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POROUS ADSORPTI VE OR CHROVATOGRAPHI C MEDI A Backgr ound

of the Invention Chromatography is a genera

separation technique that uses the distribution of the

nol ecul es of interest between a stationary phase and

a nmobile p T

stationaryegﬁggégbg bﬁ?gﬁgﬂﬂgﬁ%ﬁgﬂm:y?@Aa d

i mbi bed i nmobi l e solvent Cblunns wi th associ ated end

caps, fittings and tyuhin re the nost common

configuration, mﬁthfgﬁ@“ﬁ%®W§wﬂ§@W8@ into the tube or

colum. The nobile phase is punped through the

col um. The_sanpl i S duced , at . end of, .t he

c o2l e IS (e s PRAs AT it epes o
mteres%e%kéeﬁ@@faﬁr’onﬁﬁgﬁéée aitch radbRe B %hﬁékchl@r d@paration.t Tre steghag phase

or traverse e colum_at ferent velocities

refers o@paross @@mwﬁﬁm@ﬁwoa\leesowt o sene et o, s and

tubing anﬁm&%nﬂfon EdBqupdbrt) Wk thd Qled}gﬁéék@lﬁhﬂo £ DO HEDkISN . aTHR mobile phase
rel eased i n a separate ste unpi ng an el uant
is pumpe torewgh therpolymg hTheﬁ@“@%‘IS u\ﬁ‘ﬁ(ﬁlceé‘i PRAARE BGheGIKME. %ﬁléthﬁa’%’us

componé\ﬁ%1 hdse V\fﬁ @gta%%g % s&rﬁ d t@ BriPRBeds &RYersel tRtolumn at

ange I omat O Ic Interaction

dlfferenﬂvelocntm oﬁ\eamayatedrcemmnsrés 8 a@dlect defeatasipt tp per ead efitheicolymn.
Adsortfeg r@'ﬁgrg# aﬁ%{% ased %é ?tg%w&pﬁﬁérﬂ%ﬁfa%%fvéﬁ BYough the column.
Chronmatoyy@pred rogjiicap Inyludim dmoxtgh:#ter wetoddls gel chrokmatogvaphy, ion exchange

oo SRS e o g b B b

chrombtsgkﬁbhly ammmoadmmtbdnl mthmatbgramybecmm effinit cirematagrapby; @maffinityh

re e at 0 ese .t hr
chrompiGG R SNAROFIER R QAHR R AR MRSy G (o B ofife ar
chromt8fashitlor 8dR8rptivé isepafhitibris@Ed ead-piugs, lnﬂbﬁblltrfdb membranechedia to accomplish the
t herefore operate in phenonenol &ﬁsﬁrﬁ é\bdl fferent.

desiregggparation. Tagse fhregitachralegiss eadseNone RS LU sepations
via dlﬂteﬂ'@ Cgﬁw?uﬁﬁbrﬁl@ rm {RerQi6E Y Ae Mﬁﬁer@ﬁ&wo@lbéﬂg dlﬁétérft @J@}Q (kg @ifference

tiron of an entity to a ligand

betweerctbese dyeedrrdiatistbe @@ﬁﬁﬂé@m bajueen Fﬂ?uadsof h"lS\Wfaﬁ@ “%érﬁég%’&%@b"f an entlty
toa Ildéﬁ(?é@ggeﬁ@%cﬁ@%ﬁ%@% t O?e%%egmﬁdg&ﬁ urring at the bead

adsorbin surface is
| riead besed medid rewe coneagtiveriiow g@nrnwatj}neg)@aqsgg@qq agileymagt of the adsorbing
di f.f usi Th w
surfaca &"&?rpﬁl ﬁ)glae tae}t? ?rﬁl%gﬁ/ %He\sfi?azcﬁeéd%% ff.l%é’n SJCENSZIE'F ?Jev@propemes are
deterrtihegifbg thebeassizar Bméller lmtadsaequlreb;ghevm’essme tof attem/equnva@ntfbw rreolumn.

Howe@ém@rqulwglhrlﬂ Egﬁ%{ :glc%ogé o?cge%e?@ﬂ%@ftrge?uggf I%gly Thﬁ?ef@’@tthe static
capacfhpaha Setiipw plfdpbrﬁeb ef thd ioateraisepact neesssarfly dolygedron interdepdnderdr idowever,

seca RSB EtoN oAt apueh 4 SDE YR RO PR Rapacin o

throu%ﬂ'nﬁoﬁé‘ L anl/en ﬂd&ﬁat@)ﬂ@@!ﬂbl@d BitHedeatsieandibértire(tehp eamidcyveiflaw aroperties
hrough node at a given flow rate) is coupled to
Oftheﬁﬁ*‘@r%@ad size and therefore to the convective flow
pr-[y‘g@ar Ii her are‘afof &%a@@@?ﬁ@@ﬁéra\tloﬁy ol@satdhitide ﬁolj?riiees auckas afarose, are

ographi ¢ separations

K/S accharid 5) V {]e 1sh
used o unake mma@@byd@mallap@se g@g@tlrtgdhe(ﬁg) weigom ap@giequysplution. This can be
done BJ&?JS?’WeLé' poﬁ%ﬂ@é%a&%‘?ﬁé’lt% g&& 355‘594? Bdint RS pchrerﬂégaﬂdseafﬂMﬁém;ﬁe the

one” because these poly
polymiaariest e reeted aboge ksonetting temperatuggewhighds about 92"& Brpdcqb%@ged in the presence

of wafia ? g{ %Eqvp %t t rﬁp%g:]gt!rrg ithﬁ rplaﬁm%e‘é'tg?ﬁd tﬁ?r@c%l)tar?ﬁo g@%ﬁ% g‘g?j SRR by water to

di ssolved in the presence of water. At or above that
tenperature, the polynmer nelts and the nolten pol yner
is then sol vated by water toj_ -1 forma sol ution. The
pol ymer remains soluble in water as |ong as the
tenperature i s above the polyner's gel
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poi nt, which is about 43C. At and bel ow the gel point,
t he pol yner phase separates and beconmes a hydrogel
that takes on whatever shape the solution was just

bef ore gel ling. Add| tionally, as the agarose

form ggcfﬁﬁi?@ %ol{(ﬁ@é gﬁubﬁtlgwﬁg%s }é)hiésqgé t%%ﬁ% oafxtwtﬁ &@B%V&the polymer's gel
pointg/m\'tg:igI ls:aboub 4B Cf At and b&'lo\atﬂ\e gel pasiat] theypolyfrer phasd seﬁa@témlﬂlbd@mes a
S are Lo chro
g aeL S S P sheres R ldhyGs TR e R S diBrath as e Spaose
appraties iteghl paiit, dheauibcositydiseisbiliton bévembsttightl 4nd dighes 4 e Bydirogel begins to
mneral or vegetable oil, to formbeads. The
form.¢ wo- phased material ( beads of agarose in the

I anh(ﬁt@hé)W QorfprWaac)harlld‘é bb4de BuchGe aletBedMehrimifodhPRFfedd, Be heated
eads t hemsel ves are diffusional ly

solun%(ﬁ 5qp§abgﬁedltscggypomh@q it jsestivRgddto %mm@m%&gatepcbﬂwdgugléas mineral or
vegeaMé an@'f@m bS&Hs OfFR hirh ﬁéé'a)hetePJI g%&fs%bég\érosé fﬂ%}é nﬁﬁwi@cnﬁlé‘ﬁu‘d?@ﬁhen

pr ocessed by cr OSS i nki ng e t1on varil ous
cooleg afst it keagsrspiiesqveied S he bRaps th@nsalws i @@JS@H@W@@%@@@%@ then be used as

mad fbrg;%‘ @ﬁlusn@r@eﬂr&nﬁa og na_gﬁy F’r@ﬁ%lg ‘fl%fy‘é;é%rﬂl@p procBdf &P&?c%glnﬁhgt ¥he addition
ke or c I'nat1 on crosslinkin
of Vafdﬂﬂ%ﬁﬁpﬁlferqh%@lsﬁ’i@ sgetrrepinityichenistries apigends, poeimfpabmagattve dwrge,

hydro%%mhﬂﬁd?% hﬁércﬁ c5r¢b%ﬁtlén9% gshhm n%&%ﬂ@b%ﬁ@?ﬂg&%hh‘ﬂn

capalyliies. ai ni ng t he materi al to be captured is passed. The

o358 R S B AMER e AR i

fluid doetaidisg the chaterd! tod:ek:mhrecBepasle Thebedals amﬁhwmasﬂed i rerthove lontsund

a. ackln ads | to.,a colum
contefnffB5s &4 A8 Nepr T RS sl EpRSEHE chiBe ™ Ohe
s hlﬂe@erblfp&lbletnb exist wltruum tybSofpiedinghb ya(ﬂa@&m lﬁ@ds&cﬁo 4 eolunad Aldifficult
ann t inthe co

ockages .
and ISP g O e e Sy Bl iRt e Y OB B AvaH Sneeing
bypagtnd blodkgged witrdPhé Gl eMCRacking o cakins RloftPafSiderdd s ritich dhert as it s a

depth of the media in process applications because of
SCieNgte pressure that nust be overcome. Excess pressure

Mehe QS bERIS Iuﬁ(@‘i’nebi@é{ﬁ’ of tl@méd%%ré&s@&bgﬁﬂtﬁ)hé/ SecElsE 3thH Ressure that
retaini né( capacity for the colum ter beads tend
8

must pq,ovgggwm espfgrieésuifm compyesq thedarels or rewfirp £PSRSVE Rresgire retaining
sl GRS LERH CORIARS ol B, SRS Ehma

a steqpringypapesin gngssutecdrcmacmﬂfml@g gt syfficiertly bipreflovaates Fbgh\(pressure drop is due to
compﬁeggc?)%q h‘vg B%ag% gﬁyéﬁbéeﬁ{bnﬁgdu\f@h g v%falvbﬁp@? fln\ra} gf?: tfigﬁé #eam@?ol%mn outlet.
The ctihdative drag fagpe o thruoding hiquisiilybugh khe bb@cﬁumasremeasmnrpﬁre@&rce increases
with hBégl’SlP\P P{%e%ereéﬂﬁ %%@ﬁ?rffl?\wv%gigae@{e g{]ﬁ@g fg!aé;lsr(]g t%ﬁe %ftGea needs to run a soft
gel bdad isgstem at @slewmretteun orietal enstire thatthe presorfetdroggﬁe/:mrwlig eeudptshiestioamds.

