬁ} I,tl witg) lation:
P YOS ETEN Y PR RG Y & ST R AT eiﬁ PYNPRTIRE O
-3,.6%modnmideminedye. Exanpl e 9. Mononeric coating 30A
ion was fornulated as follows: 12.5g

r .sol
%r@@iﬁ?'&%ﬁ%ﬁjﬁe sul fonic acid, 1.875g methyl ene
[ 35206 pplyathy deneirGing repich@oyafimdlifiég ($0Wi sotation in water)

d ylsul fate. .25 .vet hyl ene gl ycol (MW 8, 000)

aﬁﬂg"%éaam*yrdfdxi‘ﬁ%@-oggsgﬁ%’ﬁ was then diluted by 125nL

34 .g6atatere Wi th 0.5% I rgacure 2959 photoinifiator to

f a coating solution., Thi ol [ was applied to, .

R LGBl o vathy sy dtERT mARrdtREwbS Breht vitn
metiteamolharwkedireésByvasntactag With ¢heyaddve|selition fdn abbet cromiutesg The wet

sql ution. The, non-woye t.hen ai ried for 1-15
meftrite 88 pEP& BRI et im ok R the Bl §t5 pffoed rtah oven set
at 8550 fap ¥ ernutes whitelveingl carefut potgh dey &l thenmemidtanerto dfitatd ére

at,. a. fregyency._ of about 200 tq, 450nm a an, exposur.e
crBbirfing ESEAC re e RS Ruds e B FroBfkng BRG BHE Gowed to
drynatmoore terspdrature Mhe dty meeatbranEhgasthep placed s arhevernve 06T for

r 24 hours.

in a series (3) of t.er bhat.hs he
fou o5y reBpist g 2osS e 3 ein £FE pE e gt ¥fidorovany
wanestbwite dateo, rhethédatghdhiyadochloric acid (1.0 N) and allowed to dry at room
temperature. The membrane was found to wet with water completely 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, 1.875g methylene bisacrylamide, 6.8mL 50% NaOH, 3.8g sodium dodecylsulfate,
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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5Exanpl e 10. Mnoneric coating A nononer sol ution of
Exanple 9 was fornul ated except that it was diluted
with 208nlL of acetone containing 0.375% rgacure 2959
photoinitiator to formthe coating solution. This

a

I i lied. di ml 9,
abffl o SRR ERua5 EhE Mifholps SERIRL G Pirad s he sample wes
themeeesh eddth 4 eeris (GBofgd/alt&r t_ﬁailh)sr fot 24 Emanslpﬂ'lez[yiozwﬁl?jnnfrg tceé%acity of
A [ 0 anpl e 9 was
thegg%%g&@ %Ca\["rg?%geﬁé%r% itcfu%? g%“ﬂ{rqlﬁgbf%gwnt of acetone

containing 0.25% | rgacure 2959 photoinitiator to form

the coating sol ution. Th'ﬁé\ﬁol ut i on s applied

according to Exa ampe ?V%eﬂ?r?@a Shdi ng capacity

of the coated fabric was neasured to be 70ng/ nil

fabric. Exa 12. -Mon ric.coatin A oner,. ,

o DTneTS Bl PLERIRE O A 25 sxessd iV RS quted with
208tat et ytatond adntaiming 0LBF66h lrgacutee235@atHotuinisatbutoiform thEhtosting

spl ution s _applie ccordin Q e 9. The, . .
solffrb 7 foltRn RS e RRe R e i B Rp e P lsord M pincing
capazitg of the coatel dadricOmay medsaibed ©. bd 8rhgchl &abricon exchange

capacity of 285 [eq/nL. Exanple 13. Mnoneric coating

on nyl on substrate A nononer solution was fornul ated

as follows: 12.5g Bamgeam ddproopaiceoating oni ¢ aci d,

1.875g net hyl ene bi sacryl am de, 6.8nL 50% NaOH, 25g of

pol yet hyl ene gl ycol 30(MN 8,000) and 80g water. This

sol Atrharonveasotutien oflExanmd Slwasabmilatedl eacet trae itwiaskdiluted with

. 25% | 295 ini form. [ .
3798 8 pestRe i g BB e Aol e PBe R e sosiing
solstisre &his(delUtibh pais epPisdoaccofihgtiodExampiees. Hjhed ysday ink dindinte

