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WD 2005/ 077528 PCT/ US2005/ 003281 form a solution. The
pol ynmer remains soluble in water as long as the

W emwperEetire i s above the polynmer's gel  poi ntPCIBI905/003281
is about 43C. At and bel ow the gel point, the poI ynmer

o 80850 08555 0 TR Y B OB Ry o

pointAghiphs abpw KB ﬁ A&sndtblalew Hgaeipsiet, thappymmprkass sdptiateg @hd becomes a

hydroggl éﬁ%&takf{?gﬁ wéété@ﬁsch' éé’tg@goiuw %aég}sfge%o eoge nq %Hﬁfongly, as?he agarose

approbehedits gabmﬂt |thyg vidcowity pf(bl’leyeelatton Irecomelehigaalel, hightrGd thasyd@édR! begins to
used in chromatography nedia, the heated solution is
'kept above its gel point and it is stirred into an

i NTraditohdily,dor pbl@@t:&hdnd‘el beadd, suseshareasedin Blﬁbrﬁétogfﬁéérhy media, the heated
mat erj al

form beads
soutf 8 GE st gt nslofer KRS s BTGP Ao B A, S RoRnerl o
veget@bl@bnl?ti fermbe4d3ETHR Qshadd thaleRfl Wé8dsQA agaldss inRARiscible fluid) is then
are diffusionally porous_and can then be

el ves

coolef) SR Se AT siaeseretThe el Baehiss Sh OB Poig¥sRgMgan hen be used as
madeHbrefze BxeRkiyn cﬁr@@t’og%% PldfetRg)! rthdf‘?%%@r%ﬁ?ﬁoééé’sed b¥ crosslinking, the addition

crosslinkin the addition vari ous ca
of Var@Hé'fﬁp@ferqhé@sfﬁwcla@ affinifyichenpisiries eeligardsr noelgvemr ndgatyantiasge,
RS 0 SORHSr PABIOE\ e
capahilffessnhance their capture capabilities. The beads are

t

RS iy T AR L e
fluid oonteiaing he mabnm@ heagntwedisipassedpEmdeatls afteentreaits teremovchieiound

conta}l}ﬁ?\%ﬁ}g %\é‘] él%n tlfe%ge{tgrfa&l H@@@ g 918%8‘? ni‘me ??@ts %%(gcage C%H en the
c (ﬂeweafaltpexﬂlemSen& Wi thlggypf)d)fgmglg gﬂgxg $iickwg bitthe Hebds ity @ €olin is a difficult

and i et e SR BR s el Semaerieaied repeaijotpmeing

bypadsland bléchayes @lttimtme ¢otunidl RN of caraers RCbAEPcoASIddrél RYiRkifan art as itis a
' channeling, bypass and bl ockages within the col um.

SCeN@acking of columms is often considered as nuch an art

asthé isel of badds lts fidB RS 61.the HRiatiSo@bs HERERNS bdthise of tH@pressure that

depth of the nedia In process applications because of
must ?werﬁ?r@% PSS PIRERUITe TRAY SRMASRSS P &PATS REIEUIR @XNERSSDERSEIR Tetaining

s - e e

capacﬁﬁgfégﬁﬂ%nﬁ ?gf})elg %a??@?(gtro 96rwfré’sg H*)Feffha‘ﬁ)F@@ ?tt?égg %@ﬁﬁﬁ? {:H & ipdicated by
a Steep@cwéma PESsUIRSiyan atsrhsmharheg Aigutieieny higiCtomatess dHighvprassure drop is due to
comp? Eé?d Z‘ﬁq@ geagé/a d%uﬁs%@?eﬁ réd?lﬁtfoﬁ W'Id VB]IUI% ?%%Hx%ﬁzoq%%%r & Eo‘?u?fn outlet.

Ry
The cwmtdque @asdfg@e Dfdh@ﬂawmg) hquldéhsrwgb the<béd d;dumsknetapisssamdDrag force mcreases

e e R T e

gel beaih&ysferm sigwer ratgin drderto amsgﬁ tt‘ﬁ_ﬁﬂe ;hrw?tleamwnhm AEUeptsisd pands.
Dr ncr | [ ow r.ate .
DBt R s PG AR R bl mp i b caphiro i iyasyto the poresof e
meduah@b@dmbtureﬂ)’tﬁe @Efd%rmd l@%d@ of the dystem areﬁdﬁfuflona?ﬁllmltb@ JRerS e I\A@)fﬂiﬁuswnal
ure, tha e pres
imie i, e uTriing e et o ERHRL ToeI™ Y yBAGveiRerof e solected

molec@l@ foaheSsufiayd of 116 bsalaRes @féodﬁﬁﬂte‘?ﬁdﬂhﬁustoﬁal k@;s@a&twmrcﬁi% de&dined by the
diffuse into the pores of the medi a to be

size, NUEper@neignath w@esﬂs@é #rregddn tb%ﬂmé FHFS?C%fAdﬂ'H@a!‘W@F Befneabity of the media
f
srod 1 it O ke B s el g
material may formand inhibit novenent of the selected
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is related to bead size (which can vary w dely) as

well as the nedia stability. Larger beads and beads
Wowaok/0773280 2005/ 077528 PCT/ US2005/ 003281 | ar PET/USINH603281
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cell size of the nonoliths of the prior art. The
reason for these difficulties is that in sone cases,
air cannot be readily forced
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t hrough certain porous materials w thout disrupting or

ot herwi se damagi ng the porous structure, as is the
w@ame/ovisedh certain fabrics or porous nmenbranesPCT/US2005/003281

Therefore relatively large pored, rigid nonolithic

E &/W@ng}é&g%g /s%c@g%é afgfﬁ%ﬁﬁg?cﬁ kggwagtgrgéc{%grg %tslelﬁ ggarose solution through

the uaqihlgfabVelgdﬁM)‘Qﬁchapmeasmlemﬂeaatﬁ\garesm thislireversligiis @igibed into a porous

h hi
supp3Pk s ARl st W T Riu e o iRl erces
betwéentitielagarosersolotion apbtheadsted watgrp Thd gl l@ye‘r fevengs nﬂg?éﬂoh BH@éJa“garose but

f | | ded
o YA P L B b b Mo
This ;aﬁuési doatinaedl@mdl theesy@rose sﬁbﬁ)n&ﬁhs ihta gél withiewe lhte%tnE@s%F A %}1&& of the

p agarose but 5 allows further mgration of
poro%y@ @&nd urea nol ecul es out of the agarose sol ution

| NOm rhd? prabievd dithiBik Biior art mbth&d IthQIQP%S;ﬁodéé}&Hy'WﬂHﬁfﬁ is ‘f‘r%é Lauses the
arose solution turns into Wi thin
pores; qfiiié P'gtisif%%@ b%ﬁubﬁfﬁ@'akb'&bé%edoﬂevqrﬁbhmlm .cwgct@mmtbraugé the@argus
supporB AR tloﬁélig Me%%ﬁane&ﬂérée R ggﬁ’ rllmfﬁﬁé th lﬁeﬁﬁl thk ?neH Q?otwotrlﬂgpldly

process which it is madé causes
s Ukt fséi'ﬁ%f ed i alperoun Agsarpiive prahiomatogr @mf\ll(?énﬁdlaéleww@bq/convectwe and

diffustohdThd. Wrekgrgé’lﬁa‘f'lg W&t i (!Iegwﬁtlsf}{gg#?ﬁgﬁmscf?ﬁi(/é)b‘rsbhm&vgto%raphlc media

ional  resistanc
formeg |086hp0r¢us ﬁﬂbsﬁrartﬁjwannh@a anwsmoqhn@mattatmsrmao@ convevtive How through the porous

I ive or

subste oo it P s T o DBl i

di f fusi onal fI ow. More particularly, what is desired

is has a porous ad [ gr aphi c nedi a

formed of pa por ous%@%ﬁwﬁgﬁéﬁpor ous coating

that allows for good convective flow through the

e QIE e PRBEHD PR prpiRecha Y SBBHOLRRA g and methods of
makmg #eac iMoye. paﬁn&xlaﬁwl\lﬂv&ﬁié(s ©ordidiadsdpi E@Bﬂc%itb@aﬂ?ﬁc@%ﬁ%avmg one or more

rel ates t orous adsor ptive

porous S RSP PRITGS ARchich g GPecHDIREIYS £10 dfikonebontsbsrpctristos anc

hlghd%la"rﬁcdéaéctt cularly, |t rel ates to porous adsorptive or
chronmat ogr aphi ¢ nmedi a having one or nore porous

pd! gfﬁ%ﬂq defS%@eefae rditations assodiaiedl Wi bead, mmar@@adjmonohthxc media, a new
compé‘sﬁé‘hﬁ@cﬁé WakSnvemeh, th“wb\%l éBth&sné B4 Ealﬂf?rfc%%eetf a‘?ﬁlé lﬁﬁdlrﬁr&gpamty

nam c cap acl t I'n order to OV
lndewﬂdﬁﬁtp%t Reclye §@tmr9ne§§s wihistioyeb aeldia ise mmbshnata material (e.g. a

membﬁﬁ?@‘ﬂoh ngeﬁ rﬁﬂ%gﬂtﬁ"flbe?aW&th&%HBQ&SMt&aggé%'aﬁd Wﬁf?anée'?ﬁ{eea'ﬂfe porous

nove can incr
hydrogsl laykir n@sufﬂa@"&thlckryess to indrepserbihding caphcity Hat rtocsnﬂmdms toadd $ignificant

Ly A L -
materiaireti4racteristich end application tangetedr Tied pb)es obthé euististet dfterccoating preferably are

pereif Sae o 8% Aits ML PG St Biuh 1 o e g tver st
permeable tKargesentites wbdl as prgtging, DNAKagradntsdind BtHé?rls@lQ(Qéd rﬁcﬁéi:hléé anc e.

T h f th d
35@9055[93%@?k&%ﬁ%ﬁﬁElrcﬁwv%'saspr%@?r&fswgua%e il e s Teialy, 2
bead rAgtb’ s&ﬁ&hérﬂ‘c@ﬂstr&f@thtls”dogﬁé@tg theEBé%rHﬁ@M%%nél%mh@@se& U Bia?f{p% a9arose

after coating preferably are perneable So as to
beadsagg qog\mawserbe%%n Phwaﬁiomblﬁ ARpligaKoNs a Agarash beadg Fustihe mp@ﬁea such as
by cro§§ﬂﬁk|ﬂ§)’tg hee&de tﬂeﬁ)’rﬁﬁhaﬂ?da“ﬁntéﬁﬁty mQJ‘?cTePB %gér&e Bﬁeéséﬁda% fiow rates. This
entities such as proteins, nts an
sel ected nol ecul es. The novel conposite nedia al so
ci rcunvents a problem associated with bead nedi a.
Typically, a -4-




10

15

20

25

30

30 bead nedi a's nechanical strength is coupled to the
adsorbing material being used. For exanple, agarose
wheads7@ee common adsor bents i n chromat ogr aphi BCT/US2005/003281
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ormng relatively unitorm'and continuous coat |
throughgvhigh the isjobitetphasie ﬂo\lvaaanp certssistthei stalienatyi phaset tat s he mdaha arhis is referred

edi h g :
t0as T sl P2 ST oo RBR b e b RSP il o BERE, FlspfioRr o e
pores nethangpatingpioto twtush h&SBbsplvedsspbdiesiithp owbike phps? Persibate; @ahdirase tinidvelocity
hayi.n ne Qr. nor or ou PS2) coatings on at |east a
Cha“%@?ﬁf 'Ptgrﬁgtf?f] W&] tpe %oaﬁqgg%%rg aiqogb{a e) substr atg e, the one or
rrrureampt:ﬂom@s pr@muwhﬂw teeprévide @tmediaddr ciparhaiyrdpiic of adt;dm»on

cture of at | east 0 rfe bly from
sepa TS SRR BB RS B EcE) F HIGURIES Beget-sipporing
structmléﬁd HalifdéreYr B&TE QMSUSS(DSZ%MEMS ah hiowsf gortlo 6 aﬂt@lﬁ@éd@tof B&substrate,
mol ecul es such bi onol ecul es within its bul

the Sul?ﬁ@terp@m@ saiected from @e@foup prasigling gt fiberp.avoven faltiiss, nesewquely f@lglcs felts,
mats, RBAGs aﬁcﬂfo%g Membthes, dhi €ne'HP Bb e%oxféhb%‘bﬁ/mfe ld¥6§tln§é’@1 all surfaces of the

contacts the stationary phase,

substrlgi the one oF @pre Coaips PECUPYINGFINT DRI Lpsabs»;té@%mre\teratmﬁ@mabmﬁé to about
porous nature of the coating, Porous System 2, (PS2)
refers to the pores in the coating, into which the
di ssol ved species of the nobile phase perneate, and
have their velocity changed by interaction with the
coating or are adsorbed. It_4s an object of the
present invention to provide a nedia for
chr omat ogr aphi ¢ or adsorption separations conprising
a porous coated substrate the substrate being a porous
(PSI), self-supporting
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30 structure and having one or nore porous (PS2)
coatings on at least a portion of all surfaces of the
wGeusnrEee, the substrate being sel ected fronP@T©ES2005/003281
group consisting of fibers, woven fabrics, non-woven
50% of RO diRlumb 8f ttte?%ores'ﬁ‘thé suwtqmnutﬁa%umste ﬁ&i@kjaoore@pdem@m and
orous polymeric coating
mmm@mﬁbﬂces of the substrate, the one or nore coatings

A L S T S e D

separéitﬁ%oon‘npltshng apaiogs coatbdisubstafe thesabgieledsingd pardus (RI1h selkwupporting

s g3 kBB B BE RS ol A e s,
the subsdeRéleatsn flom tiy Patipdensitinyeeiibarsf wovercabrizsmbogowep fabdes delts, mats,

sorpti on arat,ions co i Sl nNg_a por.ous at.ed
o551 P8 TERBeBeR, R & 5 TSP OGS Aes Ry ARIHAEES ofhe
substr] the ¢he BPAGTE tdtlinds o@dupmtfrumabamwb tbauoun@wp@f@ecvmd REMinge of the pores of
or ous éPSZA coatl s on ﬁ‘ ﬁg% %ortl on of all
the sugsiiale spdlbe mpdia has pyegiive flow gn giﬂﬁ‘élt PUt e sel ect ed

f 1108t et 0 I@re@é}ﬁ‘ ﬁ%t/e‘intldnrt&pr@fl efd rﬁb%raifor cW@M@cBgré@aWot é‘cﬁorptlon
non-woven fabrics, felt

f hs
separgligRAROBALEHI a@ﬁraumétemubﬁt@#eéhep%P%f@@ bﬁ‘Bg 9%?%8@%&?% W@@Omng
structlﬁé‘arﬁll HavifgHink @Prﬁ@re Eéron ?@yme‘-‘rfé oy ébtafﬁ't s bh& I8 ruoma BPsurfaces of the
tings occup om about to about 50% of the
substratg; toe qn@|ourm,fe g(fatmgs@cqygw@gromfaboqt FqQ;to abmis $0%:9f dheypid velyee of the pores of
e 855 BPBAER 1 RO A SRR Mot
the mediaredi a f or chr omat ogr aphi ¢ or adsorption separations

YL % BRSBTS BB R bk Groon

separditiond 0oQpIisng a(pbroumoetequbsttate {he bubsieate Inmr(qla$ﬁbous: (@at)i setisupporting

at | east ion of a surf a I
svuctf andfinape Rpue Bl s B TERD Bt 81 Sagfony ol Feces o e
substr@té,gh@ ba'é@@@b@tfaéd Bg&\g‘a@brdus\égdlfgtmomﬁg $tineturp eela:fked(ﬁﬁm tttetg&)up consrstmg of
substrate and dynani ¢ bindin acity of the med
wove) RRgh BHIGHEN P CEHAE B, BEES BET PR pPUROPETIEgeg A g ofmor
poroud &ﬁ‘ur{ﬁ%h alt suh‘éces §f t@&u@&ﬂat@ Gfe oAb oft rﬁ@e Ve Bécupm%mlaMt 100to about
provide a nedia for chromatographic or adsor

50% oé@gm«atqumwf e Ryyps & fha gubstaiy 15,98 eua&rwamgt"t%é?r@ed ?fRee or more
polymﬁﬂé hiad helBsthd Q”n OQH’Ed?Necctnfe@%)and cﬁfﬁl%xﬁn&ﬂmpor t i ng

structure an I ng one or nore porous

cd: aeae@gcéotb@smcttﬂi ttﬁtpres%@tenﬁpnwﬂttheudéwlhﬁd lra@rﬁaf%fa?tﬁlbt@@w in the
SpaﬁB&Pbgﬁi ﬁﬂpstrate the base substrate being a porous,

sé supportlng structure selected fromthe group

consi sting of 20 woven fabrics, non-woven fabrics,

felts, mats, flbersymﬂﬁgg h%Q§mQB%wR§ ous nenbranes

and one or nore porous o surfaces of

t he substrate the one or nore coatings occupying from

ahout 1 bout f the Iy fo 1
o i ptonh arafho ol spbPienSectba B R Hon
f CFEgiIIédZ sﬁéwsﬁm?os@ BectiEnakriewpbh yorkonsf amnhbbdhmerﬁ adzetingtodhe present
havi ng good convective flow and diffusional flow
invenitlese and ot her objects of the present invention will
beriglRBshbuREcrdss sentighal v ol g Bidick chrdimny thamddisef ar2émbodiment according
specification and clains. Brief Description of the
to the pregent ivedtien. gure 1 shows a planar view of a portion of
an enbodi nent according to the present invention.
Figure 2 shows a cross sectional view of a portion of
an enbodi nent according to the present