a1 A5 bR e DO 2o Eefeloo BRI bt iy HBERE e Fores o tre
medigo boteptubsdrkhd spred@idesiagiy oftd Setomaretdifulienataiptited. Ekkréars two diffusional

di ffuse into or es t he 30 dia to be
imitafE ot Siroonife e Gedingiea Mo Her i May PSR Beyegea of he selected
moleddieftd & supaed df the |béd@ah@§’seca'ﬂﬂ@rﬂ@na'#ﬂlﬁustom ré%lsfaﬁééﬁf&h%ﬁ %'determmed by the
limtations, one surrounding the bead

a fi

size, RHaDaTaNg fength gt thegroras aaed e Red SwrsoR A %'OF@W, thﬁ éef@%abéltw@ae media
is reldtEltEseal §'|zé (ﬁ\lhk!b@an%'lgfmﬂ@l?) a8 lvell 3nIRRAG BBy 3 aRBORAE and beads with

I nt er nal fusion resi stance which 1S determ ned by

the size, nunber and length of the pores formed in

t he bead surface. Additionally, the perneability of

the media is related to bead. size (which can vary

wi dely) as well as the nedia stability. Larger beads

and beads with -2
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| arger pores tend to have hi gher perneability. Beads
that are not subject to or |ess subject to conpression
(by the weight of the beads above them coupled wth
the pressure under which the fluid flows through the

erge e et PR B Pl o) B ey sd mpresior
(by thd weightiotthebsaacabioye thdnsedupledwit dpesessure uderathic the Atib Tdvs tddugh the

dsor b
) TR oo ooBen i B o e
dynailic capatity isé decegsdsact Wi th absorbi ng surface. Absorbing
n to reach

es, do not havet rely di ffusi
tn‘é"ait 8%‘?’%“%%66%9 SR mbEE% oL 9RO aUsOHiR R AT MpbEN AN mgnoliic

medid, the@brivedtive AN Bty Wichitadt Wit apSdASY iR, AdsbrbRAg Enttidd do not have to rely
monol i t hi ¢ and nenbrane media, the fluid fl ow and

on dtfgxglgq,ﬁo Frapythe gﬁ@ar@‘ng suriapee Beepysa theyconyeghive fluyig iystirect canfret with the
absordil SRER IPMERIIRE af ERIBRh & Redis! %mﬁé‘ﬁcﬁﬁanﬂﬂaﬁslarbing%ﬁa?'al%&oupled For
average pore size. Because the 10 binding capacl
examgla) e sirfagp prea efa rpﬂmahraﬂﬁéecm@sesmth inEreasine Svagage Pers srzeh eBepausethe
blndlraocéﬁacfgﬂsccfn ne‘ﬁga gntng&h%h ?\%tlio%%‘rg h&? ?4% %cg@ﬁfe‘?&?%%s {he hinding capacity
decrepsasdHavegvérsong hdvantageeof thisisarfece daminated binging is thatdbesdynariiadapgeity is
oo 193TE: S AEURONLL W ARG SRR £R008, il RplSRs
providsd byithe srueturefof théymediaidiabsotptiora Eg@iibgum cmtatnaqapadnty mfaramihe ruantity of

oo RS oS B MRD B et

compteterviilitysaf Bfsoptiror adsorptmmsma's@ thévaedien dyriadianately, bgcadss the surface area

o PHER b o BTG DDA SIS B3 Rmeaiy
due telhe toaplediiowaad bindidiphgetiepaci ty, there are limts to the

o RESERAA gt et EGT0H 6 e b Cfhe! B Reptgo Proo 2005, 19

921-907 @E@bftcbr@ﬁl}c n@‘?@th@é@ﬁﬁbﬁaq@ﬁha@ i &Ffi rf t@@r@orﬁd@b@f&phﬁﬂrﬁhhn@ﬁlﬁn surface-
nmonolith is taug by Cerro et al Bi ot ec¢

activeglyzagarpep cogfings g\zcyrapwn@qthsavgqegﬁa@d haﬁﬁlgqegqaﬂrg tg%monohth Yiith the
tradm§ﬁaaﬁdt gawsm/of 95@&@ folowe by irdhdvaf oré%e@mk BGHARB Bofution frdtn EEAEWithin

hi n, surface active onl Y, arose coati ngs on
the mereahta H$ieg qempr@wed wéar\ﬁ/éw@ewa@u@@an be mqrﬁkft@tgrsalttherﬁgarpwéoatmg

oiRlot ﬂ"\@m%(]% tpfbbteﬁ\gw ﬂtﬁ@@daﬁw\\@ﬂ%ssmﬁa@@ Hﬁlg r&ifficult to effect on

agar ose r eno excess agar ose
poroug matgtlalso in tlferaﬁtmetmeetmed abgvanthe Rgarpse haddo baapplisdina fipgied gfate (thus
o FETRGREE o PR BPl et S DS T s
tempaxate rh dltoppeé Acfordtter proplam is hebwlyivery thinacpatingrshat baweonly surfagesactivity can be

i £ I .

crad) LW e 5861 RN BPBT A o5 g e
agaropm Itmah dsd ech fartcidnef (e hgesose gel p@rq amdthentggtmr \saabsw thattoecurseatihe
temp%% iitle %ér%gegq%?)roa%\e%@%w Pogf@@r!e#vﬁra%é ?rg Ezr]é%'e sg\&guldtbe very difficult if
not mqbnsslbteaﬁh substfates hiadrg pores thbieans rklativelp ahalldmdoynpenaniytottieicall size of the

monoiRgH e os ot cheson fy ke BTEHES B 486 techocihsaTit begsqaly fread
throumrténepodmemtat@na]mtlhbmbngophng@%e{me dEeagng ittRPoRUCHAGUre, as is the
al SO pe nc

ar f the a
case [yEhCRROTEARI FGORPFRTEITES LB o1 el Tset g T gt srctures
must bEEp@r at ure of the agarose approaches the gel point.
Mor eover, the prior art process would be very
difficult if i0 not inpossible with substrates having
pores that are relatively small in conparison to the
cell size of the nonoliths.3f the prior art, The
reason for these difficulties is that in sonme cases,
air cannot be readily forced through certain porous
materials w thout disrupting or otherw se damagi ng the
porous structure, as is the case with certain fabrics
or porous nenbranes. Therefore relatively |arge pored,
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-3 WD 00/ 44928 suggests anot her approach by form ng a
tenperature stabl e agarose solution through the use
of high levels (8M of chaotropes such as urea.

Agar ose of th|s invention is inbibed into a porous

support to form a continuous phase. Water js car Y
adﬁs QO/449esugnpsts aapthpa PProggiy fqr@pg,gte@pergtwg siahie agerose %’ﬁm through
the u§éle K@ﬂ@ve‘s"@@ﬂ)%%é@r@&es%ﬁ&h% Lied /ﬂjé%sé &%lsﬁlﬁlﬂﬁtﬁn Mﬁ&ded infol¥&porous

revents i ar ose
suppqﬁ tp gD pquﬁquﬁ@rphaﬁeg\/vaﬁ i pperipHy @W@d M{w glp agsHaysr tgglns at the interfaces

betwdER ltr%%ﬂéré‘s% sQttfon &d theHRJIRLREP She §OlIdYEA p%er!tﬂﬁ@raﬁdﬂ f thclalRfbse but

hi s process continueS until the agarose
auowsfurtiuatf mratmqf e whtertand Wegmpleaies put af teeragaropa soluianjiniege gded water.

This é\n&?ﬁ@&ﬁﬁﬁes%hl B %%anfs@ 5&9&{@ @HIQ it e Buith PR iEHteds o‘?@@ Br&Bf the

rior art net I's that the process
poroustsillistiate.t i s nmade causes the pores of the substrate to

Fle%'\?/‘v q{?ﬁ(}r gﬂﬁlgﬂrvéﬁhl? é)r%%ﬂf?etfiog %‘S{ﬁcﬁ Bk I{SrolcésE’bd} Wi Itgsqﬁ(j@ Eéu%%sqhe

poresi)fmémﬂnsm’mfb be wstan’ua)h(bbckeé skiegly, Ilmltmqﬁonyaquleﬂ%th@mh thet pprous

o T B P A A, S e

C OWha (stdiesired @i dorowdi aﬁioqﬁ:vmalhromét@mphwmeﬁa lfn?amg fad kenvéojive and

diﬁus%%&]%%%?p%@{:ﬁaﬂy, I)@atllsgi%&?eg %?pggau %q{ro%g 35’50@ 6\}ue é)?%h?cgmattolg raPhlc media
formddiav & pcgms syRiratisaviogapdrouy cdidhagthaiblIOMr food capuestive flow through the porous

C fl ow. t.hrough.t or ous

subs s Vel o T (4 e et F B A o G AN RE ol e
for good dynam c capacity. 15 SUMVARY OF THE | NVENTI ON
The present inventi t s adsorptive or
chr omat ogr aphi ¢ nedgﬁm&ﬁg%ﬁgﬁﬁﬁggﬂgQﬂynaklng t hem
More particularly, it relates to porous adsorptive or
chr omat ogr aphi ¢ nedi a havi,ng one or nore

poFRErREaSETE INVRRideIRIBSP PRRHS agsq)gntlmr Ef}gorp%qg@p%@gc{iaoaun% methods of

makuﬁd’tﬁé&ﬁ Qlidr SartRMaHy rferﬁﬂéé;ﬂo @brais a(ikd?p’tive:&i@ﬁramét&y'rapﬁb m@&a M\Hdg one or more
nam c capacit 20 In to, over

poroms miymertqbéwﬁ condags anchHich hwetgﬁowa\@ct'vmﬁaﬂ@aﬁﬁﬁ cardctrstos and

hlgh[ﬁ?ﬁrﬂi'c'cé kg media, a new conposite medi a vvas |nvent ed.
I'S novel conposite nedia can increase

bi h@rdegto evepame iy limifafiene g@ﬁ@@mw@peqdhr@empg @@q mq;@htlpncf rgegia, a new
com&%l%ﬂﬁerd];a'vﬁ% mveh{Bl. S‘T h%%@ell cd??ﬁgéxt@ mbda SanRRFBYly SaRinumY @apacxty

non-woven, nonolith,
inde@endihbof t%tctbmlectlyedbw g@pmefhlsmoggl megiais @ goraRstsHbsiate matenal (e g a

men@%ﬁgﬁﬁb\l\lo%q, gxgrfoﬂtHSf berw&}%r%g\g o IRy Fﬁéter%fsz &H{fefi WEH £itkmeable, porous

capaci but no so
hydragel layler el sufficentditieknass Mmdeamdlnzsamclwmsn%ﬁ Hiick petgjedd Higniigant