- letely fi d wit coat i

ety TR o2 oy Brdvute B b BB Tor . 15

mnutes to renove the npjority of the acetone. The

non-woven i s then gun ﬁhﬁé);@cp a W/ ?65'.nni tiation

chanber at a freqd%ﬁgipeo abg A" L6FP U50nm and an

exposure time of about 2 seconds and pol ymerization of

(o ORBBRRES R ol sl RET Wht R Bt SRR ol o el purate wes
usél'dwi_a thesoﬂthgmgluﬁmeTmidmﬂmmn wassCegpiied 'ac.c_mrdjo@td xample 9. The
v RE5 Ry Sonic o BB A BB TLREh B Rl
had eatiedexchbmngeccapasitynef8sieqginio be 67ng/ m fabri c.

Example 13. Monomeric coating on nylon substrate

A monomer solution was formulated as follows: 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
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Conparative Exanple 1 Agarose coating according to WO
00/ 44928 on substrate 5 An 8M urea solution in
wat er was prepared by dissolving 24.4 g urea in 50 m
water. A 2. 596(m/v) sol uti on of agarose was prepared

by di ssol vi 3,08 type ai ned from
acegrafie Rt Ees dorp RS SRt anes Ay argel Tostopy. The
lysBRyny@biglling caeaitpey e doakd fabif wa @B Bed td15/6 ey /| PTie.

size of about 100 10m crons and a porosity of about

65% was nodified wth agarose according to the

f Qbpudalige BXx&HSI6UrRyarddtecda@iig becordifg &X\DTBET144328 ditsubstrate
above agarose solution in 8Murea for five mnutes

such that the fabric was conpletely wetted by the

sol uhisMuredzeluneth irff waer Wayvpféptaife@lrbyrcemwb 2443@1dré1§9|n 50 ml
ni zed

qut|onad|mred|ate ac
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e advant
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thec@pes bft the f&rlemtulﬁtérmallwﬂa@@mnﬂwe@batd@é convective
rate a nove

fl
5 4B AR AE T GBS {NAFUSh Fuacisg ot Hemupsam, gvention
includie d‘f&ﬁ/bﬁ.ﬂjnqﬁsﬂ@ ﬁwearfbr SspapdtionB &he Ry LEBIrgRdipacityie Greater

n chanj cal nd chromat ographic .. .
tnadie o Ak GRRRCIG AR Fases B T TP P A IRy EpInding
buf the dméioaaldﬁggt@dadén’éqgited far mu@éqrmigleatutwtd fhaval ggsufficiently short so