-6-
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invention. 30 Figure 3 shows a cross sectional view of
a device containing the nedia of an enbodi nent
w@ewsndisesy to the present invention. -6 WO 20B8r/05206283281

PCT/ US2005/ 003281 Figure 4 shows a cross sectional

v n@ﬁﬂ’e Qgho@/sﬁ%%@&cgﬁm'vﬁﬁ of %E&Hd ARG cBrh&mf\?/ﬂatﬁé Redid of’%ﬁ‘ embodiment

enmbodi nent  accor e present 1 nvention. Figure
accorcﬁhgémfbwe@nbh\@st@nsectl onal view of another device

c

i E@Brg? g@ogﬁ ta cnﬁ geﬁﬁungi v%f/v oﬁ%ﬁ%@ﬂ&\r}\g@@g 91?.815 &%n ERbodiment
accordirgdd hepredentinentionf a furt her devi ce containing the

FouR D SRRy RElcTE Yy oL P 8o R ARG nsyoggiet

accordivgdd thé proseint inkewtione cont ai ni ng the nmedia of an

oo 2P St il MooBkRRER s PER Be el 80
embodnﬂéht@dcmuan@totﬁbq)régemmrmbn an enbodi nent 10 accor di ng to
the present inventi onlewﬁéa%ure r Vi ew

2 FGVR & FNOuS B SIS setonay RBE daw%%ccegs'a'mﬁ e g Socdiment

accord%’g%tﬁé‘érese‘nﬂwéﬁﬁdnon Figure 10 shows a pl anar VI ew of
anot her enbodi nent of the nmedia according tq

pFigdre Ashows gpiparivish of ansthesamipginent pddedped ﬁtﬁcw'r&fio thﬁ aresent
;mmmhﬁventlon The present invention relates to a porous
romat ogr aphi ¢ or adsorptive medi a having a porous,
pGloyrerdd shows a alanan yie pigpythar emhesimenhof e mseia @ecording to the present
nwemﬁﬁlf supportive substrate (PSI) such that the coating
I's at least 10%of the void volune of the structure
and is capable of adsorbi ng bi onol ecul es, such as

proteins, fr cted nol ecul es
withinits buI K. %@wp%f‘@hoﬁl ar%ln%ﬁ# e present
i nvention rel at es to a 20 porous chrormt ogr aphi ¢ or

 BRohrbeni oo et tn Biu? e a4t e (BT b e porous

polymérBSbétm (lFPSEI) fbrhﬁﬁ oft @@ordﬁlﬁdel@sup@t‘tm substete (PeastlchZIQ%hef;oatmgas at least

% I o S 5 St L BRSPS, o

fragménn6théreledtddthdl@ules Wit bk, MofeStartiewdr® dhd}fréb‘entmfveﬁtb@relates toa
resent invention. The nedia is forng

p
poroussgERTEIogaBhiG Papigorpive mepia havipg 2RoEYS B?IVW%'P ecr?‘f'% {(BS 2 formestagia porous
self- s@@d’rﬁ\/ﬁ alsate g%ﬁ Ea‘gciptﬁat%‘?ne@ié rdTRfiEat R84t 0048 ofaRAkilidN Gid oldé bf the

seen fromthe Figure, the substrate
substralg gncthag e¢qdes9nvg¢tw¢ andgfiugienakiiow gndsighedypanierapaciin each

05’-’@% 1 lgP(ows arﬂs%rﬁl%ﬂﬂ%ﬁtto‘f {19 eﬁé@e'n{ idvefition e Heia % fo?ﬁ@d"ﬁ a%orous

cross-sectional View of one pore 6
substrgte KRy bﬁhe sgrfages of whhleare eldeastngrtiallyicpatedqtygoeor nmse Wattngs (PS2) 4.

As caritBarsF ag@trﬂ tP(QFlhe . ljebsu s?%t% hi? de Iolf %@F)@or:éf@%e?%tewfr&ﬁeécﬂ Bther by

pre era
intercahndatitgewells &l |y in contact with surface of the substrate

t ?igﬁr%%o‘r’\lmsraec‘o%é hﬁl cef(l)s%-sgc'ﬂ(')rra PidW of 8r?et doﬂa% ot e sffb%ﬁate 2 with the coating 4 in
place. As shown, the coating is at least partially in contact with the surface of the substrate; preferably it is
substantially in contact with surface of the substrate to form a relatively uniform coating surface.

Such a substrate can be a fiber, non-woven fabric, woven fabric, mat, felt, membrane or a monolith

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

wezpsarmsesl in further detail bel ow The substretEUSHOZIN3281
with the coating(s), has high perneability and good

flow ar@ﬁg{}/\g gfzcg%) ?é%g’%cg Eﬂ ra egg?eqps/u ﬁéf?&hd D JVBE% ofn FR3frlck¥al

e su rat sel ortive an
networR fopthe deatinggs)pl at f orm or structural net vvor k for the

: Zﬁ l%%%}%&%@@t ‘h? &url?[stgﬁ? [e (igqu%l y?ph@{:??%@&%?er @Frn%ﬁlrr]rﬂahgvt sufficient

wall ort2blid rsetehiblinathiemio prdmb the @iructmdl inﬂgmmmmlgabommty tridrflowt The pore sizes of

pore syqrtegq\,/\plngy-?/ﬁltg rgxgisat ! E]C E ]1(508 én)@%;%ﬁiye (ﬂ@ m?c;c?r&% r%\%%ﬁlﬁg%rably
from a@&l@s{t to AbdiJPZOQIﬁﬁ&Hns ARARorabrefeRDIG o 5E@H GOG&bIbr}bnsl@epbﬁdl@Q@on the fluid

nore preferably from about

and e HFS! BN CRRIPR 5P EARTO | FOTRAEPIE & S0GBFIRREH bigeire a dosied

bt eQBF{héé"'B tlfété%ﬁémdfbé%ﬂﬂ" énlﬂ b Snough t
o e i N

npl e
allow g@qupqrr@@abﬂlw at high flew atasobtheybrgld §hrqu@b|the Ig}eg;g ép nthg pqg;ﬁd ép,bstrate while still
allow@rﬁg adlgh Ie\ﬂﬁ g%caht?f%%ﬂ a SRyl «% 436 Qldhy asbfé@teﬁﬁ’é’neﬁ%% tﬁe%ove application, a

| ci entl (_:’ € enoug
pore stk bfdmmgabwﬂméw ahealH00 mtcgnnawouu l@wrﬁer@w R @tt@@hcetfontsﬁ@ng with clarified

or cle‘{m gregrpg ﬁ]lé%%%a?f%g 'rs]ﬁ’lal Mo?rgalhqtuhﬁ t?:evetl%@ nﬁt\'@gtﬁoﬁlﬁagoreg%ry

devicea sshiagtyengedittess, osmcﬂotltaﬁ)la@asemwraret LlsemWItB@%r ietyrof ﬁﬁ‘élo@lﬁfml@ﬂns

smalleé B(Sesrﬁ?%fulgjorn d\)@m (ﬁé) S %rd@ﬁ go ut@{s%f@n gér)] Lﬂg%%efbgreg?re%rﬂ Yhout 0. 1uto

about$@arting with clari f| ed or clean feedstreans, the

RN R R

hiomolebitidserrSferably thB? &6 Bdpableof aﬂéoﬁiﬂlﬁg&mmobcmds \Aﬂhlethalslmik mnueﬂy wethin the

pores \éq?rgslfdg/\tqt 2} %Lﬁ;p@pg%a ﬁmgﬁoa |0ﬁ§ fre&F agﬁngugggq qﬁqte { cgs[e E?rgs ﬂ@ dgve some

dlffusﬂrﬁﬁﬁ%ﬁ/ iMROh&ER, tiRkedy inbresBirdksthll Epakityf the strubfreadpovetthat 6hihe sliFigse alone
coating(s) ‘thensel ves are al so por qus b’@T nat u

and insgme pppficatine selegtity pidheraairechut ey $7 Pl o that e i tengtn s
limited eTnﬁfn@tra"?\Qé1 veth%c)f rﬁfeﬁorﬁﬂm*éltt%r iﬁfca;ﬁﬂlﬁﬁérbélé@m@th@ B?éln@l@ddlle@s

namel Wwthint ores

wiThérboatingtsptypiesdly ¢qn§t(ctée) 2t lepbld Yo e tqtag(%wneaaf e ﬁqﬁf@é’r@uw% gireferably
they af’eof{og\r%%ﬁh §:/ott{1 er eg% offie RRHRELS ﬁﬁé’&ﬁ ed ditsfagsi onal flow

I NnCreasi ng overa acity of the
S By andther measbiey avérage e caahr@ssedu@abeaavanaw&r@@raﬁbp §URstrate pores

e

about20%Wid #ddut 80 frovothakeof the gadoateesifbstcteor i n per f or mance

either in ca or releasin [
c Syenoligr gwasy@ H%%ﬂaﬁ%gs Fedfice e Dt e%gﬁ é@ssgﬂgﬁrgt&%g%r?ﬁoumﬁm about
5% tota%liﬂ?OWéﬂtthg(ﬁ tmfug%}iatéd em%m@l SS (k)}st ][ at ﬁ Pr ef Ier ab: y t h]?y
are from abou t 0, about of t otal val, of. .
© Haoleeseiiad QLA aNG e oL e prvipos hact e BN oot Tyl mporant
for enEJPiﬁg fﬁ@ fdut tﬁr%ghrﬂ@dé&t@d $unSirafey qa‘fa’dﬁmal@braﬂmsﬁlﬁe raffo df tgume within the coated
trate pores by amount from a

substaisduit 8mlablqj9 e svlion peing RS%%?S%@t‘heﬂ@%"?‘wn%%ﬁmm%‘i/éubS”ate A
hlgheﬁycﬁqa bro C(gg ﬁlg{ﬁ\@m\he?éﬂpﬂétv ca&%ytt@thé\%téﬂ stafaté.r Kvﬁ’thb beted

bstrate anot her nmeasure

substratea o tmgseaeetatweréuom esfoyed ﬁ@mknomltl%faretfr@@ b 93P %9@80%9 55
an anount from about 5% to about 80% of that of the
uncoat ed substrate. Another nethod for determning the
anount of coatings used is fractional porosity, which
is inmportant 30 for ensuring the flow through the
coated substrate. Fractionalgporosity is the ratio of
volume within the coated



10

15

20

25

30

substrate that is available to the solution being
processed to the total volune of the coated substrate.
wa\2008/0715es fracti onal porosity gives a higher Peiesm®»ns/ 003281
fl ow capacity to the coated substrate. For the coated
S
. ?g%éoﬁgﬁg?argg?ntggﬁ% fw i gt?té tc* @gm@@% thr%ﬁ%edréfé‘rg%y from about 2 to
about Q0 trons i8 tmezsaﬁ/r@m@‘eamm@zm@m 81§ microphén thlckness Thickness

refers ?o%%t %g%jr} tgggh%ﬁgtgrnsgé @%4s§re fof tg%oaggﬂ% ‘g tt‘{eguﬁlsg%leJ {Tfﬁog g%le fora

wovenngr asrewsven fabrichthe thasgedn the tdinooféhepharbdarialinl fiyerfiarthmcoatinguitickBess. The

hi ck. . Thi .
cameleps ot e 58 oS 2L P O e oot R i) @6, °
chromBlograshy of frdnftfboﬁu hedbo@t260 ndnometers qmﬁérmly fn‘ograbeut 1 f\mabent 100 nanometers,
radi us, 0

more BRREL G ok L0 i aulg e bR AR Balomiahapassage o

erme@ircﬁ'&ﬁ?ﬁr@ﬂ@rr&f md¥HaBRo Hbm{d0en aswem@gmm or(RRmr)agmémsy plygAtids or other
wthin the r anug]e of those common|

biomolepesneyriBglicalolegUiesysustyas Higapisipptides. p@erassleerrd @@%?U'es and the like.
NNOITEL R embBdiRérfha chaﬁnd Jo%?fé tﬁ@%ce@ of tRe @BQMfe td 8@ Substantially uniform
nanoneters, nore preferably from about
thicknegsn Seraacernglish tis Eapuieeh enufing thials ipwhigh thy eeating gglytrog yréqqprtyt gybstrate pore
i
size, rﬁ’étlﬁog\(’ff rfef%vmtr?ré?cegﬁs%m&gaag ﬁryraqg S&ﬁ?@% éh}g oﬂrfmrzte@fé oﬂ@ﬁr tHi€hd. In general,
a practifoaemenae swarmfé@ﬁ@aﬂ@ngsrof tbis mntlowner@wre@pr Oélgﬂﬁte ﬁ@&tln%’mlckness

that wﬁ@btﬁ@% c%@ac%g ta%%rpﬁcln 248 Fé}léggﬁer%é ﬂﬁﬁe é%ﬁé&%@leé%orﬁ(ﬂécﬁg He will then

ule erred e
choost b eubsate withop oesizesnd nporesily fuglcibat trmf thrclfmesssullb@t ¢vgtlyere¢u§e fow.

oSG BPoHERP RE0s f SERIRENBI s s
practrﬁbhérfaosutétjb thesopst foatulatignaane dryisg methodret hod of renpvi ng

St e DS ERR B00h d Boony

ofa uﬂfbﬁﬁﬁrcm‘esé he teachings of this invention wll|
determ ne an approxi mate coa t hi ckness Wil
e HiUse oL Pa A AteRoRHecAoRt byl ieanibn Sucrdk ofmegiy s he
measirb fﬂﬁ%iréu@ﬁthﬁ, %@Q tgf%é*n A STt h@v peHéchor fontahe@én p’b5trrﬁé‘l aoraelized for

a substrate wt ﬁore size and a porosit

presstirei Bow isithelvplage PW'PQ thigigh thsreaciaper Wi tiee The Hﬁ%/e“t 'WGUHOP E%S inherent
flow e(/Jrr a@klaﬂvrbﬂ I&rg ;5r9{§ur§ EI%Q' AR RESS dtsbi ok @ﬁ@l%v@l? higRBow rates such as

ent 1 nvention, wll provide
300cr3/kn ar greater Pefasbly tlow iseelatiyely ingeravith gressyq@ friem@paut jcm/hr o about 500cm/hr.

AL BRI B8RS i syocn o

avarlahieﬁd‘betrrhdarerimnrda&wﬂﬁm ﬂumiglpwrpg bloughethg spructere agcqmarp@toﬁhre surface area of

the uqqgréymg U gﬁﬁ/zﬁ’gh@? @%@egté%%gﬁ]gq thé EVE@eﬁf lﬁ‘\%ﬁtﬂh hhdW&RkdeQPea that is at

least ZB% m@mblyr 309 and ptefeeably78% bighee thaﬁ the birtace dreaai tfta stibbstrate itself due to the
ﬂ%l ven as volume flow per facial or frontal area
poros th@l 9normalized for pressure. Flowis the vol ume

Pame ki ratImaLtei fbér&a sheetisachze & wowdntfabtit, aaon-widven pnrrﬁearielt ora
i nvention has i nherent

t
membsane9& fimay e thygp §imensiogal ﬁtgrglugg S Ve{é@%@qg%@d&@l‘l%&b ért tr\«;%mgpohthro
structU'He Qﬁbhfag Q‘ﬁbrfe?éoﬁr% oF H o peadfiead anontfvﬂe(Qfo%Qﬂaeg porous styrene beads,

Preferably, " flowis relatively linear th pressur
siica fzreniaandie hkf Rieferabl: b bBTRe ISRBERHGRCd o 8 Wefel of aeiigVen fabri or a
memﬁ&%o has good capacity. Cenerally, this neans there is
arelatively high surface area available to be in
direct contact with the fluid fl ow ng through the
structure as conpared to the surface area of the
underlying substrate. Typicably, a nmedia according to
the present invention has a surface area that is at
| east 25% preferably, 50% and preferably 75% hi gher
than the surface area of the substrate itself due to
the porosity of the coating.
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30 The substrate may be a fiber, a sheet such as a
woven fabric, a non-woven, a mat, a felt or a
woresebozrses or it may be a three di nensional strRCT/USB05/003281
such as a sponge pol y(HI PES) or other nonolithic
S
até:[bg'@g%k Be &%ﬁ%lar?ggn i Qlarn@( @BQP%eng[ﬂosvf’osrte&P gltl]ﬁgy %@ ﬁtg b%@@together as
a substriatei(@though ias disnussad aemv thmemay beéormml ploan amlay/ strydtuse after application of

the co?tgngft&uggr% ﬁ‘ld fg‘auﬂgg%eﬁe%ng{ &3 r@@%ﬁ%@g%%ﬁ@ %f%rcoﬁ\fn Uou‘é’%“&ﬁ] such as

thread?ﬁ?ﬁbhdﬁﬁﬁﬁﬁ/oﬂﬁdh’féﬁrﬁmatﬂew o themynapbe fofmed injo dhertey intividual fibers made by

sy BT B 1 Qi St B g

mdnvud@@l'pmes foneey byrayryélﬁhnfe growmdnethoti endthe likai tary structure

after li.cati coat,j n but are.in

diNoB; I‘N@Ye@ Q%’H?% a4 @g POf?*ﬁe*b dB gncW ff%sef’%f?tﬁf%s%&’“de% lflogether by
entan§RQEHePstFldmehts etk hallP srehenfically. Tipi caawlncmwwm Rbfié manioturefsupply media