a5 AR} B el o Bl B b s
matea?l ;dtgf@idnshcﬂnd applitatiorgepeet. Tmlﬁommf b substratarpiteroaiiisg prgb@bly are
pem%@k?lq 0 aaﬁ)aaﬁl t%g%nﬁ{% cg[’ﬁﬁ)aéé @ p?ﬁ?l{r&@ﬁpl%ﬁ raﬁcpthﬁﬁltdf?gel %gérgWst be

pem’feb@e b%e@gﬁt\bs dusty@protaire DWefragmemm other selectécam;@u(es

i es such as .pr.oteins ;
A RN TN TR R
bea&héd%%fﬁ/e@\ﬁw‘éal strdpgth Rlceupled Setbcidadrsiny matdrial Hetagdsedeﬁbraxample agarose

pi cal | n| cal
bea@g@pgo@@o%/ qgsqrpﬁgtsgbcg@m oglragppﬁap@}cggps firﬂs& bﬁgqtg @%q%% nloblf?‘ed such as
by cRERAR Qe INGERE HEPmedRaAEkSned’y i eriaTvpad B at leasohableifiow rates. This
chr omat ogr aphi ¢ applications. Agarose beads nust be
nodi fi ed, such as by crosslinking, to increase their
mechani cal i nt egrity in order to operate at reasonable
flowrates. This -4 -4 -
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nodi ficati on can change the bindi ng performance of the
resulting material. Having the nechanical and binding
properties coupled is a limtation associated with
many bead nedi a. The present invention relles upon

s L 1 S BH Be PEEEp anc r
bindn@@mﬂf ageuphd id dlinftation aﬁwsatédavﬂrmdn}ebea@ médie Teasesestfinvention relies

upon B8 RSP SRSV 1410 A TE TP etholBIAAIRELS e

p@(nﬁmérraavaﬁ@g@éf trﬁét@mpaimmmgthbe@e ofifahding. 36 gheRNBdabiSHust be
source of vari abil éao%o t he chromat ographic %ocess

packeditp AT e gl @biis Reckiay eateEmiesde Periaapg PERe PHBIBE Pade This

adds &%@1’9?309@@5@&%@9 ﬁ‘)tﬂ% dhfbrrt%@grﬁﬁhiﬂ DIt aﬁ@mﬁ@ bdWalidafldibetdRiusd) The
can pac and valid prior to use

noveléqamn@islf@aquﬁgo%\d %@M@S%ralwawqeéqsmﬁuaﬂ Whigf fan pgy‘paged” and validated prior
to us&Qr o@r@@bf‘%ar%l geth&'a#réi?&tdgtb%hl%r% qt invention,
coat arti c i ncl udi ng
| rusmg Lhe@resemtn@ntm, @e cgrocogtjhgﬁug@e@@f,a@n@ﬂq!eam@mqlrg|1r§,gular materials
such o'dgh?t@n%shﬁclud]@%{e lﬁénlorsslﬂlﬁﬁcﬁgﬁ%eﬁ%or&? it a BRF 6iShe Woh?p@ymer

st anti al
thhotlﬁlsuhstaniraﬂy lnlcbokmg)ﬂw mtesmﬁ the h@statmﬁﬁimtceatmg schasttmjlow @accjnm}twe flow

o387 R AR S htt BEs e

diﬁusﬁmﬁmeomumibhﬁm@Wetltselal low for diffusive flowto

gﬁlg g érie#g%tr %mrhpﬁ@erg dté%%%rag isgn tﬁ%tfoEan Qipgrlp?ﬁr p%Iy%élr a‘ﬁglrs 8%ated froma

solutigrodnyortey sutfids of% pesfiehofouosabstraieSino0é embodlmemmilor 4 fogtion of the solvent

T TN T AT YT SN
use of\eMing @éjbnﬁs%héhtds @lﬂ*fabt&nt@hbm@ o ferinind rdmfrw @ifdriencatnung coatlngs
material is lled. In this, enbodi t he
1abs o7 ohist 1A gresRgeteE e OHOUES Qi LA URe b A pion
sepaniaﬁb"n?bcﬁ%n&@ AotoriSEobtel Bibs Rt Bstaeing o QM&SQP@@ lsélf-]@ppdrﬂng

I's an obj ect of the present invention
structyig@ndhavig orerpr mﬁfﬁtp@'gv%w €0a3Rgs AR adrasta Wﬁlon %@k&%&ﬁaﬁs gHe substrate,
the ofe T Rblebatd sébcﬂfﬂg @}’Saﬁra%ﬁbﬁél%groﬁv Bithd uQurt Bt REHP$% I di&ably from about
el ng a po ous supporting 20 structure and
20% hamuh@ﬁ%)md trwronemrrr@rwamgbeqrws iciepdiaRorayg 80 asrio allew fos g adsgrption of
mo Ie(RJ%E Eﬁcﬂ Qs @Bmcﬁécljlesc'mhrn&?tg Bk, %ef Jona%s ﬁéﬂpé Ffr tift Bbstrat Eefha;t’gﬁqh@ pores
ractional porosi
througn Whmhﬁhserrmbdn‘ phaste ﬂbusmi GGI%CtS fireestatioranyl p}naaertbamatbe) nedia. Jbipds referred

6 96
toas qur?qs%ygﬁ ?y 0 O?JE pog Qﬁat& oﬂl%l ﬁ%atﬁx L?%#oﬂ?ﬁe i c?;%rs%)tr?fgrﬁ fo the
poresdf the cazkiRg intoaicts the blssms'ed)spemsl ofthelmekile\nhash permeats abxdiake their velocity

ure.of the.s trate is that of |arge
Chanﬁgﬁﬁﬁgfﬂﬂ"&ﬂ@ﬁ m’%gr?r?rﬁéd%égﬁl e phase flows and
C 0Nk @ digect d1ehe Pleddnt inveation tpravide,a ntediatfor lch?omatdrmprmdn aglsorption

s is referred t " Por ou stem
sepaig D VRS O e SIS W oBIR0 SF P BT ey
structﬁl‘éfaﬁd ﬁavfn@ L morl@%r@@s (PSZ)tMngé@ﬁbt 16t a poftion ofath igfaces lokthe substrate,
di ssol ved speci es of the hase per nea

|
e WA BISPowsel 60N 10U TG OLApIB U P RO s, s
mats GRADIIRGN@borés refBraRds DA ond dr rﬂo?‘e p@fbu@;&&lyﬁﬁﬁc Rbtinhd\éh all surfaces of the

present 1nvention to provide di a
substcatﬁ Benapey) Mepsroatings ocaipyiBg fFAm a?ﬁuf 1%%)39@9% deerarfinm abpyi  to about

a porous coated substrate the substrate being a porous
(PSlI), self-supporting 30 structure and havi ng one or
nore porous (PS2) coatings on at |east a portion of
all surfaces of the substrate, the substrate being
sel ected fromthe group consisting of fibers, woven
fabrics, non-woven fabrics, felts, mats, nonoliths
and porous nenbranes, and one or nore porous polymneric
coatings on all surfaces of the substrate, the one or
nore coatings occupying fromabout 1 to about 50%
preferably fromabout 1 to about -5
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50% of the void volume of the pores of the substrate
and the substrate having good convective fl ow and

di ffusional flow, It is an object of the present
invention to provide a nedia for chromatographic or

50% oglﬂ(ggoﬁtfvg{uge ant@e ‘goar at thé)@ stGRRE e L‘Jbgtra{'l’e %91%@@? ‘8(91%&?\% flow and

being a
diffusigr@l fbwsupporting 5 structure and haV| ng one or nore

pﬁltsfagggé gﬁge( pﬁgs%tgtuglgrﬁlp P Vldﬂlt l’ﬁg’(}la Fr%{gg pr\ﬁ’c or?& grption
separdtib@goipring & eruseesied @bstm@ thafsu!fstrahie be;ng ayowoas (PSapsalfssgporting

ST TR R T I T

the suQé?ra@ |sélee‘€édrfr5ﬁhcﬂfé$gr&1fp cériditing §LﬂB§r§ rwdtye, fatinbs? nenagovar faisrios, éelts, mats,
coati ngs occu from about 10 to. about 50%

monofijitsiagd RRAIUS ﬁ’@mé*lanqsh@d B%%@OWOFOPW'YE’S%@?W%" aur{aﬁeé OFthe

subst@% dhcPonB 88m&H &kt BMASiny VrEm Bbdav 08 sbotli 5096Lb$ ihe e vofulme o the pores of
I'S an object of the resent |néent|on to provide

the Suas’iﬁa@dih@tm @ﬁdléhﬁecﬁﬁﬁfé%eﬁﬁhﬂ%" a5f diflgpiong! feW-on  separati ons
COPPE (?dje@Q)f ﬁ’me Fé%é?)gﬁve%ﬁbﬂtt@ﬁovﬁi'é Rietia e clirbiRatSyrpRiE braddébrptlon
blngap I porting structur%

separétians qompiisng a@broﬁﬁﬂoéfe Siats ﬂﬁép%‘f@tﬁ ib%"“!( RO (At ge,gpggﬁmg

struct@%arﬁd%%ﬁgoo%e BARd g&ougfpol dric @i@f 91?783 H atlebg 2 pSriidhk él@hﬁaces of the

r nore %/ fromabout 10 t
substrabahlet ors 0Pt cammswmug\/tr\g(ﬁbm geoub 0 te ReOULRP0d thg yoid yqlpgle of the pores of

the sq%f.\ ﬁ @yé\ﬁ[‘f}lc gpae{gﬂ%&c&@ Qgﬁe@g ls?@@%ﬁg%ng %fg{re cFrE@ctlg@ﬂ&@rdp@mes of

the médie rredl a. It is an object of the present invention to

b Qﬁ%ér&ﬁe@gﬂﬁg ér%ﬁfn éveﬁt@rﬁ gﬁgo&ﬁg é ?B@% fg) chiro Sqé%? ér%@sorption

separgidRsdofmplisihg l@@bmls @alpdsubsteate( ﬁSk@bstrMemgsmmpuH PShgself -supporting

structure and ohe or o
srucig a1 19480 TPSETOBRORE PP EBE copIBi R ot e APl 4 Bl sygeces o he
substfafe, h&Base SRS [Rhirg a pbioes, M&@pp&ltﬂhgssttmamre sddezied g'oratrpgroopjsonsrstmg of
sel f-supporting structure sel e% romth

Hovet Ghrsh OF HEHeBIo0RS. GUSEAF. FREy, PR N PHQULRE P, 40 oneor more
porou’ %c?‘uﬁ'gs o8 stirfade BeSsubrRB Al dnB 81 rAdi6lcdRNige U@umgmmalﬂm 10 to about

Oor nore porous coati n s on all
50% atths veld trresal e PR SensT ot gie Y B TSI I e §f prsy gy more
polyn%&%ﬁ@th&gubgt?at@%%& gooégaﬁ%/ébilvetﬂb\ﬁ aNdifflisiviel e Of the pores

e substrate he one or nore coatings

f Gihagechnd btherobjeds ofﬂ’@rpéeseqbtﬁveyﬁﬁé\r‘f%" bersigscriprd lrswé&r rd%{? Igpefow n the
convective flow and diffusional flow
Spec'ﬁ]‘ﬁi@e %%%‘ﬂ%t her objects of the present invention wll
be described in greater detail belowin the 25
specification and c Besfbd Ption of the
Drawi ngs Figure 1 Sé}r%?ﬁé%cnpﬁ{ é)ﬁ{g? Vi e éof a portion of
an enbodi nent according to the present invention.