[ €S0 t n ea ertor ce S| r to = m . .
it pES Bot it s QPR e b Big et @ns'mg?%%ce%es
esé‘éi}ituhlannaeplwneemromithe/@rﬁéalve flbwagteﬁe ;ﬂmbael(n%lﬁn'ﬂNh herdhe A
esol ution ar at e neal or .the t1o
aasp o heReti SateRroae ot deatmos e Brcriafical Hoperigs of the
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b e TR Mo B ne B S e BN i T s Al for a
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of hgrro%rous sugstrﬁcra oacr?cgjvue medla%at cJVB es not relour}l\r/ee Béék?n% c% the megla before
use. (As is typically required with bead materials) The composite porous
materials/adsorbent hydrogel material can be fabricated into 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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1. A porous coated nedia for adsorption or
chr omat ogr aphy based separations capabl e of adsorbing
bi onol ecul es, synthetic nol ecul es or other selected
nol ecul es conprising a base substrate fornmed of
ul trahi gh nol ecul ar wei ght pol yet hyl ene, the base
substrate being a porous, self-supporting structure,
clafgdsone or nore porous crosslinked 10pol yallyl an ne
coatings forned on at least a portion of all surfaces
of the porous substrate, the one or nore porous
The®RlehhgScBdgNg a void volume fraction of the
substrate of at least 1% 2. The nedia of claiml
wherein the porous substrate is in a formsel ected
fr i
" ool 1, AR RIS B oo HeRioph b ieraRilions
capahle ohatsoting bigmolegulear ynthetiElashles b sthen eelasteg malgcules
CO@B V\;}iﬁ#‘ Efb§§§§ul9§‘trai$f°orrﬁé@§1t lﬂlﬁ‘él'ﬁgh %gfec[m?wgﬁﬂ’c @ol?éthglé@é The base
ein the porous substrate Is a nmenbrane
subgititerbeing @l IO@T%IS;LS%%#F@PH'”QW@U%F% @89 801® 8F MfePgays grosslinked
po&eg\ﬁarﬁm%ec ftlnég f?)% o LERAS: p&HiGPH 4l Lasss ofz‘iﬁ@pa}l&ﬁs
aim1l erein the porous coating ha
subsirai® e NPT MPESTRCZOYH @qayngs h@nrm)a MPid velvge raptlorrﬁ%the substrate
of 3Bdh& 1@f claim 1 wherein the porous coating further
conprises one or nore functional groups selected from
the group consisting of ion exchange, bioaffinity,
2. 30hyd mi@&'cﬁauﬁw wﬁé?¥|ﬂ'tﬁé‘bor‘6t]§ QBN .@mhx,forméméd frém the
i nteraction tion, -pi interactions, hydrogen
Irprsinaigtingef aﬁmebmﬂhelr éﬂ@? mom@lithA por ous coat ed
menbrane for adsorption based separations having good
convective and diffusional flow characteristics and
3. hi dhe mpdineiclaimgaehargindoerphe 81 MEreapPrawLFQatings gi¢ formed on
suBRLARH) 31 el PBLe POl e ldieRe porous, sel f- supporti ng
nbrane having a pore size 0.1 mcron to 10 m crons,
and one or nore porous crosslinked polyallylam ne
4. Co%é g{éﬁuac&fr&a?rh”l' merbmh@;ssﬂm Gﬁbé‘t#ﬁ@*s'aorﬂ@fhb%eu ps
fornme surfaces of nbrane, the one or
nore coatings occupyi ng from 1%to 50% of the void
5. Vo"I'HErﬁweQifa 6frb?alrﬂolr\ﬁ§er@|fn th&BorFRERLBRte héd a PoRAYIARUS from 20
coat nenbrane for adsorption based separations
MigrQ0$ Fﬁgz%@@f%@nvect ive and diffusional flow
characteristics and high dynam c capacity conpri sing

an
6. The media of claim 1 wherein the porous coating has a thickness of from 2 microns

to 50 microns.

7.  The media of claim 1 wherein the porous coating further comprises 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.

8. A porous coated membrane for adsorption based separations having good
convective and diffusional flow characteristics and high dynamic capacity comprising an
ultrahigh molecular weight polyethylene porous, self-supporting membrane having a pore
size 0.1 micron to 10 microns, and one or more porous crosslinked polyallylamine

coatings containing ion exchange functional groups formed on all surfaces of the
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ul trahi gh nol ecul ar wei ght pol yet hyl ene m croporous,
sel f -supporting nmenbrane and one or nore porous
crosslinked pol yal Iyl am ne coatings containing ion
exchange functional groups fornmed on all surfaces of

e 0BG 3 e PR 08 R 3 S e e o
thd pores bOHetroerh®2mef the void 10vol une of the pores of

the nenbrane. 10. A porous coated nenbrane for
adsor pti on based separations wherein the dynamc
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essentl a I.N e n ecnve | Ve ow. rate of

cofvris P, YU Ae A HO N B iR STl Sl G P afng an

ultdhigi meidc@br Wélghtaddil)@.ﬂwwﬁﬁeeﬁlu}@brdﬁel gitsuppbitiag MEnstiane and one

t he base nmenbr bei a _porous, self-supportin .
or S, Bo e ARG POy e AT GPAITs cPEeLiTaRB K ange functiona
gr@iﬁsyfaﬂnﬁad @aInsurfaeky ofthée mdh?fﬁﬁm@gh?e by ofedorepoddus coatings having
u S 0 ane e one or or .
2 BRI EUTGTRE T BRI B suenpima FEm IR Eot fihgoid
voluh: ¢fareporek of the m@nbraase. 2011. The porous coat ed
menbrane of claim 10 wherein the porous coating
further conprises one or nore functional groups