I ndeterminate length o

h
navings gt | 8150 HAHoD MeEIOMPPBOHEE FB: tR GG BPiss M Rofoys gructure i he

entangfﬁot BEds3ind pSHSH redds tﬂ%wﬂl@&%@pé&és NUBWERR afBddion§ e filserd. tPofd)glty has a
cont i huous | ength ber into _individual pie

simila¥ rpeaniagl fop {pited f@hﬂy% t/*dmf@rfﬁé Nef-WAEhS ﬁéFfﬁwn%ﬁFwNQWéanﬁ N/é of Lowel,
are flat, porous sheets nade

Mass%,'ﬂﬁ‘self?%ﬁ fti om se arate fibers bonded t oget her by

erWQalargﬂabrng arﬁlpl@duce@ by the inigrasing &f warmidersand yefigibers in d regular pattern or

weave {]@Qﬁ‘n&‘?&! at ome éfgdae\ﬁ/rféh IaP(qJer tg %&ﬁ%@ﬁ@ﬁ%@%t& WER s Ql%r#gi{e%lf dhout 90

cron nean

degrepeoio ¢ha{ df/ﬁl'e’)vvarpat)iherg:smmﬁrd)r usadangies inelndef abare aa jimited é0 PHotSpbband 75

degre?sef‘lléﬁ ia%ncos lnt?ﬁg y?sgrp%irﬁ%ﬁer&tbggg g%ghaftr)\fc? ﬁﬁeil%ckgﬁ gf tg@n@gé' %%8 by the
weavihg fprédess. DF2pe (isd abihtyluiﬁfamc tesdonfotnaio ameapéxsyridce); surfedetspothness and

s 58 SR B YRk bl BEGAIER, Byt o ro

efc. lm%%ﬁs?e th¥\Gubetratd ;ﬁdﬂfsltmtha e@c@bmbea ¢d fibars arides dfatess ioatmum gature

warp fibers and
Ot o8003, 8 S B0 e
shape%t @@anles-r 1P bét}%lé ﬁoﬁoﬂﬁs Wﬁ'&ﬁ arb Srdé\’éd ﬁfmctarfégbf@a@kfed themgula% triangular
egrees to

of
caplll@n@ Téﬂgsa ae supalied bnEngalh@rd rmof Hmﬁ%\/ﬂ‘% &'@W%@mﬁ‘"‘gdﬁf OZﬂBF ning, New
[ T t By Foreg Godration of
Yo (R (BB EAPmTRRCIERY o PRtk sy e Loine
Fanrbuméieoug@ process. Drape (the ability of a fabric to
P e LG Bl AR aB ot oncld
polymssiaioamss tTjnéw arg wthbr reesropbratsrpolymeni siructureszare q&escr@g@n Eﬁorous polymers and

T
ot My AT IR R g
Biotedh@sisgyto0(2002)23-58at ure. 20 Monoliths are bl ocks of

N TEAT i BTN PG

metalgonol i t hs, which are ordered structures of packed
rectangular aor triangul ar api | | These, are
s upgPsiicae gpssEne ek of p bl s ﬁg%ﬂeq fmed s Tl agsgets o
porOL@‘BééH's Bgbh ab the céﬁtrol@@ héte Geiss Holgdy avaflabl&rontMitipdre Comartion of Billerica,
'ymeric nonoliths are nade fromsintered plastic
MaSSB@ﬂ@Qﬁ&I es by Porex Corporation of Fairburn, Georgia
25 Pol y(HI PES) [high internal phase emnul si on]
materials are nechanically stable isotropic, open
celled polyneric foans. These, and ot her nacroporous
pol ymer structures are described in "Porous polyners
and resins for biotechnol ogjcal and bi onedi cal
applications" H -P. Hentze and M Antonietti Reviews
in Ml ecul ar
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Bi ot echnol ogy 90 (2002) 27-53 The substrate may be
formed froma variety of materials including glass,
w@k@snirses ceram cs and 30 netal s. Borosili cap€r/gbmes003281
is one exanple of a suitable glass. It can be forned
asy f r i ot
c oo Ricabes offBe R bony BREGH HaB PSS D A bIbe cpomistes
such Boftrhusr, aitcona, tltahruarahdl e likeand blevesberetfgarehet used. -They aambe formed into

beads ﬁotgg{],gggt}gg rﬁ’g}%g{ﬂlé%f%g,%r%%gZSl Vari ous ceramnics based

m)ec fonal 'Silicate chem stries or nore
emnﬁtalsrsudrmrstamﬂerss stecl, Sickdt, capely irdnroir other nEignatio metals atd dliaysi pafladium,

ngsB Pl o e B° M G b Blo o e B HRE s e e
struct@es, BIRAS sintered sti/bibal skelu aitkekfitters, waivanl seeenseing edn-waverckats, fabrics and

n or other magnetic nmetals and al | oys,
felts sﬂ%ﬂqsé{?l”lﬁﬁﬁg eebWodingst en, platinum and the |ike maybe

Pr’eiérréd ABStiaRUSEdR TR plaﬁ?é' ruié prefefablp BesnopRétios. refsted

thermapIggFs SR Y REIOFITHEP RO TRARSHOT R PO e N s molecular
wergh%'_ﬁﬁy%thylér%@rdo@ﬁro@ﬂkﬂes EiRbhed p%%thyl@\% fp&?rﬁéﬂ?ieﬁﬁﬁ)er%tWF MBBlifone,

ferred su strate i's made romP astic nor e
polyetheraif emeamoixawh@mmﬂ pelyphapysulfeies malyyinykehloriges, palgsters 4ch as

polyefhgfrle %fateaﬁo%/bﬁlﬂ%ne éérﬁih%glgte bR tﬁ@ﬁk}é ‘Ho%r‘mﬂ@s %Wﬂes%ﬁch as

I'enes, ‘i nc nol ecul ar

polym@vlgﬂhthaqwth ewllﬁyip palymers q@g ixpyres pyth@ﬂ@ge Oé-hQé@f@fﬁréQgi synthetrc materials
rnclud@%{el%ﬁ%%ye % Ret hé(r%EQ LERe fibers, PVDF, polysulfone,

ones, arylsulphones
p cﬂu;tamaenytlng mafeoaiselscluqe d)utwrﬂ neflimitedhto dheifellewing padyimeess pastvisyl alcohols,

T

cellulass, smhmamdnmbmaﬂdamlm atdenay b¢ yed imi congeot-afiorsifremahbalit 0.5 to about 20,

of, the referred synt hetic
prefer%hr{g ogt Tt ﬁtgﬂuh@)e/qqyg\{ep@ E@%g Uighoxi es, uret hanes and
t h@prbfbﬂféﬂ prokBssRtifdraing e pregent rmgntlmt:@ﬂprredasﬁhe $taps utb&) fdrmlt\g a room

o B g oSO OR LS R R § R e p el ot one o mor

gel- |n9i9ihﬁgadg¥3r3{§ ﬁ?@qﬁrﬁe‘a; b) RekingSeAfofdlaéubsirRge it Gat Sofutiad arit@ﬁ@yﬁremovrng €Xcess
dextrans, cl odextrans cel l ul oses,  subst|

soluiess utnoislag L NeR o (1eaoloR rfaysete Goaisd 1 Ganiom o b e surtaces of the
subst?a%nﬁ?frhbée%drfﬁlé d dse %@prﬂﬁr‘ﬁltmg a&n%owe?&?r@ ‘tﬂe cgéied su9§tr%fe€W'tﬁb bé‘lhng agent

out to abo ef{ of the solution.
that isor @hmrweetdor;ﬂ)eqmy@grrqa@d ispselyanHer thml phr@g@@gentqq@@]@ i"p$ing the coated

subst ?emﬁartf’oﬂgl Jbﬁ?rﬁtﬁ?@? rn9|[r e%}osglﬂla t%uﬁstfa&%/&%ddm functronahty o the

eratu coa ing sol®ution of one or
surfaqmnlﬂham@ng a solvent for the polyner(s) and one or nor e

F J@Q%Wﬁe?sg?azg%%}iér eoil]u%rerinsrgﬁ %ztlergonm @?ng%‘\@lwe' {&91 &5 some dextrans and
low gel@mm\agmgsee)olc\elﬁ& aresrok sotuble in; watey, seshags oeldtosay golyving! edcolhoweﬂher vinyl
olution to c s et h

NI R TG ATYT eTE RE P
usfr @famgle] for caliulose tohmrga)ageatscﬂ\renmm dsmgN drhreth;damtaenﬂe and saturate the

solveptdrptﬁ%%%tt ngvm%;trpg a dega gcogtgtg gigqe? oqtgpswmgg%g Qnsd(%he\ﬁ Citove the
solve@t%hdéeﬂmﬁdtérl ng agents; and e) rinsing the coat ed 25
substrate. Additionally, optional steps, inclu

c rfeos dexiransiangylowigel PeintReRPEee ﬁ‘afaarﬁ‘?j?%#bleé{bfa @maerature W, the use of the
gel-inhig dgBRA ot Mqlird. Whfeterel MbRSdorthest Rtefiskik toTétm a coating dissolved in

-11-
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For those polyners that are either soluble in water at
roomtenperature, such as sone dextrans and | ow gel

WEsH7Agar oses or which are not sol ubl e i n waP€r/PS®O®N3281
as cel lul ose, polyvinyl alcohols, other V|nyI

watef @iﬂi @dumiblég:rd'éﬁm SRASs pﬁ%fhylgl%t 9@@&@?& oﬁé gi’{noar%%)rc’}gs?s such as

i ke, other 1processes and’ sol
PO'Y@WWE@O'U&O&( Odin watbrd Sbe co@tm lermyhedskaedaarsidﬂen értmegiaddhealsd to

crossmnﬂhéjdéﬁérm‘ E)@/“ggﬁpﬁm %%0%1 oldérﬁg %8%2%% bly ﬁloéh)/{)gt%té%\{mgqt;owﬁ water.

salt such a e an
t oHemegarsots water selntibns d:f@nlymrsmimbaol (Ph’e arrd(pblya}lrytenawbofé 3hrf be used to

F i nt aroses t hat
ek orS b linger. PVAPEIEGE Denfertas B Eap BRA vinet Slatengeqri
polyrggsizatiominititirarige gf 580 e 500 sncfwdegiree qwalﬁcmﬁcatlen RtRragE 8185 to 100 mole

porolfE A LB RRaR) G B sm oS ee o, v
pyrrolidohe vinylichidride, nmthyt radiheRrylateDauBjlonilieind BtiBbBorR S cR O PR kglkirlueed%ols
em @ P{CC)' @ng}# '"iea et her, one or nore porogens su
) K/Q%CP Ing g 'q;ntha@qan(%%emw'%@rmephﬂ @ rapgraf Hpo #.600 and,

prefeeahip) in @l ranglr df 60 89 Q00 élﬂfhaxterb%amio%xyg%n RERSR6: e than 3.

kl t he dext ran or | ow gel point a%ar ose. %e

pogi’{ff@ Al splutiop GorpRyiaes PBW%@WW@OWW@WEHW1 150 weighitperts of a

polyamﬁﬁé@%cﬂ BEF 00VREiGHE péi’@'o%dlyﬂ?lﬂﬁ al@cg\olp ey Eél{%r lsgbﬁ Ex%h b%g) ¥k the

alkylene gl ycol s can rous
f°”°"‘f’ﬂgz§’ch?fb' (B\pK{rysling prvagus ous selftign OffFB’rA pobingr Irﬁiwarpmwuascﬂutlon ofa

dehydrBtg§ §alt\’é!hct,hrhs @&uﬁ‘ﬁ’ & f@%%m‘?n%gﬁrﬁ Suiak po%‘é’él lfjaté ﬁltsfoﬁ1 grgp{?ogppa?e

range of a degree o
extrugling an@guqomﬁ@@tlmof BM quynmmtorm Iamleotpesolutmnmf alkmn el@VAodlum hydroxide
potasSitH BydfdXke §nocl ar?dS e&hi?gﬂp 19 a "?%l%ﬁ?@fgﬁ gﬂ-l’\(ﬁ RQyfer containing

nmonofer s suc ene
boric agid era|selétherecétntqdn aqmohmikayrleablaﬁon atsoyilre Ihydrcmde andsddil@isulfate.

T T R T ——
PVA aeelingé tWaten istalpesfariad gevenf, but %r@%ve@ts?@@be&%%do mlsl@dm%alcohol/water mixtures,
0 0

b th
ame R, %*%Q%fgﬁmﬁs{f bl ggtoas ek TscIcme yipesgplutons are
homogamkalisiabave RINDCE T &8l et bé\bbéwd atalte%@@iurergeéa}@ﬂ%n therr UCST Solutions

with L&%@ gtinlg%wn o@g%’a\%@ S%tg\évei pgre %&@ @s{egj ﬁmeseisoi@mman tr\mede from
PVA S@Filhdhﬁ@dntdlrﬁ]g ?)@lié]h&lleﬂé SI%opMolﬂFb%yIé}fe avBR tetfa(%%&\éﬁgﬁgol frieflylene glycol,

di ng an aqueous s

ethyleg Q'XH%PW‘?W{M a&ﬁh%q%@w&lc Sleahals pish apglycarinecethhulanadivlnapd lower alkyl
estersS@ch asidifNadite &‘b‘dgngta?éJ h@%ﬁ?gp% Eb#ﬁﬂ‘a? %’(%fc gﬁgor acetic acid or mixtures

pOt assi um sul or so
can beysed ingMAbuaRiitiess lgevithen Yol WA conwemfatucmw DY Y merprafanm e amount of

o SRET ISl AR 4 el RRBIBELCLET Y pfontor v

dependsen theiammyntzand sigleetan weigit biRVAGNd selecfvAf aialtiyerer

{ f t
OB AP B By TS ok B s
preforgedtiolymes Thé g&neral rﬁét‘vhdssib adnitaotthe émas&nafegvﬁaa solitiRe bf th‘d polyme@hnd to

remov%%}ggés'gglp lohg & altsgelp té P(%ﬁ?)&o tp ﬁj@ s%ﬁg%n?hls iﬁ@&ne 83? qqglgvsmg the

solven$m1d\aeyla<ﬂ|tnm fthabesrel meieh soiuihl DI pogmad caf BOrbSARKEd, either dunng these
20 di met hyl sul foxi de, di nethyl f or mam de

S@msa'ﬁéﬁﬂvﬁﬁ ani de and N-net hyl pyrrrolidone. These
sol uti ons are honobgeneous above their UCST and nust be
coated at a tenperature greater than their UCST.
Solutions wth UCST between about 30C to about 95C
can preferably be used. These sol utions can be nade
from PVA solutions containjng pol yethyl ene gl ycol,
pol ypropyl ene glycol, tetraethyl ene glycol,
triethylene glycol, -ethylene glycol, |ower alkyl
al cohol s, pol yhydric al cohols such as gl ycerine and
but anedi ol , and | ower al kyl
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25 esters, such as ethyl |actate or butyl |actate.
Thi ckeni ng addi tives such as boric acid or acetic acid
w@eoosioxtses es can be used in small quantities, PCBES2005/003281
than 1 % PVA concentrations of 5-20 % are preferred.
Ther ﬁfﬂ&é’ﬁlutl@ﬁs all%FijJr!xoYa%f ﬂ1§sdﬂ/@ﬁt SWQ%O%U%Z%HES@M\! bYthe solution
to produce a solution wth esired T. The
may cantin Awvolgile satyert as Rag of ﬂj@g@wggtloo |qf tha@ixtyreduaking dnie solvent. Then it may
proveqi?i)eeéégéﬂ@:%l ty‘ﬁhgﬁtth&folaﬂg@bl\%ﬂganﬁlg aeﬁbwo%‘f R ma?ﬁjgilv%ht\bﬁ e\gg&%‘tion with
coated substrate can a vari et nmet hods.
or witfiduéheatingt Thegsotyent ageadfiitveseah diso cbmemoveztbymrﬁrwmed liquid that does not

dlsso@%{t}wgﬁ@er -Epr%pﬁ\%;gﬁg %}acﬂ%ﬁst g}efo@)nthrp& te@?ﬁat :Iarg @s?l%ble in water, removal

of solveatand eddiivesstba estaheet solobility [Eines the gélynstr pwmarmnﬂ)caﬁfxed(toﬁﬁe&ubstrate
trate.