ZI Mo e%%pﬁggp ?\g%{ alqa'ﬁé%coﬁ‘ %éiv?doleﬁbrﬁ\ﬁ’%cg dinﬁtoqﬁkrﬁrés@ﬁ’t iQéntion.

Fi fg%trreez shoR$19UBssBedtioebdewse @ portomal an/enmdlméntaccq@mg todhe present
cont ai ning the nmedia of an enbodi nent according to
inventiofe present invention. -6 Figure 4 shows a cross

s eﬁédr@@éﬂowﬁ’ b B¥4sQ@Ectionabeswdid delieicortainiaytherhetiangart dvebodimenit according

of an enbodi nent according to the present invention.
to the present invention.
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Figure 5 shows a cross sectional view of another
devi ce containing the nedia of an enbodi nent
according to the present invention. 5 Figure 6 shows a
cross sectional view of a further device containing
th @urgﬁgﬁo@/sg ro@@se%m;&@h%msec&ﬁ@%é@'c@ﬂalﬁliqqth?ﬁed% &af bodiment
ention OWS a Cross secti I ew o
accorcmgdhft@@fasshtlmevhooe contai ning the nedia of an
‘ . . - _
SRl RES Lo Bl GBI e AEPS s o5 Hdmen
accordhrgt’udthepresegtm\lfeenoned| a of an enbodi nent 10 accor ding to

ahOvRERaRg sty o AL i b QB e gl Biment

accordmfge@tempresennmenﬁonon Figure 10 shows a planar view of

anot her, enbodi nenf of ccordln to th

P BB o E ARG Teatond vipwaEan s e ARG Pt e e an
embodnrﬁéf@éﬂcd)r@iﬁgtﬁ'ﬂ%p%s@nﬁ@ﬂ&ntlbmventl on relates to a DOF OUS

chr omat ogr aphi ¢ or adsorFtlve medi a hayv

p6IOYRES) S@Gla)ﬁ srglionpaisyy 013 thergleyise cantﬁ[ypg)ﬁg medig ofan i embodiment

accomqrﬁltgm@ﬁ@@g{,ﬁ@ﬁ@,,%bﬂrate (PSI') such that the coating
IS at |ea 10% of the void volunme of the structure

afigure § skoyis atplaparyiew abaneingy enfodimess el thedtadisaccosdingrio the present
inventiBh.Ot € ns, DNA fragments or other selected nolecul es
wthin its bulk. Mre particularly, the present
i ﬁwafl@ ghows a planas giew of anothe epbadbiest & Fe dedie aeporlipg itathapresent
invent?gsor ptive medi a having a porous polyneric coating
S2) formed on a porous self-supportive substrate
(PSI) such that the nedia retains at | east 20% of the
initial void volu he. and has good
convective and di @E?@%dodﬁgﬁlmfolﬁgvﬂvﬁ%hgén il gh dynam c
capacity. Fi gure | shows a first enbodi nent of the

The nedi
P B Paptah il o gordl P i ords e (st wBdH Rl porous.
polym&@fcbatlﬁé dpﬁz)q@rmb@@h Horeus felmppmwesmqrmssmmnmmte ccr»aﬁsg)t is at least
seen ro ra

10% opiae v @@P@@ﬂ%ﬂmﬁaf@@@ iB63Pa egf%e?b@w&%r ep e iLBhesprotns, DNA

fragmé?ﬁs“d? bth&¥eledtdd R ccOIBSGihini its Bulk\ioteSpafficuldriy g p@es%nt%ﬂ@r%n Rlates to a
cl ose up cross-sectional view of aone pore

poroussghpgtafograBhioon gopptive e did dYing ypolous Holy'i!ﬁ”aef@f'ngAEg%) ﬁRBW# On a porous
self- Sl@ ive Sfstritg ldsif s‘%EILﬁ'n@(%tmeﬂﬁrrétén?sHt Madt QO% er!f‘ieﬂﬁiﬁal vdid Valutne 8f the

ace O he substrat e; MBre erab It
substrate b@cﬂaﬁmoglcpryfewe Feifiagiana Wﬁnctmhfddaaémmap@q% substrate

;?iggrgﬁ cg% safi s%ml%oﬁ’rﬁént’fé%ée ?f{éé@nﬁ%ﬁﬁoﬂ.grhéWe@?%%rmg’@o@ﬁ%us

€ ca non-woven fabric, woven
substréta 6?81):2 theaztwfacésaofwhlcmaabtrlaaa@adlallyaoateﬁ'hwom or moggsporous coatings (PS2) 4.

As carfé(e?ﬁgai fﬂozndtg 2 Flg r% é&iel.&?tgstrﬁt :J 56 lﬁ)gr g@% @%@5%%@&& eag}{ Bifler by

mterconifecﬁnhgamllﬁmd capacity char act eristics. The substrate is

n E{Qb\ﬁﬁﬁﬁ‘? 5 |ratc o\ééw‘é‘%gse ,ps{%ﬁg f Vleﬁl\i 0? 0 elspot)e GSqJ @}e Slébétct‘ t%?‘?lﬁkﬁﬁe‘?‘éoatmg 4in
place. $\§ bh‘:dim ah@co‘a‘t@iges?dt %dstlp@rtliﬂly glmbl}{aqt)mfﬂhe*:surfsae of msubstlrm prtefr(]aﬁably itis
eri.a in

subsiyaly B cptst it ane OGhs vty oo webyin iR g putac

PBLGS dubstraRGarf beliiber! Réh-WREEatsic ARSerThbric, 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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5 pore systemmay vary from about 1 to about 1000

m crons, preferably 10 to 300 mcrons, nore preferably
from about 50 to about 200 microns and nore preferably
from50 to 100 m crons, depending upon the fluid and

o oGRS 58 B SR 8 WMo

netword&ﬁthee@htmg(n)ot ein froman unclarified, |ysed cell

S[gtg% prefer @Hﬁ]agtﬁ gxiapf ; Egtaiget% yg)tp %ﬁ?&ﬁ%g‘nepeq? minimal, Ibut sufficient

wall or%bhdhﬂﬁﬁalfvdltmmﬂ dtcRie the stt‘dmréDhi@glhy dnld lhtgu gdiroslthmdrfbm The pore sizes of
e., the _coated su

pore sy RGO 008t 1 Bieo 0 Pl Pepesigo 9 aftrnd i argeraly

from aBueST 6 Ebo‘ijmo mirfbHe aﬁcﬂndr@p”re@ﬁﬂy RorR 5Pt i1 GORYhiEroms, debendirgrugon the fluid
size of from about 100 to about 300

m ¢
and the geasiiyenidbpt is dasigsh to ke sartwea froprt: SPERxeMMG "\/ﬂ”taﬂa‘efl’t'a? IOfCPlgHe a desired
proteuffForrrfr:nAnglﬁ%Fadl‘;F &g ﬁd%@%ﬁ t reE’ B the SubsABieGAGIAIR sEMEntElrge enough to

to about m crons. For | aborator
allow gved permepbiiy gthighdlow (atasiegiae brpilhtﬂéwh thg negip.d.p-ol¢ 9(@#6%%&%@% while stil

allowin 6r G é;ﬁ%@ IUﬁﬁ&uP@"oB anﬂ?léf ?J ghéh a@&re@ﬁ@l‘ thedni 5090, 18 %%&\Je%ﬁﬁlcatmn a

ores ean, very di | ut
pore sge bﬁjrtom@hcsut #10do ametcsoo Miseose Wt hegrefaried £l WPQ‘@@Y@F stgrting wth clarified

or cleaﬂgereg%]‘ §arﬁ? %ggr% gnz@%aﬁég)gmég%@io”ﬂ glgotﬁﬁs’é)tt@%ﬁt%b\ﬁc?on@rﬁr IQII)O?QOW

ure are perneabl e
devicel iswohmab gcingedifiers, @rmrbrehtamlajestwrm}n aaerteecb\atbabrar@w scdld@mqnﬁlh@s

ana DS, 59. 8 ) BB B BB B s

aboutlihyi.ck enough to create these pores and have sone

diff to th th N
C ahmRirgsherRBeA o oree bisale (Eeles Bi1ERAE BinRUL
blomo@blﬂé%ePrgf@raﬁWﬂey ane 5@@@9 afrapédrm@tbioamcm hwéticins fheif gk, ndmetytvethin the

pores GRaCS O PEAHGAL T8 CORTa GO0 Gesealese POEs A Dpigrsome

diffusibrfal ﬂ?bﬁlrrftd)tﬁém %Pebﬁln&r@@é‘ ng'oOeré]ﬁ:ﬁﬁdéﬁy dm\e Qfuctur Bavei ting ofttieSsurface alone
I onol ecul es

e coati ng pically consti .
and injseme applications selastivity efitlg cagtgqe@%th@\,f arQ il C@@;Mr&rbsoér@ggxp Slgkl%pn length is
llmltecf Jn@fn@raeﬁ%a\‘ ve fSJH‘?}ﬁ RFGmbice 'é?th'épiﬁ Hépt@l?(% 6r‘?el@a§iﬁg1ﬂ\e Bﬁ%lérfuleb he

he coated substra

m%f hs coating(spiyipicaliesoagiitite atipastd daf tha tpsl yc@w&gthg p@teg\%tpsg@t@ Preferably

mount from
ey o el f o 2o Bt Bt RleEoiHe SPg MR TOUN 1
am@uhotﬁa@%asmem aperesfeeihamyngs weﬁme tb&ayar@gammeﬁ&ﬁ offhrosybstrate pores

oon SRR S DR AR R Oy o

aboutsoﬂasdabeﬁteo%yomtmamenncofatemsubattam,:t 5%t o about 80% of

that of th b t.rat :
) arehep TR PGS DR O0F et gy Y B P B syt rom about
5%tolt%%@W/f]MtthﬁM'tﬁéfmtrmogtedﬁtgfsitrett@nt :;0 f?r ensuring the flow
hr ou e coated suybstra rac n DOr 0Si is. .
t[f@oth%{megloq,for JetarmirRg (e emPYR ?e}'ﬁ%atleg:’?élﬁ%ﬁ fa agtﬁggltpro%?tsl y\elmciﬁtls important