1osehqxur@£k doaten rhB@baineer a306itish bageddepamiorx ahargrethe dynamic

ff ... hyd hohi ¢i t | ent t
AR BPREE Fofed s coprgly PARuP Bl
cohyattiog fidw e df the p@r@sh;odtsmphedwbmhbycon?pﬁih&g aﬂbmrrﬁembrane

oSS TR S35 ST PHLSBL She BEFRAR B porvs

seppeliygiring ﬁﬂ&tm‘ﬁ a‘ad aﬁe ohmvregoraus crbsshnke@ payalrs/wrnﬁﬁ@ ﬁolymerlc
bot h surfaces

nd second surface
coffias et all ieara Sthe etidn do Hos S Rireaey oy coatings
ocupyirgasn flas Bn%gofarﬁe vaid eslomle of tHef pees oftae ehemurhieine
havi ng a porous crosslinked polyallylam ne coating
substantially covering the internal surface and faci al
11303 ¢ bawes codidd mdnebrans oldaicntd @derﬁ‘elrfbé @D&u@fco@ﬂlr@j fortAet

ol s AT R Ot o b setetr o HeE O By ting of on
excieamgie Sbibafgniy, hympmd‘l@n@ﬁl,aldm olrbfriatdgiraphy, thiophilic interaction,

phohi Ci t | ent  ch t . .th hi |

eniifr Rest bierachies Bvaiosh oSmnG g HPetsthns hydr ogen
bond| ng and hydr oph| licity. 14. A por ous coat ed
t It hi
2o B ARy RE B 40 YT hG OOk acsr Fmtions
comppgsg azgedahml rgat;wi_arrﬁmlglet pm@:hylr@me()ﬂgrabmugﬂwame? affirst facial
r ane. . e . chronmat ogr aphi ¢ nedi a of ¢

SUF ST BPHCT oS A%k SN o ey PRBS PisHBrTretPy s hfkness
betved thel factdl elmﬁéceglfmmmg Srelnmtmckuffamnsbidengnbnape having a porous

an_e
r S e RinshL ey e ed Eﬁwa' o5 By inteebgface nd facia
suifadedr acti on, chel ati on, pi interactions, hydrogen
bondi ng and hydrophili ci ty 1016. A porous coated
conposite nedia having a fractional porosity fromO0.35
13t 0 TBe pbroas doatapartdrﬁbralhe atidairbi hghdieontbé @ouiues:patmg further

nt hetic no r_othe
o R 1oty TR B T8 1o 1 et S O G ting of fon
exgradnget bighféniey, mpdrbplastecityavovatenacipomatography, thiophilic interaction,
chelation, pi-pi interactions, hydrogen bonding and hydrophilicity.
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size 10 mcrons to 300 mcrons and a porous

crosslinked pol yallyl am ne coating on a surface of

sai d nmenbrane having a thickness from1 mcron to 100

m crons. 15 17. The nedia of claim 16 wherein the

porous coating further conprises one or nore
14f uAmrmoagadcnm@n@tegr@@h@@wd@mmml@r@a?f oE® Hiakighrgolecular
weight | ﬁge gﬁéh@ ‘f:nbr?rlléjgridc bicYis CF&QIT&QQQBNSM%’MS%Mé‘llir%'ﬁn a

C r tography oph| c I nteraction, "chel ation,
surfacqo¢f5iahtreembtan@ns hydr ogen bondi ng and

hydrophilicity. 20 18. The nmedia of claim 16, wherein

the porous coating has a pore size 1 nanoneter to 200
15n aﬁbﬁehr@mtographlc media OTﬁl@lrwéﬂMéleCﬁm Heanaieusesoaling fusiher