TherliCyV e bty STRb G foadind B defshn bEBRY it o Rt na

wetted Kt&te pOI ymer can be crosslinked, either during these

r t@%ﬁ g@,‘g&rﬁ géag (?rgg% n‘ﬁgqs (ﬁtggrgurg\g ﬁ@v\f%gbo?eg&l?n%?e Payate step after

drymdoé?raftérﬂﬁblr@f Tﬁd@@m@tﬁbdewbemnm lrrt@e"mmdmhm seWiRR aridh the Examples.
the solution may contain a volatile solvent_ as

part
ofn ECLBFHRIST DT AGT0r0UR &Y OFousl o1 1 SHfslat & Selgiop leactite monomers s

conta&@é Ml@ﬂl‘ie suB—J?fﬁt@ dnH/of@Mnsol@Bl@Ur%rdstl@@ pBg& fis f&rh@ﬁ intsfu. "MTREMERod has
he volatile solvent and/or a portion of the main

smﬂaguﬂswiwe pploened pelmagrimsiodiustidescihedwi t hout heating. The
SO @ ftiofR B h@%%tfltlg}é%%mﬁﬁ&t@' THEre Wﬁl be %@RVéﬁfj nﬁb{e of Qﬁ@ér%o%olvents
in a |qu i d oes di ssolve th
and pogsibiy\oiheeteypenenls,tsueitas norselveriePipRyr.solsis. b¢r9 wﬂi%g omerfmtnore
r .
monog g Lrﬁb\i\@l@é%lg Pé %e"x?hngré mé@ﬁﬂ@?ﬁﬂn?le&feg ﬁ)\?}érgﬁpr&(gﬁg%m]s%sé There will be
in mogtensea a @oiyrheyizaibi initiaol. Toere hay bemn-mt;tee or iT$nmreecases, a reactive polymer,

for viq%?iﬂg I@L%%SI'%? ﬁ@rnc%%%mﬁsrg n?a.g 8%9 %ﬂa&%ﬁ iogﬂprg e%?gtgﬁri:lﬁ)gof th\%lé&xtlog to the

substgteat e. The pol yner coating can be crossl i nked either

est s abov rate ste fter . 1
o e gl S o G ARyeDre Vg i Be o SRR A SR o8 e bna i
mmcnlﬂ@&u@érﬁd%@lderiltd"to Inbr@:tasfe lsbltllhlm{of the nfohtbnier§ eredslikersamtymers, didiélcohols of less
es. In another nethod

a
b B S B Bk S g ot
dlmeﬂm Qéé'@ﬁf o% dnﬁethyﬂ%@!ﬂixﬂé? therﬂetw wﬁoﬁoﬁ% eHEFHoOREA mad Béir‘nééﬂedaﬂt is of course

I 'nsol or ‘crosslinke ynmer is fornmed In
possilfig:i9 mﬁé@ M@gﬂaglymeﬁ pht pfawgafnp é@U“Wi‘St'HhQ fing! ppdgt éﬁrdﬁ%and rehycrated before
o Polymer nethod just described. The solution can have
rrul ti pl e conponents. There will be a solvent, nade of
ordonomersrbsed tosoake énicaly undbargerthypregels usually eantaisyhydroxyl or amide groups.
Exam%x%%?c&ﬁhﬁc rgéﬁbﬁrﬁresas\ge T%roﬂ%kh\(’m‘?ﬁ&lécr?ﬁte Hﬁﬁrf)xyéfﬁ{)%&dwsl ﬁ\g h?crylate
hydroyslisthoryethyl methaerylate, niatoxyethylineathaprplbte oudtesyethoxyethyl methacrylate,

e et LR Ry PrEbialhe i MR R ERRTS, 2

gchok)xnethaﬂryatenraethms/&samdasodﬂaccrteth\aevlateglgjyntﬂol methboylate,i hgdroyprogyl

et iAo ge DA MErgErUTos HOMSBTREngRes S AL Al pgpupstutes

acrylatfines ey, whe«@raérylarande;ﬁmwhgrylameema@tonmnodmndmm &des 100%

wat er , grg] m xtures, of water an(? ’{)ﬂ f i q
amingprqpyimethagypryide £ad 3nglopays rethaceyiay %IB‘?”PE“??; 51 spygm nes an
diacrdJRRABRS . crosslinkers, polyners, etc. Alcohols of

I'ess than four carbons, ket ones such as acetone,

M BK, are typical. There may be cases where solvents

such as dinmethyl acetam de, dimethyl sul foxi de,

N- et hyl pyrrolidone, tetralpdrofuran may be needed.

It is of course
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possi bl e to make hydrogel polynmers out of organic

solutions if the final product is dried and rehydrated
whedosne7s285 use. Mononers used to make ioni cal PET/US2005/003281

uncharged hydrogel s usual ly contain hydroxyl or am de

SRy BT R BE A R TR yB e

propaﬁéemmcacyd AMPeS), 3J@Mtd¢sropyyaﬂ:wtermtaymmn;dlt nc(actywmw)eﬁtymmethyl

ammoﬁﬁ%ﬂfe '?e¥ee4 Uﬁh&?ﬁ%‘i' FTERHL TS BRaRF oot hacr y1 at .

méﬂ%brﬁl@?lmﬁhcﬁfﬁ}@p piveR/iarihiachiyida] (8-acrylamidopropyltrimethylammonium chloride
{o et hyI ene 30 gl ycol)nethacryl at e,
and aﬁ'ﬁ@ﬂ%’%&‘? hagryip sodi um et hacryl ate, gl ycerol

netdiamkad Wi can'i‘VéiIs@d‘MMdéléihB/lenel’WcJﬂ @mfelhla@?lﬁe divthgliene glycol
hydr oxybut yl net hacryl at es, mers such

dlmeﬂwsrybtertwtwﬁna aeohimeasE ot edb et%)éeﬂ‘? ol et agyigge.,
oligo({R gﬂﬁr&%ﬁl%@&%h@%&ﬁam dinpbdaisaseryahia] lﬁ&hyleﬁé-ﬂl@@&rﬂé}ﬁide and piperazine

ani nopr opyl ) met hacryl am de, " and
diacryamieogous net hacryl am de nononers,

L e L i e

poly(ethglemeaiie), payivinytalgphdl payivinyppstidane) poly%ethyloxazohne ), poly(ethylene oxide)-

copolerGlefesB e el ety e sBbaRERAR Py ¢ o @ LATS)

2 E6<aﬁpiles| obylitante/ihitdtdry intludenfer dxgrhple, ammomiin mrm;atmpptassmm persulfate,

s o T

propaﬁé)hy@fobﬁi@ide éﬁh‘tﬂézlwl okt sl paruyibtd, 2r2- alaeblls(y-lammlrmnmopane hydrochloride,
chlorid F am nopr opyl met hacryl am de.
potasgyr@,g@rqgﬁrp(ge,rsy i@fhi ch can be used inciude ethyl ene gl ycol

di|RE HRMbY deaérded lsisllow thé/}aﬂ?]b% ofdoyr@erents eierse faliewsr(ll cahcentrations are in
triethylene glycol di met hacr yl ate and pol y(ethyl ene

weighg¥oyicol ) di net hacryl at e.
ol l\{@]&%@‘%%@ﬂt%&% Yledok by 2% ¥ dBBit126% Iwith @lbferred range of from about 5%
et ene- bi s-acryl am de, nethyl ene- bi s- acryl am de, and

to abquttﬁé’v azine diacrylamde. 10 Viscosity enhancing
Dct%rgg(gﬁ{k%o §|’ﬁ?cah’dn r@rfrfn‘)'ﬁl%btﬁ@*r"/? toHBbu 1099 Wkth b Bl‘éfeHQ&range of from about 3%

ene pol y(et hyl ene oxi de),
to abqubbd( vi nyI al cohol ), poly(vinylpyrrolidone),

Oﬁ%%@ 8@@/&% gcl@ggh‘?%ﬂosm R4 o?ﬁ(a u‘?i@’ g{‘a%oﬁ)éb‘ﬁ &aith ha preferred range of from

bl oc
abouw‘%l wsamcm |Tde$refeEmmvtymes amﬂovsmmlecalar \@elghhpqmemlmesglycols of about

o il oSG TR B b4 s
are difiGilaa eGPV the ieaMvibing stepdY) , 2, 2' - azobi s(2- ani di no 15

S;Igl %qﬂf%gchr%{aﬁocns lar%rfrlor(%Géibé%‘l%JI 19 } to aboutﬁ&%, wilh %tp%e‘?rje&%hge of from about

0.25‘}@to?ab0lﬂ§%b' s( 2-.am di nopr opane) hydr ochl ori de, pot aSSI um
en persulfate.

g edporskaton o 47 Lok 4 I  pfftediBhdd ¥ om abou

0.05% b6 B2 hisHiSsuREcintsNsucV sBfitim Mhiry! siRiteoar®@ s preferred class of surfactants.
concentrations are from about 2% to a

pr Blegenasal metapdyis tognake ppmsaen af tt@%ongpprﬁsbangﬁlgﬁﬁ( kfg@ygth h&'other
comp%@?ssfn a@ﬁte?@rg&%ﬂ(léﬁ Redr. Qﬁ@or@é&%@&%bs@%é\@laﬁb dMent that will be

referred range of from about 3%
easily evaporated. Methanol and acetone are examples of preferred organic solvents. The volatile

component can make up are from about 10% to about 50% of the total solution, with a preferred range of

-14 -
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to about 6% The polyner additive concentration is
fromabout 2% to about 30% wth a preferred range of

w0 e@s07EROUt 5% t o about 20% The preferred poP@IESR05/003281
are | ow nol ecul ar wei ght pol yet hyl ene gl ycol s, of

from a%glﬁ Yhos ?o ?8%)% 'TPE E’éﬂgﬂ?‘ﬁ%&@?& tthﬂnglt}orﬂgnisg&ﬁ% ?1{% ﬁﬁf t%iscosity

mers end to O satu
allowssaabysienettation cdthel solatior intdittiefsuloairbte, and congpiatargetiing of disurfacesal

L DA kB e SRLFEPIPA M R

scrapla@ ©u¢ther61ea&%h@somtb@1un thd detiebautistate Bualiowedvaesporatl geparallysat low

0,
tempeétt?r?ns}, @ﬁ?@%’g 10 %gqggggﬁ?nég B Vgg'@gas%ﬁ% ﬁ{egarllrm%gs in e%&bstrate
and m’é#éﬁsfe@ﬂk@Mcéntraﬁdmcbhthélﬁlsﬁ)m@ﬂ mmrlaﬁhl thglsolgtish Emidan@fr@ntlﬂ the VISCOSI’[y The

resultﬂsgr?q‘fi({eilgg Eeeng@w?nlg%glgqoagqlla Hacg ﬁﬁq@ﬁﬁ@ ?ng? nagn tﬂe% bers in a non-woven

fabricCdn@ Raves 'é‘fé?;i’on inthd SubstRe with h@:foltﬁi&frﬁ Q6HUEtiGe pord) 1t3s AMRdtaRlimportant aspect
organi ¢ solvent mxture. The organic solvent is

of the @m@ﬁs that spme@maunt plavaieplelnain o allpyihe pplymerigation eagdipn § proceed.
ggf@@% M§§ {?@mﬁ% oRBIE RGeS RIBRER: s?%?éHﬁ’F&%xé?rfple one can make

nic SO vents. The vol atr| nEonen
acryla@aprymm@ qnpllyarr@emr@m caai@qnfromm@r@marnsrwftte%@r% merfze them as part of

ve iy B Wty L oA e

and/oridie6ntd and appfiesetheeresusiant exkiiolio wpatoys subgratei Thelsolatimjsatied tp mmove at

least§ ioglsoﬁ %hﬂ% %Bi‘v%nt aﬁﬁor\é Lﬁét%é{jj pé tthreEHJlmlz %Xh a@.%g Bl a %c?lnTI%fporogen

is thetwfematdd aswméam@mea"hafwm%t rate is cont act ed and

u u and. exc
r glfl?g }Nb%xl qf @? gbove grgftﬁré Ipﬁo&essasr “%{%@C?b‘%@gtﬁ &efe%%xﬁe to being formed
of polfsabdibride rhubmastabao%%ﬁeedm@rbl belinhiditing agentabuchaevhrious salts, and one or more

orate, nerally at low 5 tenperatures, to renove
SOIVeﬁtﬁ%PK‘/ﬁ‘%ﬁt‘?rlfogﬁﬁrC@aﬁPﬁ I%e"‘%r@hponent Thi s decreases the

OVIBE BblYsattRgRle) dile bitforSgthmAibigigRgerdd whd ls@@dn&@@mﬁed 4ne heated above the
concentrati on of the dissolved naterial in

melting gpinkof thp Pelysacchwide Jhe malting,point W@esv‘wsdtf%geﬂftgﬁd%r?{ @O'V%a%@ﬁf fdg, but
typlca'llgﬁfort a@%?et lhﬁ bét\ﬁé% laBubighe 8 Bhd-der e, '?no@tﬂohﬁwﬁ?%éeh 82°%hd gbout 98°C.

e substrate, e.g bers in
This mayr!pe wenedmonefsieb by eombainel amdg‘m@g a&thfeggprmqnq;r}t}s t@g@@her Alternatively and

prefer%ﬁﬂg %M (%eﬁrs\’\édﬁ ﬁ&ys%@éh‘dﬁde%oyﬁerﬁ%?ﬁ%ta'séfl@en?sﬂl’:f?as aker hRd disperse

rocess
the ptmdemmto a efﬂrrwvﬁtsélnen heatst tmdlsaolvathle ovlys_ab@arpig laychespled mo.fqgm a gel. The gelis

then rrﬁﬁe%%% raﬂl@mg g&%@ﬁ? ?n%qhe g;ep Ph%?tﬁrg ﬁgéﬁt & Q5% 9 &at'ﬁ_ég@geg )l(thJ tﬂ?&olutlon. Once it

has camyetapdissoidce the adutigh abmledagmqall)etnabtmt room teimpgritaei (238C )

A R T S N R

approRiMARN®E6°Cas thebsigtnperaturel Yhiecanzbe ldgneafgeexamplgm’r ogjieed @eskl, orin a

sol vent nd/ qr dilu lies t esul.t.an
ricoggHe Gione B2 s01h BpLealse FiRp et it g ol PO oagp o cear
solutiérPs fofERViRe &lution ;ﬁéf@ﬁabl@s El(bwtadl t@l@ocﬂf t he sol vent and/ or

iluent and it s then rrerlzed ch a
r aQﬂeéqqy@}lpw thrﬁgoowlgrtq)gf@q{ natggrg | OE ORGR3Y, |?§q§we%hrg%tggv fpgl the solution.
At ro&@@@ﬁ&atﬁf@ Ahesoluffonflis STRAL, H_dhegeﬂé@l%blhﬁb@ i géI oﬁ’xﬂ ty@fcalli/ Bé&ween 30°C and

referred process is now describ
68° C}l@ﬁt@pr@sﬁ@ébyfbe Busitingoftheroper mOﬁQ%BF‘?‘W@S%ﬁl de such as
agarose, one or nore gel-inhibiting agents such as
various salts, and one or nore solvents such as water
for the coating material. The pol ysaccharide, one or
nore gel -inhibiting agents and sol vent are m xed and
heat ed above the -15-



10

15

20

25

30

20 nelting point of the polysaccharide. The nelting

point varies for different grades of pol ysacchari de,
wheaos/0txpps cal |y for agarose it is between abourCPOS0a510h3281

98C, nobst commonly between 92C and about 98C. This

e 8% 4 R et @ B e A AP bR Fofs 454 fthohal coatng.