for enbtﬁnn%‘ﬁ@ﬂdwﬂ%%hﬁﬁé doltBd §Bbiktd. FractRbINeroshy BaRaERT tatuntehvithin the coated
vol unme of the coated substr

substratediest Is 6vailablage e 59'utipn Beineasocg s ’@ﬁi@rtotglﬁﬂ@p%&lﬂ%fcp%\q substrate. A
hlgheFf?ag ‘ﬁbl;%fro&t? 8?&%@@41@%@%%@%&%@ to @Foaled @ub?s@aﬁé efbr the coated

resent invention, prefe

substfatea o theomesentjryerdin, tpre@sredﬁr@tlcfnakmfoaw@fe f@ﬂ@éottta 35@&@?“ 0.55.
0.55. -8 The coating(s) are generally fromabout 1 to
100 microns in thickness, preferably fromabout 2 to
about 20 mcrons in thickness and nore preferably from
about 5 to about 15 m crons in thickness. Thickness
refers to the change in the_gharacteristic neasure of
the solid phase of the substrate. For exanple, for a
woven or non-woven fabric, the change in the radi us of
the characteristic fiber is the coating thickness. The
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5 dianeters of pores of the coating(s) (PS2), may vary

within the range of those commonly used in

chr omat ography or fromabout 1 to about 200

nanoneters, preferably fromabout 1 to about 100

n f -

P Elgfsfer ofFBEA RAERENAE Kp i BRlthoss; stkraly fop about 2t
about 80 inioxang io thickiress mgmagﬁefembly oo abeuitSitoaboutf15 1ricond inghickpess. Thickness

refers m@eﬁgrﬁe gn tﬂ%ﬁ\g rg%lc @é’a%@rgﬁ?th&o@é @égﬁs%f (t:h%é%te I31-'}%Aﬁxatmple fora

woven g h@mvelsfasrlcpthe ehangelin tgeradias ef diteichlascteristictiiber istid cmatngdhlckness The

. | | and f
M T W e e Y
chromﬁfd@ﬁ;ﬁh@ o frond dbyuty fd éb@ﬂtﬂ.’OO fidnbiadtere Spﬁeferéfﬂy fmucad)mbh tosdboditt DEnanometers,

guj res routine tr| i n whj ol.ution
more RF @Bl iy bl Iaams ey SEe of i St P algUMy Passage or
perme%ﬁ%@e gédlrat ma@a,aﬁmsitharhwuagaswmowe@ vawragmetnltsrmlasaﬁhstooother
obtain this en I n general ractit
blomomva&%syawettcw@ieewcsmhrﬁg@“%ﬁucieﬁfa@s,.ﬁ@@ﬁl@%ﬁ%ﬁ’?ﬁw\% and e e
det S6-BM& ABodRREN A% deﬁﬁg‘%o?éPﬂhé §lFades bﬁifé‘@ﬁéiratett@é“éub%ﬂ\tially uniform
optin ze capacity and adsorption and rel ease rates for
thicknedse Telacspmpdigh thie regiites wuﬂwﬂ%m whichriee Giting selvien vigeosityheybgiate pore
; t
size, r{?%l’?bﬂ l%fn%fn@{l(rﬁ g‘géscatsgv‘\?o héhg{r)]t@ d@fngﬁrlo@éagg@egg gﬁtﬁ%& % o§ﬂéfgu|ﬂwlsti Jnhg In general,
a pradtiioner} oree awaze ofthe twlpmsmhtélﬁtnmn‘tlw'" deiosmie amappigmate coating thickness
v, I
that w@l ﬁwzeegzgﬁaﬁ%c@ ?fslo@ﬁog\f‘aﬁgklea& r&@% foﬂﬁ%dee‘éf(r:égrsrelg(g%b"dﬂ@cu@. He will then
choost arubstrate witra recsizd ayd eng:rcmé)t uditthatithis thicknessfudi-nobayerly reduce flow.

Routiq%qbqﬂgr{d%grg%egpegiﬁgn %t@gt ia%aa ox Bw?lgé#agﬁrgg Pﬁﬁeepsr?s%@%dgﬂkﬂﬁ rvﬁlq)rowde a skilled
practlﬁoherfahblﬁ@ts the2BrreEhiermmlatianchdidgingfhethdde present i nventi on

pi‘?@rgrgé;rqx{] %rgyo rgér{t %@&%ﬁ@\églﬁgﬁa&% qr%_%qxﬁrfeﬂwgﬁl&qqootrwg coating, preferably

of a uRRE MRickrdksyyen as vol urre fI ow per facial or frontal area
per tinme, normalized f (fssur
doe

Do Hguiae GuBRS T erMoa e ot MU Persabl OB AE SEREAbiY s he
meastrd YGRSk fﬂfﬂé mefif %f\l&ﬂés volfjh\@’ﬂbwﬁpé?fémﬁbr ffoRtaPdréavfet md, Aavmalized for

pressure bar), "and has a stable flow at rel at ﬁ?’
presstirg.giHow isdvalun@gasgmg;thro@ thegmgi@rﬁehqmt tipe. d perresept nvention has'inherent

flow e?é'neit %Ta@@l wlgr{ﬁﬂ’e { t5hal)! n@%ésvaeétéblé ol @ﬁélat%l&rﬁlgfpﬂo@ﬁr&b@ &ich as

to a medi a al so

300crhbraor gregter. Eraiaably Higw ns@atuehalinw WIth hregsuwérambqtﬁ&qnéhnt%abaut 500cmhr.

r i

HEPYE b BB S B YRRl BBty s e
ava;labb m@nmdnectasntanowrn\aheerm|dtﬂowmgwtbrosgmheaatrect@ra eacompared fedhe surface area of
bst.r at T I

v BBl RGP AR s P R Y 188 oI s
least 259 piefcrdblh 500y vl prefatzbly 75% GRybea theln fhie edriacedrbayof 16 Bilisirgie éelf due to the

N}gﬂ‘ tg;. surface area of the substrate itself due to
poros ®§0#8%ity of the coating. 30 The substrate may be

a Th Blﬂfstrat@m%%tﬂbértwéhe@t%u@ adawevenTiabkic, ia don-aovem a-met \adatt, or a

memiganggi nayiete s GepisoRH SOt S5BGR PORIRFOLP PEE TR
struct@fe & agQ 'ﬂéHeVdoH\b Gor a Bérbisdebld @ch?ééc‘dboﬁtﬁ)ll@ JORRYS, (pOfOus W‘rena beads,

por ous such as a control |l ed pore gl ass,

silica sZtFW@r@éd tbeebkas Prefegably th%ﬁub%fated%@ﬁhﬁeté%ectqg & Wpyap,gF non-woven fabric or
memggﬁgerably the substrate is a sheet forned of a woven

or hon-woven fabric or a nenbrane. -9 Fibers may be

of any |ength, dianeter and nay be hollow or solid.

They are not bonded together as a substrate (although

as di scussed bel ow, they maygbe fornmed into an unitary

structure after application of the coating) but are

i ndi vidual discrete entities. They may be in the form

of a continuous |ength such as
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thread or nonofilament of indeterm nate |ength or they
may be fornmed into shorter individual fibers nade by 5
chopping fibrous materials such as non-woven or woven
fabrics, cutting the continuous length fiber into

Irre%hecé) 'g%gﬁé off %hgl%r?q?rk dlgrﬂ%%%qd Ry 6% Hfér(%?& g&shh 'J;Hgy ? Rcﬁﬁaghded together as

a subgirate dalbough eediscussad belat, mey:mawoeffwmﬁd blopaugitary Sfrudﬁnéé? after application of

oo BB b P B B BEr ARty o

thread B mofiddimentef isdesanpipaty lengitdor dhey nay banfgrnfed wn shorteninBiGifual fibers made by

chwpﬁé@ér&?gn“‘?%ﬁléfs%g\g%%r K é W@é\ferg ?qtbbc%?% in F@ cﬂf %Lﬁ\é\flgwr}\ th fiber info

mdwud‘ualkpfeb@s, foried bp @ Erpstaliing gromhenethotl end theelike.or t uous spaces
et ween sim.lar

RN oS L a0rP sPIeanata L o PTG TSR Gother by

entan@Mg fleEotARmMeRS, %ehhﬁﬂy\&%ﬁéIﬁcaﬂW\T icallypméivbven fdldh@rﬁamfaut&@tstﬁpply media
and is t eF 2463. Wven fabrics are duc ¥ t}
neving e 9 505 Hgrop meabIol PPV FARS: SR e -ovBpeos espotous Sictre i the

entan%@(ﬂgler?ranﬁ E&rbﬁt? felPd to th\é""c’o‘-i‘t\é@us%{)1 b@be‘i\ﬁ@h ahcﬁanﬂ)h% e ﬂlﬁars Por03|ty has a

I ned angeto each pi cal |
similaemeaning fonfgltest feffricsa Wourfersd nom\BOVG@g Mé §U€{eﬁb%'&qnwé\fen$ N/é of Lowel,
%@%@nly used angl es include but are not
Mass%(gﬂﬁsg{tsﬂdré%p,g 60 and 75 degrees. The fabric's
i Wasen fabrips re prodioad by theviteraping ibvartibrrand weft fioers ira reguler pajiem or

weavg {tﬂé tﬁ%l&sf 4’( Qﬁespré:o%hﬁﬁ @fe tB chh o%@?ﬂg[&gllyme%ﬁ%%t arﬁng@%f about 90

0 conform’to a
degressutb that:cﬁ}he vapr Othereommuoti Usedangleaindudediutdse hat tlryltedﬁo 3, 45,60 and 75

degreg%c %gr?cgﬁelrg?q% ytlsI rﬁﬁ\!lrlltﬁrgedg)g rgﬁr{e%aﬁca etrIUc?(m@@ﬂN lb§J%¥LllE6 e py the
weavih@lprbdebss DEps (ihe dbllity oSanalsrtcmmoefommo asorhplex ssrfetcb)eslsfp@csmoothness and

. ,b n th |
5 R TR M e
efc. llbt?nsrcﬁé‘et ﬂé‘ Q}b%t?d’te pofakhty l@tﬂé spaaé betwgen fm&bmgﬂandnﬁaﬁ a Gs$riertuous nature.
monol i .t hs

shapes. es are
o ABP s 25 3 G Per a1l Ry PR g SBKCH. B g dpo over
shape%"’!ﬁ('aihbl@é ér@ &r%ﬂ @@&%ht% ﬁlhl&“&@ bid&eld chtﬁﬁgﬁpb@(é@secthﬁgmaoér triangular