co@@ﬁs&o&%ut% rfy rﬂ:ﬂohaci ﬁ%@le@%dﬁ%fh@%l Lgdkédﬁs%lt ihg bh®n

surfaces as at ness
exnhangenbloafﬂ@ty hwmmICItyzmvafHﬁécfifémia@%ﬁph&l thiophiig interaction,
j ne coat ed
ch&n@ﬁ%rfgﬂg |Ft§ra§:gfzect égrr g?@bmbﬁlﬁgfar%h%@%%ﬂnlkﬁg‘“ ng of a
gridded filter, curricular shaped filter, disc shaped
ef | 'Atp%rr usmog?éa%nido'sk@hed%%msgfa i’réc‘%nﬁ'ﬂ)@rd‘sﬁmm BORS0.55 and
. A conposite Separation nedia
cag@h‘@ pf @ds,@gbmg biomoleggleg] ang}ﬁtlg MalRsIUES 1A gthqy\éelgpﬁgd molecules
CO%%hMﬁ# Qwo?&@, JFE'raFH' HB%U&IaW@EH%Eﬁy&Iﬁﬂér{é@n@mB@ng halif§ a pore
to crons por ous
SIZ@H@sflerOm\I%é@ 3%%0'11%/4!@@ n@roeléathﬁl@k@ﬁ patyalyéamaipe goating on a
suR9&d 6f(§!3ioq{'1<iﬁb anéLll{at/iﬂ[?%stth(né’éthb‘?n ﬁ'%{f@rﬁﬁ'ﬂ?iod‘ﬁ\&&% a
pore size nanoneter to 200 nanoneters, and
thickness 2 microns to 20 mcrons, wherein the por ous
7Cr ?ﬁﬁlrﬂe'aﬁeé* ?Pa(?i‘lrM%lv{/H’ér Rt p&read E&ing $GiHr %§mﬂ>r91@és%nré%more
Vol oumeo the pores of "the ultrahi gh
furmbp@ai @redpswelegied frpon {hetdigurernsisting af ine eielange. bioaffinipy
hya_lla)gh agﬁéé\;a‘i’erﬁ% hﬁa(t%é?gpﬁlpm o:’ph‘ﬂfc it Aicid e EheldhisH, $4-Bi Fher

S cross 5pol yal'l yl'am ne coating fur
lnt@r@ﬁmn%bﬂdrp@ﬁn l@@(@m@@ Wydreahileital groups. 23. The
conposi tion separation nedia of claim21, wherein the
porous rosslinked polyallylam ne coated nenbrane is
185 elTBe Mmadia ofSRIMHS, wheigh e mpeoraisicegling hag Jpergdes 1 nanometer to
i rricular shaped filter, disc shaped filter,
200 nglg?r@gtefs“l ter, depth filter and conbi nations
10t hereof 24. The conposite separation nmedia of claim

921Th§’g%fd?d nﬁr did 1%0ﬁ/ﬂé%w?tfh@%%lrddé%gnwﬂs)féwe\a'cﬁlmub%tantuau all the

coat rane is i1 ncorporated into a device selecte
suffaeas af e GEBRPNCoARY Bas adhidmess pIndeen o RGMiEens.
| aboratory device, syri nge mcrotiter plate, netal

hol der, 15filter cartrid and cartridge
20. The media of claim 16, wherein t e porous crosslinked polyallylamine coated

membrane is selected from the group consisting of a gridded filter, curricular shaped filter,

disc shaped filter, pleated filter, depth filter and combinations thereof.

21. A composite separation media comprising:

an ultrahigh molecular weight polyethylene microporous membrane having a pore
size 0.1 micron to 10 microns, and

a porous crosslinked polyallylamine coating on at least a portion of all surfaces of
the membrane, having a pore size 1 nanometer to 200 nanometers, and a thickness 2
microns to 20 microns,

wherein the porous crosslinked polyallylamine coating occupies 1% to 50% of the
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void volume of the pores of the ultrahigh molecular weight polyethylene porous

membrane,

22. The composite separation media of claim 21, wherein the porous crosslinked
polyallylamine coating further comprises ion exchange functional groups.

23. The composition separation media of claim 21, wherein the porous crosslinked
polyallylamine coated membrane is selected from the group consisting of a gridded filter,
curricular shaped filter, disc shaped filter, pleated filter, depth filter and combinations

thereof.

24. The composite separation media of claim 21, wherein the porous crosslinked
polyallylamine coated membrane is incorporated into a device selected from the group
consisting of a plastic holder, laboratory device, syringe, microtiter plate, metal holder,

filter cartridge, and cartridge.
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