The d@pi@s‘ drisrbhde,so thatthefnal cfondesttatlmbii pdily!seccparldy sdetaar abdet 0i1f6 to about
20%, rﬁ%raﬁsﬁgggenraﬁ%%?‘g?%qsbgyt A, rpqsr’éJ ;?rg ertaﬁléw%egtag@gg‘? 'tosef%gut%&z by weight

oftotéﬂﬁrﬁﬁsgluydh t he pol ysaccharide and cooled it to forma

PR T TR
the dlésBMﬁg §oﬂ@or§ 6f dalsbiAdht m%%ddiefd to lh‘lmv@ébmbﬂlt?bﬂhé/pm%&‘éﬁdn&@ Examples of

solution is cool ically to about
suntabte@n«p@ye@tsl@feedu(lgl:g@lsetamlﬁe eid mﬁwlsq}fgp the(sr%e known to those skilled in the art.

g\aéﬁr it %g?\?ls luSedd &&féht‘{ﬁ‘éjgepf)bnhﬁ@blhr% ﬁér%ltlﬁg &@%béimg) Mhe agent

from approxinat el P
may b[eedcpg Itcath@hoé solafipg, §r fe &e splktiog ettes cooflragrto @j@g}pgp@re qbp,veéhe gelpoint, or at

any tlrﬁé ﬁo Bg%ﬁ{ﬁecté &%atlo? rlp ? gre% ded‘r’?&nee SR inRMiEY % ah&’éd to the gelled

dto r e
solu’ucmt IW.lflen pdsied todlhewl theheat ofsolutiondands @@S%ﬁéﬂlﬁﬁoiumﬂ 0if %19 ﬁ@ﬁﬂhec’d‘?fe” ed
agentt%l?rg 8%%'9 ﬁﬁ én%1 Igﬂprﬁ lesro?i% gaét% SurCﬁlﬁl%\ ?rY(ﬁ éll' f:loarﬁ%bH Eﬂ@sd@é’ﬁp be used at a
concefl@ation efdreatef har armutlﬁ%lbywagmmawlden Q‘eldlgsql\mg solutian, updq)the solubility limit,

e STRSE SR Sy AR, o ARG potors

than b8 8% Jo SipsUlLbSifydistit, out 68%@OiC! SAr0%ofbr LtM@S, orbe. 0 fortiGGA. NaOH

el -inhibitin 77528
can a%@?‘? @S@WQ?%@%%%”GQ*H% A E/Bférve\gf '8?9/@%\00 hari de used
W' e th@%ﬁg@hw aldy bé héhatfopp @rstilesplutbeiat estdne thie aility of the
fina coatin he dl$ ersi on. i

sohentiq A5so RGBT AR R PO BB s R

guanifpigm Kélfi%t &P&Hﬁatno%@ﬂo M, ‘ﬁ‘fo%ﬁﬁ@éaﬂs hRbwRessuaba, Nel ¥gCh, potassium
B Yo nore ﬁr efera bet ween about 2% to e\?\i(;’a@?’

dihydeegn nﬂysph@te lisodiura hy dmserawhom){\ﬁt | trishyprgyymsthyasingpetnan

f t t he pol ysaccharide, a
tetrab'oﬁat 5]1% oﬂlrefs kﬁ&\ﬁnetgthﬁgslzﬁgéal tty)@\é}\r/te aht "of ihe di ssol ving

s 04\ pumus nubstndte sdhes ohogenftomeay offieose disreiesed 8bavempr ove
ubi e
SRt PEMIEEAIP s« BXOB 4 frcne oo
modifgingmateralstong eodtutldem ofdehie medifyand ctonthh\e stu:cturmé p@nerllels &tthe final
in the art. A gel-inhibiting agent is used to prevent
coatiihe gel fromre-gelling after nelting and cooling. The
agBticlassehaddeg géld\dﬁﬁijlrfgmatehms d7m1pr|ses Valtieanganios, misoibie with the solution.

sol uti on afte oI|n r {
Exanigs afe mogphydric @ cg_lap S5 q% n}(;g\a @”}E’O? i ci;gr n@%’ gﬁﬁgse JAE b@@ed up to
concériﬂat@n%ﬁfglﬁfé B gﬁbhﬂpﬁidﬂ%olu@ongﬁbher arhounistof m@eageims carscwmteetlpltatlon
el | ed sol ution

o e F8a %o P IBTEG FTBHTS 28 OB Y L ) i YO P gfred o o acd

the al@&ﬁl@tto aﬂgﬁt%%rté Sfdut (OBNhE waEre Apaendd @lﬁohbl mmthénlol: lMlsalme daaétones
lumsalts such as ZnCl2, LiCl, an éH fc, "
such esacelone eanelso e used, betnamanstisusesasdre S@‘P@@f gfir %SBBU‘@ One-water
% | utiron, up to
lethE% ‘A@Vrplﬁﬁﬂe%mlo oﬁﬁ&@gf tﬁé@% @%\tﬁrtla% tsgﬁg%ﬁ?tgr?m%ﬁﬂaz n p
ab&uwthesdass%dddqrd @hpadirs) neteripls eqmmnipASHAN-yakatieapsciple ofpapigs. Non-
. ne . n
imi G R R s QS RE b g AT mRRyEat ¥y, iene e
Li NO3, or 54. O%for Li SCN. NaOH can al so be used at
about | Mconcentration. A preferred salt is ZnCl2. The
gel -i nhibiting agent may al _SF6 be a chaotrope, a snall
solute that enhances the ability of the solvent to
di ssol ve pol ysaccharides. Non-limting exanpl es of
such gel -inhibiting agents are urea and
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guani dinium salts at concentrations up to 8M

inorganic salts and buffers such as KI, Nal, MCl2,
w@oiaszisesn 20 di hydrogen phosphate, di sodi um hRCF/O§®N5/003281

phosphate, tris(hydroxynethyl)am nonet hane, sodi um

prorfd RGN Hfton® Bkl i v ) Rk RS R haesabpoighe ety o
dietityhetiees ocﬂetbmmgscbl amw@ gl)/'EbleTem?lrétfk&a”EE@fe%th?llé@ dhcaldleByl ether acetate,

et B e oS gl iens s i Fre St ok b e, dethyene gy

dimeteyl edtter, alethiyloneayydsidietht ofiieel ur&mw@agwﬁgﬁf&tﬁw eﬂw%rn%g&gté ﬂaﬁykge glycol

dletl‘ggeg‘@gacagfer (! e %q:,(t&nolwﬁt %gthyémgrp@qypﬁy pndst@%hkg obolethylene glycols of low

mole@ﬂlga\rélgﬁt%re Jﬂo?e%rﬁtlk% oNinktBrialsitut 88 Inukié Q5ks. AfRKERL %ﬁw@éﬁnore of these
nmono Edrl c al cohol s such as net hanol, ethanol

mateqaly saflieratemplaisde can be used up to concentrati ons
t h@hot&‘r M&’ss%f aﬁfdéd:ﬁbﬁ landlﬁlthrHé{é(naﬁ%Hérfs&%até" &Ebﬁr’ér &o@ﬁ%r‘é%rﬁ’ch include by

of these al cohols can’ cause preci
way gipxanaias, POWV’@)I" BWWM@”%IMWTW@ICQMS pelmﬁhylen@glymbt d’ev(tmnwan(hwater soluble

oS i R0 i T RS R, s

beliepadde agt as QOTQSIJQD@"n dhat isstheyohtehtbé amduntsd vdiine df éie oowtisg that isciteely
st be used as
pem BRI SR s P e Sodt Bhmus b BRI IS e vt o1

m Xhese pdymeAngdditivestcan ke wstd asttende wiitntheeagarbsetittas titial dissolution step, or

v g R TR eI b 850 e s

be tahermot th béx amreg@esl‘tesamobhirof polymﬁn td dogguixienad thesol@fon Ha?&féur Ratios of

T T T

dextrBsT /bl (dé@ﬁé{rglilso ﬁééﬁm&h&t%e gdevig ol , t riethyl ene
et hy or n-butyl ethers

gl yc the neth )é
#W PETV/R eRata ity af the ??M“Wy?“e&f morg |Ski3’faﬁt9nt8 ae ﬁédeg toghe solution. -
EaCh%mNhﬁ&%f%lM%’ type %rﬁ%s@fﬁl@ mg%' béﬁlﬂlle s&hé@ﬁa&%en@ﬁﬁ% determine the

acet ate et hyl ene et her "acet at

optimymeyng ¢f sFfectasl @Bmg dwwtm@@yﬁt@m Aripria syifaciants hgveycte@m found to be useful,

with ﬁf&gﬁé'ﬂucﬁ%ggicg dy'b&fd"éf%f@ %HX F@é%élfnlgtFﬁt@{%% equw?lents from other

suppligrsartippst prefesed. Thieeq ¢aplbe rmd gllcym:@htrammffrm abemtl@é)m% to about 10%,
prefe%@ﬁér?rﬁg?ou% @Ito/h%lagmes(ﬁl ycol 5 diethyl ether acetate,

hol™I ne, 'N- et hyl norpholine, and the |ike,
ponyesutMrate rsemgegneted withoifie doating suablae sadkiag thasutgimte iandathbitie coating,

A RN N O —
any odhenmﬁhqdl katvendo onroddrdiaary elilis the axfz toaﬂ;ﬁi)eaicdat‘hig tore pbrétwsmmrate Excess

coatlrfgr{gq?qﬁlafas %(}18965{5%2??%@9@@@% %,qp%elg, gu%tﬁer aqqeamgéuch as through a
nip rofier] serabiny the &irl@@ehﬁ khe c@ﬂéct/sﬁbéﬁfdfe @ﬂl@' bib3ngG @l 1 a g4 ¥t theuBstra®RGurface.

mab@tsplngl #érot %Qﬂaylgé{ztp%{{ﬁ?gé% S?@ﬂﬁ%mg@eﬂ%'y g\%porgtlon Preferably, this is a

contr@l@dﬂ Mbdfﬁbh}z’dcﬂﬂ{at’th@éﬂaﬂ% evadRES rd%ﬂ{/étvmﬁoﬁmﬁ?rtrﬁougﬁcﬁﬁ hENRIL substrate.
as " ens." "That is, they control "the anount

The L@? Of\héﬁtweéﬁ"{ rldishietvegn 2hand 80°6), miceaaye §uRgrasiIneoven drying and
the liK&HS &R 3@/0'? Qée‘dte@a?)omqnaty e g{e@ Foested ‘?ﬁl?%ﬁjs&%gzg&éa%&%rldescoatlng to

In use. These yneric additives can
be forpied aritbe oibstate Wéa@g thelgsdry forihertbush,i but il edntaiis semes rasiduskmoisture within it.
step, or they can be dissolved in the solution with
or after the added materials just discussed are m xed.
Care nust 15 be taken not to add an excessive anount
of polyner, as coagul ation of the solution may occur.
Rati os of polynmer to agarosq7of fromabout 0.1 to 10
are possible. Preferred polymers are polyvinyl alcoho
and
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dextrans. Pol yacryl am des have al so been found to be
useful. To obtain optinmmcoatability of the solution,

wo@p@sor75eor e surfactants are added to the sol upP¢DIS2005/003281
Each conbi nati on of solution type and substrate nay

re
i pf’f:l’lﬁgﬁteta @W‘strﬁ ?{jab E@JEID o%f'bgﬁ x?q %Sﬁt g{gg?e{ﬂg\@s 3‘8 églf) Sfgm the coating and
caussg ﬂp@ﬁ}ysamhar@imtq:fom foamis hydrcgelhnaazleg fbeagehtaambe waerPifdone so as not to

e R T
watdr ednactethh gel- lnhﬁ)mngdageets pefore delsteris mewﬁgad‘ah ocbur. TS & fafg@ ProB&tion of the

centr ti of .from abgut 001% t o about
ook 3t oGk 2R bR BB PRt B Ths e ofaer vt e
saltsemjsdzsrﬂmtendescyloﬁﬂaé eqUB&sEiflse\d swéuthbeoaﬁﬁ%\tl ng such as
esubstrat% in a bath of the coating

2% gl Porasairisrs Firpuibegi Raroimes 68 noblgsagesmmityut sueling

the d@@tihg iserefabiet.t Adefon€, ORtRHol, eth@hd!, oP;S?éﬁaﬁdSls ar@ﬂe’fd}‘ %)&Bﬂei&ﬁn‘?ébout 25% to
ot her nmet hod known to one of ordinar

abo e ggefong o TRRYISNG/ Inciiagas Aave epntieund tohs eaiy ik evelaneimethand! mixtures
are 40eGe&g. coating material is renoved such as by

bl ot ti ng% or shaking the coated substrate, squeezing

sud he sbstiale Ry G SRiaver Wit thegellieg agesicaltapio grefermblystis ifererseddifto a bath
cont&n’ﬂﬁg tﬁé’%‘eﬁthh%léBéﬁ E?Fe%r% aBMne{Pét‘Pthﬂ?rg;?e’rz{t%Q r agas at the

trate s surfa vent € coating is
t h@?ﬁ Gepteq aupsiratejaihen dnsedwithevatevand naintained prefesdbly dma wet state. This rinsing

o Ao o By L TR BT 2
50°G. Iﬁlnemgthdmbsttateemléh&ve atdeastadysttiormdfal of itY fiefaces ¢facil alEifterior surfaces)
oSSl RESLSEARL K RELERR A0k a0d 200, T LB E

appllamid/[rmrsulsuad W@m@ferably ansfaiaﬁellm oftieslirfades dRbVeRsd. by HaicBating. Also

oo P R s o ety oot st 1

C OTiecosting MaymBer RsdreuimkednfRieSied by{lf_an%itﬁlé dheinlstries ébﬁ)m\()\@ used in the
% g)S/ 077528 PCT/ US2005/ O 3281 The coated substrate is
IndusiT o, (oSl welprat copaiang @y erhjf IEYEGHRUPE HEh 35 EpisRethanide deads, these
cherrss@teﬁ Beilg 8 Mod-K hﬁtu@@ﬁérﬁéﬂ& e‘plﬁﬁ'oro%h’fﬁﬁ%th&rhﬁhltﬂﬁﬁl:%ﬁél%ﬁ&?%dn%@unds

forma gor ous coati n
Vaﬂomr%myl cheiskigs e ol Adlfyraionel ales @rme;idebwm gluteralshydseand piger

t
multaiﬁiﬁ#@\?gﬁdégfb%f %%(Qg}y@%xféﬁﬂl)ﬂ%nh cﬂﬁétﬂyﬂ%plg@%@i{?r ace?@lotﬁﬁeg dimethylol
ethyl@@ureiarﬂwomatniatﬁ@or@g@mosar@@s addhedisé.et eri ous swel | ing can

O o SRR s 5, B g

ag?_ents are r eri
the cegling tathesubstiate btﬁbefafe ringitgeaithough bonzechdetiel crasslinkisy of éhd waetivon before

‘aqueous rinse to swell the
°°at"¥c9h§?ptpﬁeg%%gd 'ftdgﬁre%r gani ¢ solvents as the gelling
agéma$almﬁaweamwembrbamgtiﬁhahtmlw;blied tortgineh@itig ligandd, bivh wé Protem Aor
referred. Acetope,

Prote Bty o (bR Bed RS Bler mon e BB ar PR or & o render

them alorehusBSStatietand 2Haaiks, vé}ﬁ% oﬁ@rﬁtba@ rgan@rsumsmadﬁm{obérﬂmmi&é(Asl)
m | ar acet one/ net hanol

een o be
amingeg P o7 IAMEY eGSRy e MRS e egioBenaoase (B o
vanotfs&h@Mﬁﬁbs\Mat Rnddhthe @&Imhg Bé]lorﬁ&l 8fénic, ﬁillk%HQ@orQﬁeﬁ%eﬁr A \)lell'kﬁown in
imersed into a contai ni ng the agen

mea%@@ﬁﬁmﬂ§mﬁp%ferably applled at room tenperature. The

coated substrate is then rinsed with water and

mai nt ai ned preferably in a wet state. This rinsing

step is generally done at tenperatures between about

15C and about 50C, preferably between 20C and 15 50C.

The coated substrate will hage at l.east a portion of

all of its surfaces (facial and interior surfaces)
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covered with a coating that is, perneable to

bi onol ecul es. Preferably the coating is relatively
w@niokorises applied to the substrate. More preP€&r/akiogs/003281

substantially all of the surfaces are covered by the

R 0 1R 48 e e sy egon et
groupeaicleasabut n@j linvieg! ta, Fooexdhenge r hicéfihitynyeidphobic demips esdfubir Wlent

ol 80 SRR SAUPE b e st

with Q’fg@tmmpouﬂd& hydacgepdnying tigdnephilic etcbeads, t hese

bej ng as. pon-limtin X | es .
e BHTASET 6P b BacSS e Remotenind ihe o B arafsenigning one ormor
desrrabie‘rmnrtpnmts captae In@twmn Dircugthe FBERcIh4t the Seded &in’fpgﬁents are separated
f or mal dehyde, gl uteral

from gﬁﬁes&fﬁgqiwﬁ leqapr R ggrpe(ﬁggred 5cpn&p@pﬁp§égat ang captyred gt tbs(%urd and the rest
of th@ltqu lincRdihd ipp@itiestias®s YhYdu?h ‘AWérﬁ’Jtr%lySthb 8é¥ed components may pass through and

| ol urea, dinet  ene urea,
'mpua*r% %%&ﬂ%‘ér%%bydre Aesliay Tf{%@?%&% is yashaditorereove PVAINb@BA Materials and
then dﬁ%&pﬁﬂéﬁ rﬁﬁéﬂal r§‘§l§ted Eré‘h% a%ﬁé?r oh rdﬁrc%frr%h?fﬁl pm&'trféQIkeSt ep is

Eurre pi cal this ccursa Ing of the
fesies! chE?qt“f?é agg n@v ARplYeR sBepNd presiveyr raore magngdg/ersad: thia trsigihorder to

reac@tﬁ@@esﬁéﬂrtﬁrélﬁéss% &%@g{rglfd r@%ggqheﬁ t‘}%{n'ftg nléfurque tf%%r%ro?@ﬁeéang%oatmgs

coating is app one If desire
and thelke. one or nore functronalrtres applied to it,