Huntsville, abama and Corning, |nc q N&)
capillaries. KThesarase Supbliss! bt Engelngrsvesnciof Hynswylle, Naﬁ@‘aa?“é Coumtrg. 1hG.Qh pming, New
8 iP@fdx Gbrporation of
vor SRR, ok APty P Shpaion
FairbtemGesngtan] materials are nechanically stable isotropic,

oﬂ&por%%ggh uﬂeﬁhz%(rgﬂfarsés ?"r‘ sgc{’?lﬂ?ﬁaetgr-ggr%?ee%%@égﬁa@ﬁs%%b isotropic, open celled

polyniefRofbans Thedeyand Dtheranmtropmrels| palymérstrudirestasecdenesiberyn Ggroug plymers and

o R o SBB] BAERn AW BEDe e ovs

Biotedhﬂ&@@)%moa&?we substrate may be forned froma

glﬁlgﬁy%gﬁgwgybe? e [?ocﬂh g\(/:a!rllétg b%t@{a@i}%@di@ @%é' pl?a§ﬁcg, rgzgramics and

metaigxanpl e of a suitable glass. It can be fornmed as
fibers, glass nats or oro s beads

uch as the

C oRPYior S aaass ehogNanie o5 B TS ga, e IR AT Slgpemets o
poroUSBEARS! fs@%'a@ fhe 95ntr§leh k}&é biess beadvRSiaESEMTiSore €drfordian biBilierica,

ceram cs based he nore conventional silicate
Massaehgsaltst ri es or rmre exotic chem stries such as

yttrium zirconia, titaniumand the |ike and bl ends

t hereof can be used. They can be fornmed into beads,

fibers, mats, felts, nonoliths or menbranes.

-10 -
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Metal s such as stainless steel, nickel, copper, iron

or other magnetic netals and alloys, palladium 5

tungsten, platinum and the |ike maybe nmade into

various forns including fibers, sintered sheets and

7 el teiss BAEH ofte RO b A oral Blchb BRI B medd eBtcTfhisties
such é@ltmum gircoiia, diwnisih andtheliks arsthisptis ttmeﬂf canfeasqat Ghayroarbe formed into

str e fro stic, nore preferably
beadstﬂ)g %f i%tfu”&"ga'%lﬁr"é‘i“%’Prg’%&? t her mopl asti cs i ncl ude but
angtabastct dsrstaingds stexl, piokey, od)mén iro® oscnthzehl nmagnetiomstels nd atisys palladium,

tungsﬁiggﬂC 0 ”g@#{&,{kg‘ B]G%W l |§e}t§ g?.@@s forg}si @\Aﬁﬁ%ﬂft bers, sintered sheets and

structﬁ%@é ¥eh BV Sieered SehyRsREH kel fitdrh) e ten sERVENS andminydvént et fabrics and
yet her sul fones, polyaryl su[ phones,

felts SB@%SEHQHW%G&I‘W%% pol yvi nyl chlorides, polyesters

Sugbp r@%rre@é&béﬁ%fe%%&ﬁ ‘ﬁorh SIEQIB hﬁd?@éréfér@bly s PILKYY. PlaRrred
ter epht hal ate and t m des yl ate

therma@astf?ﬁmoiuﬁ%bll’iyllerﬂét“ﬁﬁ%#tgf pc&xo@fnS§vshraé ﬁ?l@%ﬂmff'@'flgﬁ@am% molecular
we.ghg%aﬁlem l@@s%lygﬁﬁuege o %atda@étmwns/b@yprrcwe&wmé@@mp polysulfone,

|'oSes epoxl es ur et hanes and
polyeﬂwbreulibmdssw‘yw‘s@hotleﬁbmob’pfmﬁwfms rﬁ@h"@Wl chlogdas rolyesiRss ih as

polyefﬂ?l&e%? phlth'almet &)&Pﬁtfierk@é?ﬁ{q{ﬂélé@ diee Iﬁl@'p\ﬁgﬁﬁl&as KBNS ishthlas

acr

polynptbwlmamaoyylmtm@sip polymeyssad mbxiires dfeibe ahowsh Oler pigferred shetic materials
C cel lul oses, substituted
mc"“@@%ﬁ [?f @8%3 {J{g@%& ﬁl&@e IIglend may be used in
C CBuitahiiet oating mamndils iociudabuahate not lmted)to diedalipwimppolymersefolyriayh pigohols,

b t 1 f
G ARt BB 3y B G
cellul@ééﬁ'@ﬂbsﬁtt@féd édﬂﬁct)@‘s @rﬂﬁheﬂk: ay nfeg belsrusteg ma:omolfantratlorﬁﬁrom about 0.5 to about 20,
ature sta coa sol ution of one or nore
prefer,ggl%ﬁgout o §Qﬂ“€tﬁi byf"‘@ightt"ﬂ@e ﬁ)éﬂ 'Uher (s) and one or nore

9ed priiddirdcb RGor kARG He predentid@htion eshnpribgs tiveestidpt n@) f@rming a room
porous substrate with that éol ut i

temper@tﬁrgﬁap}g ceafirgesoitionohngor Here P )jmeég,gaﬂ\}eak f&ﬂ'@e Ro&@e@% Fijeoﬁ‘? or more
gek- mt\%ﬂ@ a&@r?s ?f?éqﬂl?édotﬂ mfeﬂ?ngoﬁééﬁﬁs $ubStra®Oh tRBsolulort mﬁmwemmng excess

aces of substrate; d) if necessaré t
solutiors €) avapogeéngmm!»@nttfrpm@eéglétmocamtheiqq@ﬂna RECoRG A g Siface3 of the

subst?alt’éoa):nr @E&s%&]& t@usg B |HI9bltﬁ1@ Q%ts i P tHe%oﬁedh%Bé!r@ie‘mm gelling agent

a sol vent

that l@@monsmmnﬁommer@lymgmérs aaeiwnbfyr thq w&mh@tingr@eenﬁs@atde%) ripging the coated
{

substie]lf 2\§i |ﬁ‘o Eﬂyhégt’ﬂ?rL §t@'§@cl é’e’ o‘g%kngﬂgérsug J%Fﬁgblg&’d&iﬁ’&a functionality to the

surfatammblcmag ity to the surf ace of the coating. For

%?QGE %x:%e{sﬁlpéé Qr%temﬁ? ggleéﬂﬁa{éer (%ﬁk?{eﬁlgér l‘gasfuﬁgas%m? dextrans and

low gquabht aga:@@ers@swlsclme nahgotuble dr veaten, csﬂchsas lcelluloss, pmiywnah’d@pho%sqﬂagﬁ vinyl

conta(gmtcgrlmlmu lﬂ% .l'%egulﬁ nx"lﬂ?F @nglgqug‘ O}TE'I @(gc%?s\é E}iﬁ esowents é:an lP]e used.

i Kﬁexéﬁ’(plé%r déﬂtﬁ&@&)‘ﬁ@ﬁ?\amd asmemesutrsascbammbethyl&etamldﬁ @ndsaturate the
f | h
so!vestxﬁthausal&uaﬁ%sal@ﬁmﬁ s S P25t T oL R SR g Poni e

solveﬁ?elnﬁsaﬁﬂt?@at@}s l'i thiumchloride and coat the materi aI on
to a substrate and then renove ent and

i nFardexiens ang jowgehpointasarogas el aswo&@le "prawﬂ maafaﬁuwier tzype o the

- feriald B ® f5M& cBting Hissolved in
ge! '@‘@ﬁ@%ﬁf@ rﬁtﬁgu'gge tréff}éég ﬁ{gﬁsﬁgﬁ?&?gﬁ A preferred 9

method for these materials is to forma coating

dissolved in -11 water with a suitabl e crosslinker

such as pol yet hyl ene gl ycol. giglycidyl ether, one or

nore porogens such as polyacrylam de solution (10%in

water). The coating is applied, dried and then the

media is heated to
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crosslink the dextran or |ow gel point agarose. The
porogen i s renoved by washing or extraction in water.
Honbgeneous wat er sol uti ons of pol yvinyl al cohol (PVA)
and pol yal kyl ene glycols can be used to 5 make porous
coatings. PVA pol yners for thls ose are
wetof W ST oSG h5@0! Sracsp el B8P FFpapTfuch as
polyéfcﬁyléﬁ)@ie §cflut|510@0% (5 v;’ate'é)oﬂqe@asuﬁnﬁs Wdecﬁle@éndi’c@m %I rﬁe'dfe‘z%tﬁeél&j to
in t(@ ran to 100 nole  perce

crosgiigfifoR SeNEn % a%' a@'%aeﬁgosrﬂe@g PRrpggR s W%ﬂ& “ﬁ%fvfls@hfxfraqhon in water.
mH&ﬁG@ér&o@s‘Wa&r @o‘ﬁut@ﬁswbcﬂwﬁ\fl alZ!th!)(FbVA Mﬂowm&aa Qlycoté lca}we used to

chl oride, hacr acrylonitrile and
make RosWS FAAHGRC PMA p@mwsﬁyﬂf% ﬂ\@ pgnpy%@reéh%@wﬁl PPABIRGE degree of
polyrﬁé?ﬁéiiﬁr% e réngee Efpgﬁtog@g@% 'a‘a&% &b%‘f’?ag@ﬁ‘ﬁcﬁﬁéﬁ I’nﬁtﬁlﬁa@ e B0 mole
percmt @r %\fﬁqupq}vmer%omtﬁ@nql@ﬁs&@n & melppereest Oé,m@me%iﬁ@phwae@yl@e viny!

f
pyrro‘ﬁ@c{n%’ Qlfﬂ)g hﬁ%’fgﬁp “%?‘2‘&@%2‘?‘3@ | aﬁrgleﬁttm?‘gﬁo%r ME@MC aotnd 'ﬁol?é{@leﬁ@élycols
employshie aﬁsonndmgtoﬂss in\entios Haveen gteragp mple@;labwelgbf m ﬁ\@lrwe Ri#0@ia 4,000 and,
I PVA

prefege!brfl e %ée %géab M’ﬁ b?ﬁ‘a;r;d Eé%ta%arﬁjn t&&{x%e\ﬁ'réh’ﬁ rﬁ@r@ Bhan 3.