' nfﬁ'oHéil'or'r‘lg a Eérggmﬁi’rvrdﬁ??berﬁa& Iagééignté‘% ?oérlia Pér(r)a&ﬁg gpthrésrs’erface such

nat ur al reconbl na
as a fibat filfer emﬂ beeetamedrt@r@tﬁy tivrt smremensmsh devolGed include batare noBidnitediem

icHERCR e e st 5108 PRRHE RS s GHBSe R SIRREE Fltsachusets
STERIQUP@fiteettibry deviesszvaiiabla frorh Billib&yBbrporatioh bEBIR LI Bisédaydst b ¥ach as is

oo B SR e BTSN, o e

molequli i arﬁorb@ih’y@e%eﬂra A Rangmer dedces, the AR mtlér@@’bfﬁbubrnthe bdi8us support and
art o rrratl on. -18 WO 2005/ 077528
the fisgsygr %@% 39 Hen restagt halianttp sgpier e eiecied mojegiils. ¢n a closed

systeﬁrhﬂeqmafaﬁé}%@mfaﬁle "ré%ﬁbnc@ Kiffe @éﬁ%@ﬁtﬁﬁﬂe@ aﬁcﬁthé Rid Bfrfaﬁ@@tA d=srmrlar process

i nvention include s such
then gogys Wi thearsing wwﬁrhewfuw fo rﬁgﬂdrr&mlprt@d m@rrcalg pEintgesetf Qntionall, the
seried @ fibehL04R bceféfd tog%fﬂé%&r@rgﬁré‘mifng o br—.ocfr’cgk'slé1 & Be'fbtreerfsg?o efprr’%rma unitary

gr oups, 'ate or c avi ng
structpqe l}jﬁer nﬁtweléﬁl%ﬁd“lbefé after coatingran b¢ l@p@md Toeaqh@thedla/ otﬁeymeahgresms such as

heat, Q@%Q&dg%nd fy %‘pﬁqu%d tﬁey cﬁﬁ F dvetsel/ it a@so@{b eoﬁp]%ﬁ e the coated

aced Into a Have a
fbers(cont ai ni ng one or m)re desirabl e conponents capture

e R A T ——
such a'swdhread drynonafitamiest. Thieecan Bedone th aampay bBwEyS intlidig rannihg the fiber through

= et R g e b ket B o by et . ©

t Nt ceated it rthHmrmde 6 waEnd oﬁ@ﬁémérﬂdfeﬂﬁéﬂfonﬂ@éh inner porous core for a

urities can be captured by the nedi
devicg, SRR srEASLEOT 50% oo AU A oVh DG T elgnd bove 50
that c@ﬂébtrﬂe(bordé QR foied ﬁrﬂi@&ﬂbﬁﬁﬁe sﬁ?ﬁét@é "Fﬁé frﬂe% rﬁ‘dyb’é &stmécf‘&teﬁhey have been

ge 1 n ionic stren

WOU“%'PtO rf@cﬁ’eior'%‘éfpthcﬂﬁ% Wﬁ;worrpppry %@ @é!éesrf@ mﬁrﬂe @rﬂemacedjnte a holder such as a
filter hglggf é} égrgbn#a%%ﬁyeéggmg?b? gg%pgﬁé le goﬁﬁgfﬁf)utcﬁgﬁucfé Q?ﬂ{g ahd'ffe like at each
chem cal nature (i.e., layers of different coatings)
and the like. In one form a series of individual
fibers may be placed into ajgontainer having a porous
surface such
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15 as a frit or filter and be retained there by that
surface. Such devoices include but are not Iimted
wWOR@ROCEME r) centrifugal filter devices avai |l abdBUS2005003281
M IIlipore Corporation of Billerica, Massachusetts,
' [ d r
end gt 5 st g ot e et Pl o T PO ielae i e ot
moleewa:ihcapmradsmtemumwaﬂblldean‘beomo&lcemwongﬁdmeetmelnhertcomrmdomdmeenmeter of
i ke, top of. t ser.| of fihers
e el el lp2fc e S B8 pR BB e Sl
| ninwgplicegions Whtalerthedﬁmmg @ffinity ishergd dndiflelv ursforfrity k astededubénsng bne can
form th%e gﬁ@ﬁ %?Np@ﬁltp%a{ew eﬁn(ojr erg}qulgr?y{e{b %Ff?cga@n\%é)? ph?? ”ﬂ@%ﬁsh (%ﬂ be attached
to anDelleb&rideatk oRt &alel @ypickily vﬁth ah 1Riesh. THE)Gre @ Beliackd i latﬂiteaﬁ&@hg ora
a suitable residence tinme can centrifu

ispaSp ARG AR LGHFE ABot AL T onBre ReBusng of P BEiegh G gt Tows the

outertsORackBRiE vitlind éodied fisdichnt hakelits Astto ¥h@ cér@ Wﬁé’r@ﬂ ?535& through and then
sel ected nol ecul e of interest.

leavegthefiopsingisansiip thinugh the auﬂebB@tSﬁ@@tecbm@ewh éSrPaPtPféd Bhe magmg 2s the fid
pass@ﬂﬂroﬁg%trferv%ﬁﬁdétrﬂ&ﬁg before use to help forma unitary
structure. Alternatively, the fibers after coating can
be Imasather fare, adaviee bedrarating thepratent mesisHeayibe asimleelastiesr metal filter

holdd? gt?ctn 'as Qs\lﬂﬁ\ﬁ\ﬁ'@? a?t[}glgér E@géé 'F\katﬂaﬂl%rffbw MiRShed é@éorﬁ?ﬁ‘?ft&ﬂenca

adversely a | ve rop ert
Massaciaisaitd or & stdidass steél filten haden e\raﬂefbterfrnthﬂhpowd?qrpomnmucs‘ Bileriza.ed

a5 e s O T RN Ptz o g a
14 anbhiiésespentivelydordiquicsfioivint@orutrdd the dedcemins casedialfitl rag intet tdand galf 12 has

outet 8505 R BT RBOB 15 FURPREPE A0 PPN Y BRI bepresent

mverm'@rafé Blced Bétwddnehectmahahs fid &reiri 2 ofihd deeioe amdapidesied batweanlby clamping

f
resei, ety WAk e SR s e 2 B Ubch ot her anc

at Aolel i dimBEtWaHd b&mbﬁeﬂﬂwﬂéa@n@@ln@m 3l b@h@&retwb blagtio filter holder
that convective pores are t hr gughout th

e
halves @ SROWD e 0UPE e Horp B st '?ﬁH%EaS@F MPQW@B“ P feopnd il 4 has an outlet
port SRYR Jﬂ%?ﬁbruph@?él’%e BS‘BthetilS‘ster@ '21@ ¥%ra %é’twéénhhe%/o halfa8 30 and 34. The

wound core can used as nmade and placed into a

outertpstigherel eslges2asd %ﬂ of the twodhelveolOcad 34 rasneﬁtwalwa? Seladioppther by an

ovenﬁ&rh]ii é’@éshc%@ oa?o @MH ﬁg{h e%?:leé e S%%zsgg@ég%g 558?615§M19§EX ® filter

avail@hrl]s?rftdm%mﬁlﬁé @ﬂmﬁmn efiiilieriod] Maseavhuseﬁﬁe inlet and outlet to
t x?}%\elqﬁ/?lai'r%éﬂ @1@4 IE%J p%ca%éaﬁﬂo 4 ﬁll?r\é%ﬂrlmgg h&d ?lﬁ{]f@% e@%\’éscaepleated media

or asAl demh filiet. iAwettridge 50 conidine acenba cora 62 ﬂ)atumdnmlecttmga fisdt eiloap 54 which

o BB G g e B B PR oBBEh Ao

layer@pPEHQ8 (nogshpe) hmi‘bsﬂises eithéramehe ouBidappihside at batimsideshidtneemédieds as is well

binding_affinity js e _an uni f.grm t
ronalin TR oo o VB SR  vePentien g desaphotep Boat s
resp@cﬁ@te@@b Jolteail ik eﬁtlerhl@ftt% o@ﬁhdgé 50 tBratighiinié 63 fnas: e@w tme trifie media 55
ends can be hed to an outl

befor@tenfemngﬁee&p@é? Anyph ebséqelv?ﬁ%uvwnawh%wa%%i andihelie é? e ondeap 54

such k&@ bPh@AERArehdd. danfs! édﬁésw@é) Q@\beﬂgooﬁdmgaultré%bﬁ@@él@l@ fd %mr&y |Irﬁhe
having an inlet such that fluid enters the housing

pleatechiorn p@e ar metsuayRTsohmediainaytbe U§qdow§\nft8h ] th%hpfé filtes foFm h& @eé}ﬁ maybe
f it
one t\hﬂﬁﬁayé? ‘épﬁh aggg%{;é#talf]érh%ﬁé ﬂ Fﬁhﬁﬁbe a esggnggwee& & el thHa8 been rolled
housi ng/ capsul e through the outlet. The sel ected
nol ecul e is captured by the coating as the fluid 10
passes through the wound strygture. In another form a
devi ce incorporating the present nmedia may be a sinple
plastic or netal filter holder such as a SW NNEXO
plastic filter hol der available fromMIIlipore
Corporation of Billerica,
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Massachusetts or a stainless steel filter hol der
avail able from M I Ilipore Corporation of Billerica,
wor®sathiesetts. These devices as shown in Fi gup€r/BSANH003281
fornmed of two halves 10 and 12 each having a port 15
. . 1 f

up g 20K et RERE o RAde et Wocth o) i i yfpen two
edged lefsagwn) dbe taztridgeanay @n istoarreyseblehasbingthat lsdlnmdrhgm @& ltmy (iave the outer
slee R R i B oo A W R Btk Pl o

ankigute6 shows artethdledemo&eemimdlmemtnﬁhg/dwgmis aldo Eretvmindts 4,865,806 and consist

of tw?]éq?vg?ggﬁ%q @r ﬁ%ﬁré @7%&' cal| I!E%l 7 dgrﬁ%\m)%d Eﬂlﬁﬁﬁg\png an outlet 76. Inside

the devide@fh aphumdlitywdmibdl gisss MBstaoRéd one Sﬁt@b oftheeotiost betsen al t@y@ﬂ Bottom porous

substie §4 90 B SspeRE el afobidie GraiToratss UL ds it SR aHbotom of
thesf’a&cﬁtaugicsﬁmovﬁe@wseh@dd‘f afeth@s an outl et port 36. The
outer jéerl her al of the@%l@strate

g .
t r Eigpeashow wé'ﬁtlon KB %eﬂ@ﬁwr Rigige i@ series qfw&'dlamré po are
sepaR®h B B4R |oth@ﬂﬁ?%§acén% 9? Bﬁﬁ aﬁ‘é‘all%und ﬂgﬁtlyts\é@em&}hﬁ %e%@ aﬂﬁ‘ Bottdrh

respectively are seal ed together an over nol

circuppiepneess of setpstobmedia iavess 90iteyhe tﬂtef‘Qthff‘¢ %e\@@hx @ak%ﬁe% B\@ de@@és formed
l;

i 50 PP B Bl Sy s
100 of the deséeti a may al so be incorporated into a filter

ca

IEngré 99{1§w9€r]\§'thgfaﬁle%@1‘dﬁ%t Crg%'td Ff%&artﬁ’r@g%ﬂa@@ Qﬁnl&q% ft one end 113

and an@nllat &4 m:tbe ethé32nd H&tand g setiesol iagzeredf ntediad 16 in bstmwnEhmp sgagers, 118

and %a e gdjg%en{ tgslulglsap? é\gl s‘pg&v%l*ag@gfgﬁgmg%rrﬁf{cqzaqrggac%OThgmﬁla is formed
ofa ﬁepmxhﬁltat thé azyﬁa cantacts &gmgérrwul ofglmdm&e suetlyat bl?ﬂowzmﬂt txegtlhngh the body of
ut si de_or insjde or bot i des of the nedia 55
medlggathegtﬁ@(&ypassmg\gnmeplﬁa PEthe fpger W?JEOé ‘a 55 is |liquid
t i &héddworﬁﬁeﬁib@dmém of theprédentsivertionlie ayseloétiveln chatordarditiareas of a

subs@am @W,thgg:g@tﬁ‘é o@%efgrgq%@&ggggg Lrh Bﬂgﬁggqqfsr@lfshggth a lthequ%%d masks,
taped, bdraeHg] Qol@ﬂl@po%@is%n@tﬁe ik &faP4re st BErR i AgtedeleCte@ Setiem 580nlﬁﬁe

outer sl eeve 58 surrounds the nedia 55 and is a

uncoyasedl agss glg coaied. Bieaisa s Pallemssuets §HIspSiCiRh PP ﬁ?@%@e are useful in
dhesi ves, sol vent bondi ng, ultrasonic wel ding
thesecé g ﬁnentia In the pleated form one or nore |ayers
of In rh’@dﬁeé nmywm@othsreambo@mwéqﬁt@eomsnntﬂnventlgre B8 Bhofn, these is a porous
subs{re% {EO?H%FQa%Ré & rﬂBPeyJ?(r?as oﬁdagtec'i R{at‘érkalsl 1@% &fla ong Hohoréare 1'39¥hatfare not
or a a si ngl e sheet
coataaield ithés aramgembre shéomptoater dresth) 45z1cara/(mn@oesa @erlesmersectmg lines that form a

B

usefukinoragy 4dpivationopeh as iuthe aealgssf froteins, DNAuids ites individual elegephoresis
may go into a reusable housing that is liquid tight or
it may have the outer sleeve liquid tight (as shown)
SOAH élt.atnattvb Gesiga(rjst shbwigie Figere I1tm Whé]e tHe@nmrorioreacodﬂeek preasallfD ef the

ca e cartri ure sh oms devi
Subsiait e e %%@.S%ﬁuwgevsv 5 SRR, TR (s Gisep g coatd
areaé‘iﬁ‘g né}pd%tb@ bortioR 164 oftHeQuikahty Such o §esign B udelul intdhcei taptite and other small

an inlet 74and the second

havi n 72
VOlUmﬁaiﬂpﬁ@t'OBﬁa gy flea bedesoreprgsf gwine figen a it PéﬂfeeW@ the coated areas aligning
with fH-ls ﬁﬁeﬂ'bgt folh Plhe WEIQ' ﬁe@h&%&e &4 b afdck@to MR Blalias b@lﬁ%lﬁheétfb?matenal

etween a top and bottom porous substra 80
and 82 respectively. Sealing around the circunference
of the discs and the top and bottom of the stack of
discs is provided by a serieg of gaskets 84. Figure 7
shows a variation on the design of Figure 6 in which a
series of nedia layers 90 are 10 separated from each
ot her by spacers 92 and are all liquid tightly seal ed
around the top and bottom

gels.
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circunferences of series of nedia |layers 90 to the
interior of the device by gaskets 94. The device is
wo erosedrs2of two hal ves 98 and 100 with an i nl epCT/O208510D3281
outlet 104 forned in respective ends of the two hal ves
andgaey ﬁlggoaft@fﬁlﬁi}e qlr%eéj@\é tﬁegﬁlt(r:agér?&m@u %pﬁ%ﬂ@sthé‘ﬁ‘r%gi&f areas can be
renderedl sdn-pbBs omensoved aftedatthdlBnentiohtha almbstme foditelwetis to lmlt ¢rosstcprdamination
irk(ixrs end 115 and a series of layers of nedia 116 in
(crogsdy! Porous spacers, 118 and 120 are adjacent the
in |Oﬂ1er wnde dasighetan mrbpe pdssibie With thawsreseai imeation inchdingetinchlimited
ace. The di a, i of a size such that the
Ientl%aaﬁ 'CE%W%%?%‘?E}W&{” |“Ni%bﬁw1of the device so that
al ik lneuiticitido alrsvstidh mtpgipmérbeddacpd\xe layr to functoa witiatite addltlonal

o s s B e Bk Rl 8 s

dropb @é@%&étéothlaspaék@d 5&1 &Eéddé/ eth¥ hfdRsb! rﬁé@hamcﬁlﬁpfdpéﬂtlés m ‘dadupéd’ from the
substrate with the coating

mechanzakeaUBATETER) Be BREHPIORER, ApiYq %ﬁ@ac%ﬁ%‘gmﬁf’%s fbs{iigprgyides the
requﬂﬁoeéfa%xltfyeha&m?ﬁa fhE fn@&é@rela%éﬁ%e&le@r@br&é’éﬁ@%\ro@ RAd édﬁ@raﬁoh Ifeﬁolutmn

set done in a preselected pattern so only
assagiated wilt eedd mediacande everepaee fe ppigus ialaniabgan sensisket ey %’[ﬂ‘:’ﬁ Meteria wit

the (t%ﬁr%cg é&rgﬁ%’ éé»!d 6o S5 dlf‘lﬁ%@nesr héaﬁbge stlﬂ%%lshlbllﬁﬁn Al bé' ?e%édr\bbw whrrow to

RRRES I'sS shown anot
prevemﬂlxngh vaationsaif liquid éovpved;g@eﬁthrpmgh dhetniataial (this cgmersquﬁfp@ a desired

Q t
ovpibeBl et FUER ) Bt B s AR nBiasonei o
smeli&tﬂ;bdttbrat Incthigwaothe diffasitnelghathwvay fortan sd@rbmangtémyhbe shpiyenough so that

dIﬁUFIPH @ﬁ%o a(i?qq H@heﬁyﬁrg el i"'ﬁ g?t%fs @Fw gﬁﬁepggaar?f?ztggd%lﬁé thé §hromatographlc separation

as it® ih Bsrentiphepalatietdiicadmedi@ch square are for med of
coated are

in Tﬁgpp? @%@}e, Qgﬁnt&ygnfﬂgg%aﬁ %ggsdep fgthrgﬁéftcur}r,ygﬁ&gg%l ghr%r#a%c?gfréﬁhy media to
captBFe%e%Fé&ed r%&ule'ﬁoiﬁ‘l'alétr@b‘in &htalﬂlﬁg i #16Higwiithl o@br molecules and contaminants. It
el ectrophoresi s tive de

{
ey 1 RTFRGLATCEON SR R dfer e LOra B e B gl endoter
crudleg%c&fs shdifhs aRURRAY FaRd 1o6rgmc% Shedrde? Bdn@imiriafits dﬁﬁaygﬁ u@addo treat blood or

In even rows and columms. The area betwe p
othet batilefuids i remeveithe saleperhmelestie s lt@&Pr@tw&ﬂani@&n%as'r%df?@ﬂW such as a

patrﬁ)p'\%»sotr ofyte %‘%{ésn%d %bﬂensubl?‘asté%frfmhﬂ hdrhorRToPhE e, &aR bbﬁ%ed in classic

er S une se lons. It may al so
chromtngraphyr@pleaboa@ Rutifg prfoteing e agther moleayles. .lt\,@qwalsg beussd ig rgrﬂove viruses,

the co t
oncfrs R BB e Al oot e iR RSBl B0 hS¥Gediof e
presshi@lestios bance ta)lbredm)tﬁéalmedt pariitllaaDplReids 60RES5 28

PCT/ US2005/ 003281 and have the coating only where

there is active filtration or flow Optionally, the

uncoat ed areas can be rendered non-porous or renpved

aft er atBamplednRowi tetmperatyra lstsble agasose eolutinesuiiele fgr qoafing

limt cross contam nation (cross talk O her device

des&ggrsms:aﬂagamaé pawder (ips Xil loblained from Jigrea- &ﬁré‘fb)e‘#ﬂfe added to 40 grams of

wat%re ?e E\E( on\/{ﬁé %&gge% é{\{ﬂge Iié%t n\%”%% tﬁ%%@ﬁ Qfgqggc,]u)ﬁl%' irﬁ%ll égg"arose solution was

forrhedV B it fred fominglsblation whsoooledie rgpal tymperatere, atiwliehpointAbe solution became

oo ob ol 3RS AEPH ey PR R SR

mixRREAR Hedted dyained 35°¢ iy ag@tu&ﬁmﬁ!m gpraas the sait disdolegado form a homogeneous
associ ated with a packed bed of beads. The hydrogel
mechani cal properties are "decoupl ed" fromthe

-2 -
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mechani cal requirenents of the packed chromatographic
bed, because the porous substrate provides the 10

WO e@aiorme8 stability. In this way, the inverse PCT/US2005/003281
rel ati onshi p between pressure drop and separation

s SR R, B e g rscistos v
retaifé@abihis temperetuiea To Wistshiution | 89. 9geamsetmetamokand 04 grazns df faras FC-95

tuorssuEBRUEN SRty e et e PR BeGality mnat souton
remdine@lituid at loowtenbRtird | es through the material (this

coul d adversely affect a desired chronatographic

separation). Reduced plate heights of - <0.1 cmare

within the range of reasonable "pore 15 size

di stributi orExamdie2.tCvatingwsiyg robrhenmperbluresstableabarpset hway

for an adsorbing entity will be short enough so that

di ﬁ\fpbiyidldﬁﬁl nérldverRiabticOtingaf potetsize bijathoutd @) misiohd and atporbsity bhebout 65%

| nmet d
(Tyos Eaba e roudeabery o1 vl teioh B PLRRRS MR &eampeesain
ExarﬁBTéﬂ a’%corJ htfto lﬁ%dbll@wn?é prbdéleur@ r'Ene Ebtic wars\e&psﬁsewtn tmagarm sulgtidl of Example
eu of convent| ona

1 su@é@at lip EobptuasSaMBRk Heee Psé@w@? o e @eé%h“@ Hﬁ%a'x@%wa&%?%ee“ two

shee‘tstof )@fh?ler’{@ fﬁrﬂ ar%téa@éezémjeﬁ@ltﬂ iBfovdscesOsdluas ﬂ‘bﬁﬂhésurﬂade o?ﬁie fabric, the
e used 1hla5r|mar clarification step jn

fabrig wasahqn\i@ﬂqﬂe@ifﬁm mesteesand allged 18y af \parg aena?enatwed? @m&e the methanol
and @'[BQWQRAB@F by ﬁi/ébb‘?a%orpr'ﬁﬂ@ & %oa'fddﬁ&ﬁ@ﬁaﬁﬁ@ﬁ n*m'ﬂéﬂséoah hétohé @@bl&ﬁb agarose
enove 't ['ar ger cont am nant s. é' be used
and torreranve the eacand surfagiemtéus prealing e £aatingcns eftsentna rRY(PRIRRE- "he costed
' d fabri

e B s rnd e TR A RE T RBN Pl B8 g contod fb
was theh sptih@atsuich as a growt h hornone or the like. It may

be used in classic chromatography appli cation to

purify proteins and other nolecules. It may al so be

used to renmove viruses, 25 endotoxins and ot her

i mpurities bef or &xampd 3 rossliakiegef@gaspsecpringr oduct . As

can be appreciated the nedia of the present invention

c affhdeatéraet agacde taatefl fabricifomesampia? wasdmmersedip p mixius Goptaining 5 grams
of e%%)IO[??lYC{SIH agcﬁ!%gpgéagns]of ?l\@?o%@g;lﬁmcfeaﬁ\é‘ feﬁllpértc\lﬁglofth@%&@éﬁas then raised to
50°@anyder crdstinkisy réhdtion Mta&Jwaétab pﬁuceed ﬂhgr’mnparature fghy6 harg ander gentle

i b0 A M T R b ko

bas@agar ose solution was 30 formed. This initial free
fl ow ng solution was cooled to roomtenperature, at
whi ch point the solution became a gel having no free

OB D A Sl B iR o 5B

e, 2000, S22 08 i 15 o o
of so%%rﬁoﬁ%%e@%ﬁﬁm%s%@m Sobiiunstytirakidepthe teftpbratussal thisisalution was

ey 10§05 W BRGRAS A WaB e BERRer e eure for 1

houfs%H&%?@é?ﬁléjégﬁ’tatloﬁoTﬁe'%h%pﬁaS}l F&héti@ﬁbilzea%oé!ecgétﬁﬁwwif nseeithavatet several
1 grans of Fluorad FC-95 fl uorosurfactan

tnme@@rpraw)exw r@acztam@ee@d base. tee faRrig Wﬁ@keptdn V&R Pmerm?qizaw Shthe modifed
agarose solution. This final solution remained liquid
at roomtenperature. 5 Exanple 2. Coating using room
tenperature stabl e agarose A polyol efin non-woven
fabric having a pore size of about 100 m crons and a
porosity of about 65% (Type F02463 from Freudenberg
of Lowel |, Massachusetts) wasscoated with the agarose
solution of Exanple | according to the follow ng
procedure. The fabric was exposed to the agarose
sol uti on of Exanple
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I such that the fabric was conpletely wetted by the

solution. The wet fabric was then placed between two
waosheses of pol yet hyl ene fil mand squeezed geRet/U§2008003281

renove excess sol ution fromthe surface of the fabric,

romthe fil eet nd
tabr i e R4 0 0550 bR R TR Bl L 08 arimiEb B T 4 B3
condvetivitaiémS. and unbound vvater by evaporation. The dry
coated fabric was then imersed in acetone to gel the
agarose and to renove the salt and surfactant thus
creating the coating of essentially pure agarose. The
coated fEdample SwBwteinhimeingeSPifumcivatized dgarobdidobiaefabiid nse
the fabric and to renove the acetone, the agarose
& damedisk alshe 3 fuldfonatived tdesnse keater fabric fnan exmmplEX aepineneBed in 6ml of

o G L9 2 AL 2 S e DL SRR oo

was akonedio memEgm ib captaainth thefpratghi sotmhmfﬁrhﬁ doursiatddoch t&ﬁpe@ttﬁ@@nd@ff agitation.

sodi,um h eofthlsmx
Ao 05 PRI oo it PR UGt kPR Babe Fpnt of protl
bounua@thafabmgﬁd cél@lemdo)@@@@n 8l v@lmhéof&rﬁgﬁmm@tsw bﬁatfn@rThb@rotem binding
nqer e crosslin

capeaiipt B Dt emsiot s P iio WSl brcs ho apiar Top e braugh the media

was BEEANIHE] BXEESSinG ﬂﬁ%vafétef’(hrad@;ﬂ a c%&?san@é@mﬁb Rodified fabric havmg a diameter
Functi onal i zat1 on of crosslinked qar ose coating th
P

of 1354 4ng ysingh3 solumsef wejerd b in ieightc Fhsramplp Rask fl@yaat@@fevat@b@fﬁ@ral in 14
secoh@nti&t t25e @RS ThSutBated s‘&'ﬁ@;‘a@%gd 4 fbowPrafs 9f 44k lﬁ? seconds upder the
containing 6 grans of sodi um bronopropanesul fonate
same;poafiionsf 1 M sodi um hydroxi de, the tenperature of this
solution was 25 then raised to 50C and the
functionalization reaction was allowed to proceed at
this tenperature e agitation.
- The sul f opr opyl f%@@?lggnda%%gg&gg@{ngg%g%ri c was
A palysletin nointwovendahsic oidwuerapla? having apere size of@ha #)0enicres snd a porosity of

about g:?ﬁ@?i&)?tefxﬂlﬁl @9@% acMPogngft?@é koﬁq%%g%% gﬂf)%s e%lg?ed toa

squtl@@EdrﬁdﬁiﬂQ@EﬂrMB:bse 4rail97 gameatN, melmthlyledatamdeksetuﬂatea &ith lithium chloride,
buf f

suenfEEE LBt hBpRRITFTGH By Erotue. e RefTae Fasingh el eleen o

sheetzlolﬁpbly’ewwyl@rﬁe fﬁ?arfdlﬂqwemlrgahtly&ﬁémmw@sﬁsomm fdeh tlﬁe?énﬁadé ofthe fabric, the

fabnqa \gﬁmﬂ% re[zrpqyﬁcf {éggggg mg’ Eﬁefe\%égé ‘nﬁqr%aa @é@ﬁgm%gegr osagqr ?050 % minutes to form the

coatifd) OHB b@thlesekwété@fabr@twa@ kép¥in waten dﬁ@bdatékﬂfébn@\ﬁlas%f’@shﬁm and SP
contalqlng YSOZyne in a concentration of 1

functjongiirgadolioyhg thg progegs pid-xareniasidang A B@rhxsa%yfnemng Y ‘iaﬁ@’ty of the modified
fabri@ﬁé%tn%a&répdcbﬂrdlﬁiﬂo fh@?roé&iu@%ﬂ‘f)én@l% 57 P8 MRMhah EBacity of the coated
under agitation. ter 16 hours, the concentration
fabri¢ wasdneapised tpbe 19 Mgy fadiiha sol uti on was measured and the
anmount of protein bound to the fabric was cal cul ated
based on the volunme of the 13mm di sk of fabric. The

protein binding %ﬁﬁ{élﬂy x%n golél@ﬂfoﬁlmbg&té/\as measur ed

to be 50ng | ysozy e water flowrate
A pelyolafimon-we vandatiieof Egarpes? fmn@a pore eige & pbawbHE uidrang andaeporosity of

abou¥ %&ﬁfr’\ﬂlv%s%&ﬁet} \Wh%ﬂ%n bt d(n? 1y tl?e;fol@@ﬁ;ffrb%cegﬁret R%oa[ﬂpagdé urlo%%as prepared

avi n
contaﬁﬁng\ﬂélge!extmﬁ(ﬁﬁﬂ D0 M), gbpolyeTFansgiycpllduglyhldyi eﬁaerf 20qypotyadrganade solution

(o885 e MRS RIS B s oo

seconds under the sane conditions.
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Exanple 6 Cel |l ul ose coating on substrate 15 A

pol yol efi n non-woven fabric of Exanple 2 having a pore
W@ ews/oTfs2@about 100 microns and a porosity of BUDUS2065063281

was coated with agarose according to the follow ng

abolt REEHEb&Ring 441 -%mf'ﬁort aieh fhgtt n@ %Q&o@&‘%ff@ a@gﬁ@?g}%tsbl §on. The wet fabric

cont al ni ng cel ose an
wasNheN-plaPEr@'@BWBrawetSlaﬂﬁS@éposiyaﬁlyJeratf@danmsqdeetedtgbmtly ito rebverekddes solution

fronﬁH{&hrfgéé%g‘ th%_%%rl 8 [fdfbﬁ \)réélﬁthe\ﬁ\g@%kl% f%nﬁpéﬁ%éﬁa%@%@ﬁw?% dry at room

tempdnatre. sThefdrypcﬂajedlfdbyd \gaseheh iplacadadmah @éruﬁez‘im‘orgﬁmﬂs&b dffect crosslinking of
esu ace of the fabric,

e sol ution from
tne Gy S SRR TSt el Rtole SRR B T A ibEEpged aterials,
inclugiing thie mmtﬁaﬂ:rm&iey Themasetédiﬁbhclwas k@i RfwateP Th QodlinRet RStrdn@oated fabric was
coat | n%)ethThe coated fabric was

they Bl e B e Gietie PURSHTRe Gaisl e s aimerhiag sanecty vas
meaSiited 4codraing 10 el protdiive b Examiple 50 Th@lgsoﬂfn%ﬁrﬂ% Bspally of th? 0 eg fabric was

3 and 4. The |ysozyne ndi ng capacity o
meaﬁ*ﬁﬁk%@mmbﬁfw@ was measured according to the
procedure of Exanple 5. The |ysozynme bindi ng capacity
of the coated fabric was neasured to be 120 ng/m

fabri C. 25 EXa”'p|E§an?ple@¥’6l§aﬂﬂarﬁiﬁ’@60‘a@@s®@tr bstrate A
yol efin non-woven fabric o lavi ng a pore

Tefﬁt'ofbf“e@% Deving@@Hief @ wasrpsepaied U%nqdhﬁn?lwﬂg fogulatighiout  65%

wg%&%a “yénth dextran according to the follow ng
e A coating solution was prepared containing

r oc
E@‘VQSQQ@WCNQWG(SOO 000 MW, | g poI yet hyl ene gl ycol

5.0 e yenehiieioni B AP ARE [ HAEMAR ilh ' 2" (oler
Tﬁﬁﬁ/mmnwwmef (4B Nisclutioa)s exposed to the -24 WO

Wﬁ@é}g?SZS PCT/ US2005/ 003281 above dextran coati ng
sol'ution such that the fabric was conpletely wetted by

A Bié5 swiraiigh owlecildn et polfettylehe( upw;amemm@m wab prenét whie e &l and

o U LB SR e LGS Bk
polyéthyl[elne fiim bladp endftiedotraig Was/\@@:ed &R oved l%@t\ée@B Cr®Mdifa®s hollerbbmg careful not to

ets and al )0 y at rogm tenperature.
cry o e megaigE o e W?'e cmﬂwa E7Cona Eisavet merabrana s thep reamed from the

bag Sratalldheh QLtrpat rddnbhRedurs: MBS Sy indkibRge Ris thenpRBedif A 6\/@5‘ at 100°C for
coated fabric was then rinsed in water several

The
four '@qwﬁs%cw efedhvessiiipg Gl e mermbives v thgn thoraughiy shiegl with water,
methtamarm%é(r@&ﬂo)f L & (‘4i 3 N&Jrglea é&n%@?oed?y Sk tgnq@%urg SRk rﬂeﬂ1brap]e was found

wat er. "The crosslin extran coate

to webwitty Wates cormpletely and had & elfong anity Br Pengeqyi-Scarcnioaic dfe. Exanpl e
4 and the |ysozynme binding capacity was neasured
according to the procedure of Exanple 5. The |ysozyne

bi ndi ng capacity’ of %%ﬁggg%ﬁgm%{egg “ﬁ%l ™ ameasur ed to

be 28 ng/m fabric. m ne coat ed
s ub gnaimes solytion wa&formlatedrwfollmws Ha Gy acgylamqmﬁrooaneguwms acid, 1.875g

e ERARES ol A, 95410 O L B s oy ifene o v
8,00Q) ehdy/Z8 watee Mkis salution eqsi tien|diutel by d R3mi-ofaabtdhé @ith 489 rgacure 2959
photoingdaﬁ)% {og?{sn afga @g/s%@f)% &E ] so?utlgr? wg’s%%pl%mo ayn%a (\?voven?Frgu]dergberg FO2463)
such that the non-woven was completely filled with the coating solution. The non-woven was then air dried for
1-15 minutes to remove the majority of the acetone. The non-woven was then run through a UV initiation
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A 0.45p ul trahi gh nol ecul ar wei ght pol yet hyl ene (UPE)
menbrane was prewet with nethanol and directly

weorvsattsesl with the above sol ution for about 5pen/ns10e5003281
The wet nenbrane was placed in a poI yet hyl ene fil m

R R R CENEE R RN AL —
of themrdnotaeresolut@n ocdutrecdaTle stingle watsen We@kddfma $cRiac(B) & Waterla@hs for 24 hours.