pr @dmalrselstzon (:qzvprleestpolwmym@ommq@m@ut@m@@ﬂ!’uto il ‘&wmﬂht RYsof a

o B VB0 LBy 25L B DAl s i

folloiny raccsdures: ($)exinating anaqueas iseiwtiopdf @Y p helyreer m(oa)w aqugous solution of a

o L0 SR BSHS A5 0h OB BBl el e

extruding muum sojutloroof Pk paiynebr lhholainaqulmuhymiutlon(of@kkah apgdsoiBin hydroxide
potais)é:m[hg { %1 IB@W @%é@p% grl&f(g ",f%gugﬁ aqpe}\ég?dglg?c)(u'}ﬁr{ cg P% polymer containing
boricadid 0 kit abrbalin'tm agadous aliatneabiutmo o sodiannyydroridé ahe sedhah sulfate.

ium sul fate. PVA sl utjons havjn upper cr.iti,cal
= oPUA T LG an e etk et BEn EB e o arous
PVA E’ééﬁngéoﬁétérr@sprefm @dil\(/jdnﬁ b ofiéredlents esh l&@hedemludtriglatcomtl\hm mixtures,
e use

SR G TN I TR T  ———
homéﬂeﬁ&h@éﬂo@é}@ir@mw%ncﬁﬂ@tM‘dﬁﬁbcm{hEb)’rfpérémielgda@t@ﬂhanTMST Solutlons

tions are honbgeneous above Ehel r @& sb ,?
uith DS ks abRU QI ARULIL Gap RPEably beusied TREResoLigea Gan be made from
PVA SQbtidhd &%un;n@@ﬁoﬂy@th%’é@ly&%mﬁ%ymw ol ?eé?@ethy%n@@lgw tr@ﬁﬁene glycol,

can prefera UthﬂS can

cthypiecHol Ry alof dichgn golduticaRHiok §icpes glxéc@wwaéfﬁ@fa@ﬁ% @nd lower alky!
estel@oslu s‘éfﬁil'la%ﬁfe ogbl)fﬁ Rbtate tTﬁfcl(eﬁiﬁé 5&‘”’0\%@ §ucﬁ |a¥ Bt ecid or acetlc acid or mixtures

e ower al

can @a usem@srsaﬂ qp@lt!tjﬁhy@ﬁ fhen é%c% ergscesf[?@@ﬂsaéfi -4 %é@rprﬁf?@efbﬁae amount of
addI{RlE s"ﬂ@@%{l%b e@%ﬂﬂi roé\lcw%ﬁ] é‘L ﬁ’\ttr%ro%swe§ vesT. afe QMIM{ of add)twe

eni ng additives such
depends andhesepiount emd mla@ve@m of| P\ angisdeationeo addiivy be used | n
c 'TE%J 95}&%@5%% é’?@‘} ?éerga%@ ﬁx%?%ﬂ%%dﬁneﬁyé § @égﬁﬂb &t Be%?ﬁecpffom a
prefale¢dgolyinere dhesgeperalimethnd & ftd opntaadthp substtateawith asolutien pﬁhﬁ ARiyEer, and to

t he desi
eGSR oM T e S By o b, FOEFAEDy BRoving e
solvemt arﬂddy dddithes thatvesrecin ik eautisn ibe paliner caarbe bresslikeld elther during these
¥ kéget hods. The coating can be fornmed froma
Smp%@”ﬂ?é‘%@ Ppol ymer. The general nethod is to contact
the substrate with a solution of the polyner, and to
renove excess solution. The next step is to fix the
polynmer to the substrate. This is done by renoving the
sol vent and any additives that were in the solution.
The polyner can be crosslinkéd, either during these
steps, or in a separate step. -12 For sinple
solutions, all or a portion of the solvent nay be
renoved by evaporation. O the solution my contain a
vol atil e solvent as part of the conposition of the
m xture making up the solvent. Then it may
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prove to be beneficial to renove the volatile sol vent

and/ or a portion of the main solvent by evaporation

with or wthout heating. The solvent and additives

can al so be renoved by imersion in a liquid that does

NGy émﬂé §o'ﬁf%ﬁéeallto|“§ pd?&'n%ﬁﬁé soh/éﬁt rﬁa? BP)éﬁlo?éHBb %Srtaﬁlﬂt @r the solution

(see bel ow). mers that aelnsou le'In
may qoetﬁtﬁ\aaqnlatllecﬁplvgtﬁasmﬁtof @pnmd@ition oitbesmixiiegtmaking am@@soivent Then it may
prove???iéé%h%ﬂg%l?f% te@a%e"f%\;oﬂﬁe Q@exutggﬁfgplpaﬁfogﬁﬁ I@Iﬁﬁe{ airdd Lv'eﬁ(t%g e\;a oration with
or wﬁhouhimahrg Pireceolvent arsl additives famedsd bp cdnyav@rbymrrerm‘l L hanud that does not

{

cssofe . oL by e R B Bt el e BRL IR BA3) b romor
of soleentandaddiives tsdt ehaadetselubilitiBaves y1e payneer paibrentlyraffixed o e substrate

Thes thods. wi |l ] . be described jn,t fur r in,this,.
TheregaEuAly A oA e S P Rae. T aftioN e’ HBbRBAN ik okéhtin
wetted 6tatg] Ng a porous hydrogel on the substrate, a solution

of re ctive _npno t act the substrate

0 TP S egs e by ossivec 1B iR B S Shots oA g HB e atr
drying d aﬁér"nhbl T‘Fl%séﬁhbthéﬁi \Ahléb‘é deéihlféli ||na£ﬁé fhﬂtﬁéﬁln\fbhsld@cﬂoh Gnd in the Examples.

pr ef ornme nmer net hod just described. The sol ution

c dhanpiipem t° fawnwlg@d}%h@ﬂfose o he siebstits. | spllion ogacj¥eriponomers is
contaH@dj\ﬁ thQhe s‘ﬂb‘a@ra@ "anfi‘lelr H n%@l'uM@&tc?osshﬁléd @&ﬂné?%?&hl@é M SFBI N®E method has

nponen S, such as non-sol vents or poor sol vent s.
Slmllams,m@hthppmfom@d@wwﬂ%mewgmstdﬁ&%@ﬁers The will usually

bery @ﬁutﬁicéﬂﬁl\% oA Fe'cBM;BEP%] tOrhER IWWBH |a§§lvefn9 Fnade of one or more solvents

Cross I Ng purp ses ere w | I N nbst cases a
and ppssibjmﬁfler compoenents,isn¢htas A0SO, vemh@rrpeorwalyenbe Therewii be engcr moie

monoj {’?r itgs\ﬁlmu%@%éne o?mBr%ﬂﬁt@X@g@ﬂ@é&@g for cr%é%ﬁqk}ﬁh ?t‘fr?@sbé Yhere will be

rposes
in mostmperew polyssizaiibn ihiiatyr. dhierd ihay el nob-reactive or in $nme casds s reztiee. polymer,

orv DB d ek AR bl PGB SO SR

substfegani ¢ sol vents to increase solubility of the

8 Sieitin S o bt PRV ITRE vl e OB an water
mlsch & nloﬁbbﬁerﬁsw@ln&@ése sltityeof tﬁamohxfnwee@ae@lmme,r pRlysls el tAtcohols of less
di met hyl acet am de, oxi de,

than fRPf WPWI kepmsem qg@p@onet M@K&ﬁ%ﬂﬁ‘"g uTrhgrﬁ W&e frses i IgERRg vents such as
dlmethytl aéef’agrﬁ%f d?rﬁéiﬁy%ﬁlfoxﬂé’ %Sm&ﬁﬁfpylrr@hdﬂﬁsk @tr&ﬂflﬁ%ﬂﬁzﬁ mapBé » Né&@éds Iti s of course

organic solutions it the final product is drie
possnbie.t@ E) Wros@l@@lyrw o f oraaeic smkaionsiHRIRBIPEIY @&"@Qﬁn&@@bédrated before
use. i onically uncharged hydrogels usually contain hydroxyl
or am de groups. Exanples of hydrophilic nonomers are

2-Mandmers yeed toymakenisnioally wgaharged hydrperisassyaly epsiajndtyérpxy! or amide groups.

Examﬁ@% %i@ﬁhﬂé rl?lonom@ %@e?i(ﬁﬁfafogﬁemﬂe)% !'}glgte ﬁ&r&gﬁtﬁy yé\ﬁﬁ methacrylate,

hydron‘ﬁieltraxyemylatemacrylatetnlraﬁmymhgltnheﬁwwwh yhethm&teﬂmyeywlame@acrylate

AT T e —

glycoi)lﬁétihmqraml methagrylichcidssadium metiedriiate, rgjybemlmethgd:rylaiegmdiroxypropyl

T AT WX AT T O e

acrylaﬁﬁne@@@”dﬁﬁ@th#l@crﬂékﬁnd@ utémyladmam dl@défoylé aonjlaneide, N€3-9.

i met hyl acryl am de, dieth | am de,
aminGRePy R UATIRG, GL T GHS PRI TRE TGP £ Fges e
d,acr@y{bﬁje@gﬁ)éjs met hacryl am de m)nomers

N-vinyl -pyrrolidines and diacr oyI pi perazine. - 13

Char ged hydrogels can be nade fromacrylic acid
nononer, 2-acryl am do-2-net hyl - 1-
-13 -
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propanesul fonic acid (AMPS), 3-sul fopropyl acrylate
potassiumsalt , 2-(acryl oyl oxy)ethyltrinethyl-
ammoni um nmet hyl sul fate, 4-vinylpyridine, acrylic
acid, nethacrylic acid,

t h | ' vIiVtri hvl
TR A A P AR B -
propaﬁébdgmhlb d@dk(Aﬁ‘lPaﬁ gtsmmmparcqmd pmtsd’mmsajkl zc(acmegr/]loxy ethyltrimethyl-
sslin |
ammoalprﬁglewggpl%tea{l grny!mr@qeh%n@ﬁgcrd; m@%qrﬁrc g‘f'qﬁeﬂq a%:/ . ; In :t g l'ycol
métﬂabr‘?kfléﬁrﬁiﬂ;ﬁorgl tkir‘ﬁélhylﬂn%ﬁhh@ﬁlbr}db aB-acraaeidpepyifiérdtiytammenium chloride

hacryl a
and aramwﬁe W"&yl al kyI )si |yl ni et hacryl ate

eb%ékrfﬁkhﬁs Worichr caﬁseydsedmakﬁre em?ére@wea ginpingcrias vletpigiaylycaind
|

pera2|ne dlacr | am de SCOSIty enh nCqu
dlmetrwonyweetﬂehmeﬂlmol ¢Ire¢tha&a(laecmep%¢ﬂoquea‘§00! HiEethaeyia

oligo( @%Wo%c\%‘( IE\ 3)JI| leﬁrcohééﬁ?% )etg)\ger@cﬂréle{cﬁltam@e%ﬂ%é Qrg-)aerylamrde and piperazine