s then ved
The‘i@ Zg\%ggm E&%ﬂpm&%‘?f ﬂ}e(%ﬁ?cf @’P%\'[”Eﬁsléred ‘Pﬁ’@ Ggmg/mhfé%f ane
was t hen pl aced in an oven at 100C for four hours to
conpl ete the crosslinking reaction. The nenbrane was

then t hor oughl y washBtmpletid, Mmbrﬂénccodmg hanol and

ydr ochl or wed to dr room
1 Bt s Bl SRt ol oAl 13t Ve i S08ML f acetone
cont@mlﬁ@b |r3%% Vga@@é’Z%@@ho@onﬁﬂafopﬁ%rmf’[rfe' oBathy sdidibn. FI’F?Q GShitibn wa%’ applied
25 Exanp .. Mononeric coating A

ac"%?ﬁbm X %Oi@l %%ﬁ‘%\‘?%ﬁ? W@PWD@&*%@( thpscoptey fabriegvas mpasgyepd to be 68mg/ml

fabriacr yl am dopr opane sul fonic acid, 1.875g nethylene
bi sacryl am de, 6.8nlL 50% NaOH, 3.8g sodi um
dodecyl sul fate, 25g of pol yethylene glycol (MWV 8, 000)
and 76g water. This solution was then diluted by 125nL
of acetone with 0. 5% MgadiiMengoesio coairmt oi nitiator to

f orAhehomeRbILRE o?BJaMEIb OWQas fé@%@é@ %;«%Bt' t% it \A‘f%sw@t?&’#waheﬁsﬁll? of acetone

a non-woven (Freudenberg
contaiping vd¥fe hgaﬁmg 2968 mtanitstoy tOff¢rmIﬂaaboahng solytioe. Thisssbluting was applied

acco?é?lllrg’{é Egé%tple-gp ghﬁoq)&ezypﬁﬁﬁ@m%’@&cthcﬁg}e%'{)ﬁecﬂrgﬁrg(a@% @eas&nrﬁg e 70mg/ml

fabripon- woven was then run through a UV initiation -25 WO
2005/ 077528 PCT/ US2005/ 003281 chanber at a frequency
of about 200 to 450nm and an exposure tine of about 2

seconds and pol yrrerl t he mpnoner sol ution
occurred. The sanple %é'g?%éfﬁﬁ?%eé'ﬁ%"& M a series (3)
Afmonenee soitian &fExdnmle Das Ifanmulsted exfémthbmdaw&ﬁsdﬁam%mw in the coating

solu@oﬁﬁ@vsﬁﬁo oﬁ&@% g;%he(é%gt qd g tq a%mﬁ@y% Epgl%cagacﬁy of the coated

fabricwaxmeEssursdiobt it g faamamwdd%n%nmaﬁg@rcawcwomse%qmt
that it was diluted with 208nL of acetone containing

0.375% I rgacure 2959 photoinitiator to formthe
coating sol uti % e{} sol ution was applied according
to Exanple 9. TR §3‘é%ﬂﬂ@%°ﬂ%im@ 'B’!S’Bék',qsﬁie of the
c Oatrmorﬁéﬂ@élm@n WastoRRRY beLlidwe: 1@%9 @@rﬂ&hﬂépropﬁ@b&uﬁ&w acrd 1,875¢
@ noneri c _coating nonomer sol ut of
e oG BT o Rt AP P08 R GOEnane gyt (WA P g weter, Tris
solutih Whs Répdlile@by PERE %@eton‘é‘mﬁ 925"}6 B the %ﬁfé’p‘n&&ﬁi%&b“rﬁrn‘?? Soating

phOtOI nitiator to formthe coati
solutigp, Tlisiselhtionags wiphsH inéoch woyercrylorisereent Mi"l&wa @pipe 6®micrphmesh) such that the

non- \lﬁ%ﬂ%gﬁ?ﬂgn@e@@? Hég Slﬁl‘?ﬁﬁfda‘@/ ch%:nhﬁ@f}ﬁ%ﬁ\ﬂ %I%?&l%%alr%gd for 1-15 minutes

fo repogtitieogjorty Q&thﬁemfieﬁhs adnawoveis ten Exﬁumlbiea OV indistion chamber ata

frequ(eﬁd&%\“ébﬁpt%O B)&gm a{nh Qﬁéxpﬁkﬁeﬁ%@%ﬁﬂoﬁt %égs %{@ﬁf"? S%lgatfon of the

mon@mEe 6dlidiom gcct:rdesmlsrwhme \Bas tfEnavabhed dnzayseresiB-8)ctf weterdaadr 24/mours. The
abr.i.c

ol G 9 i LR 2 A9 B s

The lysozyme binding capacity of the coated fabric was measured to be 67mg/ml fabric.
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Exanpl e 13. Mononeric coating on nylon substrate A

nmononer solution was fornul ated as follows: 12.5g
wa@eowglozaseglopr opane sul fonic acid, 1,875g 20 neCTysm®n&003281

bi sacryl am de, 6.8nlL 50% NaOH, 25g of pol yethyl ene

gl ycol (MW 8,000) and 80g water. This solution was

then diluted by 125nL of acetone with 0.25% I rgacure

2959 rotpeiatiiettaanaple T dgaresa ceating aqquin@leﬂ 004 928Tcmisgbstrate

?ol ltglwg ?a\ég%@gw 6,?\5&% ya%rg?agen%%go}ﬂé zﬁ?ﬁ g%l%g eﬁi@rﬂg water. A 2.5% (wiv)

solufianof agavesn wasemactiby diswlving fl.25d agdrose (type Kihebteioaxt fromgSigma-Aldrich) in
SOnﬁ&J #téé@p Tp? non-woven was then air dried for 1-15
MR REUeI UM yve the najority of the acetone. The
nonk pubysiefn riod-wolkdmabritioT Ekdnipteliiaviag &voré sikd df aboubt00 edivranb @iid a porosity

5 fre of abou 450nm and _an_ .
of B ks TR B P RO e e ETCHIG PGP e T BbiCoRs Gposed o
the hriwe adéﬂi@@mloﬁlﬁlwwe@ for ARGHIUteR Guch T ths RIBTd \ﬁas\b@’ﬁplét@lﬁmettad by the
in a serji 51) of water athsfor 24 h([)
solm{b The welfabric wep ttm\;@’ép Fpthe agaEas? sRiytionand damedagply P aced in deionized

watdritrOK RERS TRE modifda #BridWhsrien %e;ﬁﬁl ViR, efh@m@@ﬂﬂol%fat@ ﬁ?du@lﬂt'he fabric was
m croscopy. The lysozynme binding ﬁéam t

determiaedhy meadiring ooy rate uqvekd C'fcéla'kﬁ@mel? hwogf%famc havipgga diameter of
13War oig)goﬁ\%%f fobtdi Wﬂgééﬂoﬁ%%\%ﬁ ;ﬂj{@t%ﬁé\/\’ a\ﬁz mEXAFBk fow under

e coatlng accor 928 o

thewtmmm; sxggestn&\thah the gore0f ¢f16|fé@hﬂ0 vere W@nﬂawgp@déwmamﬁ

di I

Bl oSSR Al et v
composie osdia {or yaperafiing whendthabinding capaity iSpreater-thandhei Surifa)ce bindigy capacity

50 f the, 8M |yt i.on. i _ .
oS beogh A P b oy DT BB s
entitvitd:tmém safii deraly portes it toes nathinddydhetmaSSHanenst. Mimuefdre, itk dyhdntic binding
covel aseniady Bsegerien ofty cormalaitabag KB TRt M fusoppomeracing
matSid) at{ee ?otrd@térnﬁrite;ﬂ%drﬁ@cﬁumc@l?pro@bmfs cifmathrbrhaog‘r@bm b?d. \Q'a-s

et e we e SOl utl.Qon ¢ wa T
© heHesRURY §1THA L S Hrog e eR Tk e O angh g1 e o e ERymizaton

wmtEHvﬁSx‘?ﬁ%dh"&ie%pﬁ’n@r\tZaﬂfével@ne&t@\ﬁnﬁ\rhlg‘h%so@t‘?onfb@é!f rerformbie (snmllar to a = 30um
fied fabric was ﬁa in water. The wate

beaﬂ)ablé wittha pﬁn@wbﬂlw@ml%rmr@reaﬁét ORI YRegale bea Bgdia E‘%Ow@ bead). A high
res&llnlgn {)r{eﬁ’a‘gétlp@%éadléfgrr tﬁ’eusgﬁaréloﬁé df Eﬂdllnaécufé%ﬁd c%e%ntuﬁé@%f interest; a novel media
abric havi di anet er of 3nm and using a
whesethe bindingf capasthyss grgaiemhain thethindigé eapacty gxpgg{eﬁphaéedcgn@eﬁ@[face area of the
po@@%éﬁg@&? r?rﬁ%?ehM &{Jthﬁ dgés%\f ré'rgﬁg {Sar?klﬁg?ﬁ%% nﬁéﬂﬁ%ft}r’e%@ (As is typically
reqmnebwﬁrahfaad mla’dewlq))IThggmqbosﬂy pornigs rmab/gésorbmméy@mehmtﬁ@@@n be fabricated

1ntoia Ség(%iietvisc%% Bﬁz‘\égg%' 6€éq%k5%;%rf3f tgﬁ%éoa%g e% @é%laﬁ & §&ﬁtbe disposable.

Thewdalarcaitidgs couldtve easily diormecteld ang dtqusactd)fwmufsang:jur@ad:kmg” frévadure.
the surface binding capacity (capacity based on
surface area, nonolayer binding) but the diffusiona
di stance required for an adsorbing entity to travel
is sufficiently short so it does not hinder the nmass
transport. Therefore, the dynam c binding capacity is
essentially independent of the convective flow rate; a
novel nedia where the adsorbing/interacting naterial
does not determ ne the nechanical properties of the
chromat ogr aphi ¢ bed. 20 The "decoupling"” of nechanica
and chromat ographi c performance allows for a | arger
optim zation w ndow for nedia devel opnent; a novel
media with high resolution bead performance (simlar
to a = 30pm bead), but wth g perneability simlar to
or greater than a preparative scale bead nedia (90pm
bead). A high



resolution preparative nedia for the separations of
bi onol ecul es and other entities of interest; a novel
woredsaz7sedher e t he bindi ng capacity is greater PEEIS100%003281
bi ndi ng capacity expected based on the surface area of
the 25 porous substrate; adgyel nedia that does not
requi re packing of the nedia before use. (As is
typically required with bead naterials) The conposite
rlals/adsorbent hydrogel material can be
TmnﬁggﬁHggﬁgég into a cartrldgg dEV|ce as thus not
requi re packing prior to use and a novel nedia that

G TR R A o M B B R s

subsiaa Ge bage supstareding eporeti%7semp361ﬁ®’ sﬂidlBQ @nd one or more porous

00l 0052 L Lo S W SPMA0 45 B s s

- hali R RlaBInReRactiches B sshetpad 6itat 104351% abiing porousao iarsatecules by
substrate, the base substrate being a porous,
aéwm'o%ﬂﬁbwlt ing structure, and one or nore porous

. TROLUHERA & clﬁﬁtatt\htfé&«ﬁt 1R 5uBdtrale@AR b fom BeéMcted @6m e gfdup consisting of a sheet,
surfaces of the substrate, the one or nore porous
adibertanthgsordilhi ng a void volume fraction of the .

. The Ql?o'é K & cim ‘@fvhe eﬁﬁl%t onk & A6t c&ﬁhd@greﬁ&ﬁt@dl& §u93tant|ally all the surfaces of
bi onD ecul es sorption in its bul The
tieadobstiatet e of cI aim1l wherein the substrate isin a
{ e SHRRA, thed
A Rl SR s o By Ba SRS Bamsinga oo S, hedese
substrateibeing mmrm;esebsuppm‘tir@ stresditre ang onewranofecoraLsiPQineric coatings on all

ggcg%@fr\}‘e tgsg%te og% ﬁpc?té' %?ﬁ:gggccg{gyl rjaﬁ ag&tﬁfgra%tﬁ‘ 50% -preferably

fﬁ)ﬂﬂa@blﬂﬂ 0% fusabow Bti)% bithengidavolbms ef ttmmms pﬁhaaqubstta@ apdthe substrate has
substra e bein us, self-supporting structure
QQH%IC%Y%'\@H'OWP@@?J&@L@ pol ymeric coat i ngs on all

: ﬁ;b’dr&@‘é@a‘ted%?bdtrbt@ fob Bdesiptichtbasedishiearations comprm)? ebasg auhishigjs, the base
occupyi ng froma out 9 refera
b DE00s PEOISTEPEA ST RRE SRS 7B MG S o hao pfElRn febrs,
Bh-woli fé’dﬁ@ssfeﬁ@ﬁtférsamé*ts tribRoliskad FO%LS mlemBranagpand one or more polymeric
convective flow and diffusjonal flow.

s captingsion ol ieses e uaNRIS hotnegETeR C%%TQQPECPPW?W about 1010
%ogggp%ég tﬂg\équ \JTBfi‘nﬁl@ ofthDSds 3k Be sUbBifatda the sBsbS naing gbel cdgvective

supporting structure selected fromthe
@wcanqbdiﬁttsimsalﬁmw ng of woven fabrics, non-woven fabrics,

. é 6%ﬁ8£tédbs%5§rate%ta§sor Wb%édtsgﬁarétﬁ% cBH?r%%aB@dé’@ﬁ@ﬂ@t@ +the base

or nore I'C  porous coatings on all
&ubstfated:tesng aborbttsesed;‘tsmppmm siructyra eelesied from thewroup easaitting @gwoven fabrics,

&g‘ ;: wl,jl) i @g'cﬁ ??gs Egtg%grsw &ﬂhs aﬂgg#%us%rﬁb hest 83 1otRbdof a material

e su rate and the substrate
teaeaem gorg e droapeovsisting vielastic] wetelaan olfisses asd aaar mere Bolousgolymeric

ro cate bst r.at.e for
EIHF 8'ltJ g'tﬁ”l ACEY us’s‘,l? h@le Ja g &r rﬁ‘%% §c[ls% iQ &)a{?rﬂ§ S%U@/mg from about 10 to
ShenEsoriak Be ed Volin@ oPhe pores of the kibstalpaulrite suigstrate haniggoed convective

sel ected fromthe group consisting of woven fabrics,
iffesioneld®Wi cs, felts, mats, fibers, nonoliths and

?BBﬁOMBﬁﬁﬁer a@éb?’pﬂér%d@&%e@éramnmtnﬁxfsmla baseesdubstratedhe base
omthe group consistin pl ast.i.c

gjba@g@@lr@ﬁ@or@ufesqyrsupp@ﬂlgg %@ptgr%elﬁ)céqdjrﬁ@lﬂpcgroup consnsfJI ing of woven fabrics,

non-woven fabrics, felts, mats, fibers, monoliths, and porous membranes, and one or more porous
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coatings on all surfaces of the substrate, the one or
nore pol yneric coatings occupying fromabout 10 to

wW@bwan7580 of the void volume of the pores of PEEUS2005/003281

10.
1.

12,

substrate and the substrate having good convective

pBli/rﬁ’éNc é‘éhqng@'oﬁ fsl}b‘éﬂaﬁ%ﬁﬁ’) all ElrR¥es of the ubBIRI te 0@ n®EL coatings occupying
substrate for adsorption based separations conprising

frm Beeyk1 0o Bt 89Pec0f the M%d Yoluge of e pares o the Skhsirgiey ”5 OB® PrauRse Scoatings
ﬁ#)m%bl BRAE BI' e ﬁlfsé&ﬁéﬁﬂ@s a8 e ShiRAatd RAMY ?&ﬁ cBivBstie flow and
sisting woven fabrics, non-woven Tabrics,
di‘ff@ﬂlqnglﬂowm s f| bers, nonoliths, and porous merrbr anes,

RSP RE RGO BBR R R8s Y02 08N RO e conng s o o

agdrésesur f aces of the substrate, t he one or nore

0 S
Tﬁe ﬁ@étgﬂl of 851&14% @thg gpée%gétgpé)suam z%% ﬁpﬁﬁ&t%ﬁ%’a%uttz&)emmrons
Thesubstrateatf clmgé whbrelnrtt@ chaiingrizas adlﬂlclmeas obfronmabpw 2 to about 50 microns.

Tﬁ%ﬂﬁl@f@ f{ﬂaa"ﬁ fglﬂﬂ‘l gﬁﬁlps? ﬁagiségrﬁgﬁ%eﬁs i %mn%o&%?o about 50 microns and an

asdifpipbratsice m‘ffromlaajum fb abdue2@inandnieeerssubstrate is a

non- woven ating i s for.nmed of
AR RI HE b G R bSO barpbd SoroBEhefe uprte. the base
s@shaé berigR paREs, SelRpriRg Ericiafe ahd @rl@oﬁh@ﬂdtporaﬁh pto(ymé:ﬁvwétmgs on all
200 m_crons. 0. The substrate of ﬁ‘i aim1l where é P
{ Ogé)(pf he void

swiages o e pubstrale, fheiopac dgee cafings Gsmyrape i 201 DY

vEWliRd §0e-porkd-of thEt@bskHB aifd thé Gap&tity 6 tRi sibskatetiard@péhdém f the convective
coating has a thickness of from about 2 to about 50
flgw prepsiies afiiee %Pﬁtra@ver age pore size of fromabout 1 to
about 200 manoneters. 12. A porous coated substrate
for adsorption based separations conprising a base
substrate, the base substrate being a porous,

sel f-supporting structure and one or nore porous

pol yneric coatings on all surfaces of the substrate,
the one or nore coatings occupying fromabout 1 to
about 50% of the void volune of the pores of the
substrate and the capacity of the substrate is

-i ndependent of the convective flow properties of the
Substrate. -29
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