_ ['y(vinyl pyrrolidone),
diacryjaoidg( et hyl oxazol i ne), pol y(ethyl ene oxi de) -

gg/ll%%sﬁf:@ﬁgﬁ}ﬁg gaﬁr‘?@&@flrll B aﬁrgérﬁuscs%ﬁ% ‘Helude po?y(l%ylene glycol),

Ie|n

poly(ethglehaiakele), bcrbr(vmkamml)epolséwh»mmdnnp)emcéu(ﬂthym@zohrpbp@ﬂethme oxide)-

ersul f at c acid, lrgacure 2959
COPO@W% ne%rdé)})loc \Rﬁﬂ@e&sfﬁaﬁwg%@ag@sazobl s(2 am di no 15
p@m)dﬂsrﬁiammhhmrs ideluda ok exérapld, akreromurpmrae‘@e watassium persulfate,

azobrgf Eya”%i’i‘@ﬂﬁ @Pz‘fgaﬂrf%?%%rﬁlb&p%%‘%)w&\%‘cw o ? GEobis( zp%”t“%'eoy um

propaherﬁvdrb@mdsrude errdsmd ukar tasdium pdmlfaterzrﬂoatous(semldmemonaeé)mmochlonde
the ranges of conponents are as follows (all
potasgmb@mgpraﬁqrayﬁ%e are in weight %; Mnoner

CONGHE Hethd dREHBedlcwl he Pngis etdomadechto ariae tllovwdQathcondehttatians are in
h%/ erred range of from about 5% 20 to about 15%
weightfehssl i nk concentrations are from about 1%to about

%nerﬁ@rtcgnc@nt@ﬁcﬁrfs 8B abSUD PR totbodt RO vikk @ BefedBd rahdge otfpsmidbout 5%

pol ynmer ditive concentration is from about
to ab@®d%% about 30% vvlth a preferred range of from about

5%’{r53%h Q%Entr%@chﬁ% ark tfrFm BAdRf )8 fOeclgOlR Py, 'Wﬁﬁ § @feﬁed @N@e of from about 3%
nof'e 25

ar wei yet ene gl ycol s, of about
toabcﬁr@ﬁm nmol ecul ar wei ght H| gh nol ecul ar wei ght pol yners

érg B%I?rpekrgglﬂ L fo&%erLﬁLr%Tth R frlfﬂfi\taptg1 RO to%rnﬂ 469, SR %the?etrr% raPGCh from

washi n
aboutia% th iaBdu020%: Ohe prieferred gotymsrs aredovi m«ﬂenuabmlght p)aly_egmerw ayBee of about

0% th f d.
oo sy B8 SR Yol BB R sl ppts
are d%c@ltgo %*Sﬁrg% in HR%pal weslhig’lg steps ef erred r ange of from about
s olarquthp%:tgr(p)tga?otr)rg grtef‘rgq{ @b@? Q b {g Itofﬂbs 6 glp%eérééoj{angeaﬁ from about
0. Qscﬁtérag??\%%nt fs hThe general nmethod is t 0 make up a
S T et (B Pt 052 Sl o abou

0. osfym%\b&[) £g4n é\@grﬁcf]s!u}'fﬁdfh‘hts' s%cﬂié;sg%rum{ ladryNsQlkas dré € prafelratiotiss biisaractants.

y evaporate Met hanol and ace
exEnergerasal oethpd iafosmake up asajdien & e FIpRPRTE) anrﬁesa}@reaw‘?h (e other
comp%ﬁéﬁ%ﬂﬂ%% eF?r nmbﬁenmlxﬂfee va}é &Ean%QQIVént i Q86allyey \RREIE BoeRthat will be

eto preferred range of -14
gasily 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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from about 20%to about 40% In a preferred
enbodi nent, the final conposition is such that the
viscosity allows easy penetration of the solution
into the substrate, and conplete wetting of all
t
rom R ezl e T ot ol SRR B oA WA e viscosty
allows eaby ensirationsat tha pmllntlgr;\ inorthecstbedrate rand nempletdweestiing Iotalllsuxfacem

e bt 7 a B el e b o SAEREGR ian removes by e,
scrapi@ Ioadstlndr:: mtemgsg ?&E wluttoripihaestied sufisirste delbwedbhesapoliat, gena*aaddt low

g b VB B A TS B SR AL A Ut
and ifefRBsed the @6tickntratidnldethy HisseRed rha{enaThl e s6letRH biid doﬁcutrbmlz ﬂtehh/%cosny The
e

resultélgrzegl{hg Ig{]n%m?r@ lséﬁtloggtﬂlg ch% &g,sgl% :éhésg%ﬂggéqlkg hg\ S ? tg% befs in a non-woven

fabric 3E 1ehR8 ¥ fyio inl tRduBrateWith RESORMES b EGHVELtiV fokb. Qs £ aH‘im;jéﬂant aspect
a convective pore. |t is also an inportant aspect of

of thetprpgess thakseais ampit ofg\@wéream trllowsthe MX'@”ZQ*‘%F&MOQ g PRF3edw
t e R AIFRLOLEBS FRTmEBABHC 28 Well & p%fyﬁ’i@ﬁ’c% sterﬂsOF&D@%an?p%rbne can make

formcoatlns{’romm)nomsrlc as wel neric
acrylatey sarangde qr-eliylaerwam@ coafiggsieam mwmera:@wgﬁ%e polymerize them as part of
the pr@n%é%% rl?gmage% Stt%;stefé!:t!a&’ h Ql%r Fﬁgﬁo%é?s ;?cﬁ@r‘ehﬂ@sa Lit ‘%H?o?en and solvents

yneri ze ar t
and/opdiloendssamd apipth@ thenriegdfant Brdutlsreﬂo @porous subsiateeTheselutipn issliest te remove at

least %ﬁc{r%gﬁ{ tbg %}ﬂvgn@ﬁ(g%tdguseﬁtt%hg Qﬁghseﬁ Pa\gﬁt{?&e Ifas bz 09 re%fa’uon The porogen

is therptemove‘sl agdithe toatedenedidiBdormed ution is dried to rermve at

er%@ ﬁqﬁﬁ %8 M hg ]ét&?tvgﬁg ﬁr?eléig)?o%ss%%&v%?cgquﬁp $e{eﬁe2\ge .otbeing formed

of pol{%@édﬂ@ﬁi@ sudtbasiagarbdecdne bEN®Y geHndibiing dvents ah esivaredisaltsj ahd one or more
ormed The c tlng c%lu ion of the above preferred
SO'Ve'iS?%}%%%WEI@f% PRUSLPAYBH with reference to being

f otheBslysahare) e é\*?'ﬁd@gell FRbitiry 4G éntPehd 8@RINDHEmixeT ¥ d ﬂéated above the
nor e gel - inhibitin agents such as _varjous salts

meltng peinigY hexgalacobesiie die BNGRINRETIRRIPraHTeletoadROT e%&a%ﬁ@f‘de but
typicag%l%fgbﬂéeblt id PEwRR bpsed ﬁﬁd 9§9C N3 oRMmoRIPheBveen 92°C and about 98°C.

It ng agents and sol 'vent are m xed and heat ed

This redyde dortehreoneztep meqzombm@g pst heeting £l three coranopeniciedetier. Akermatiyely and
prefen%ﬁ{l toé@a%(r:\ ﬁgr{b th\éebél {aﬁch%zﬁlfe w@o@vpé?&ftgltrm tg Egg\ge@te éi’llf:h as water and disperse
the pdmd’ewmatea Sl lifs 180 Geateido 980l fra $olyBomide oy tockedhiior 2gel The gelis

oo R PR 0 P B8 Rl et e

has céhpletelyidissolved, $he aoiuion io caleelr tiidaly, to ebrat roem tefmipersturedZ8C)t he

mrle é grg[ﬁ r%'g : t %%qllyg%cgf%;rl\ﬁ 8 E’ gv&gfi 5 l]tg?tgs g%@kﬁeﬁ%n i Ffangeacﬁ from

approkinaRly95atietie beling terporae. trhiecamcmleyismcbfmampie, ireenslirrecvebsetj or in a

t to f 5.th
mlcro;/via\@lggqp g'g ﬁ(glﬁlo%lﬁayrheﬁlger% neg t%reﬁgwggegoéaﬁ?rpﬁéaﬁd Shgg a clear
soluti@8fofhheaiSthé doRMlor préferabifie alp@bdibiced, Once it has
compl etely di ssolved, the solution |

© ey Pl 5 S 0010 75 P Tah 3 PR el sy el gk souton.

At rodg(PtEFﬂeé?aturE he RR @ﬁ%@&ﬁé}ﬁ hdﬂmegene%l silROThERR goKt ﬁ}@@él%ﬁ&w&dﬂ%% and
| sSpersion I n ranﬁmoéeo rom aﬁar oxi nmat el Yy 95

68°C} lheupbr@saeﬂ Aythe @ddwerr@f rmeresgetBRidY g, for
exanple, in a stirred vessel, or in a mcrowave oven.
The hot solution may be filtered if needed to renove
gel or other particles. Once a clear 30 solution is
formed, the solution preferably is allowed to cool.
One may allow this cooling ty@ _occur naturally or one
may, if desired, afflrnatlvély cool the solution. At
roomtenperature, the solution is a stable, non-gelled
solution. The gel point (typically between 30C and
68C) is suppressed by the addition of the one or nore
gel -inhibiting agents. -15
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The type of pol ysaccharide used will be determ ned by
the properties desired of the final coating. The

di spersion is made so that the final concentration of
pol ysaccharide is between about 0.1%to about 20%

) G5 MRS bRt L g oo

The dkﬁ&rﬁdn if maalso Svat thd finarcondantkion o pobabieharids istbbivear abbetiOrigicto about

20%, PR DS REoG1 @ D Gt oR g 20R PAFB AL e o HButbE, by weig

oftotamfa[ss@lumnt may be added to inprove solubility of the

pol ysacchari de, es bl e co soI (Eg e
e 1657 ot el GV P ot QYR BT s Gp gy veight o
the dlé‘sﬁl?\ﬁ‘q]soﬁﬂoﬁ BB Bol9dht nhyald aUdédtthﬁipr@Vé solu&htﬂ@ﬂ the M}'ls&bﬁdnmg Examples of

agent 1s use prevent t e- ge

SUItabiee:b-tsprﬁytS@fﬁflll’@ijMlqcﬁgﬂldwélng@&ﬁﬁbm%)@t% aé@@@wn {o(;hqse]gqlled in the art.
hot nggﬁ%k&lﬁn:g 1 rusetd(i’%ﬁrgk)%nﬁ@ det fPoﬁﬂe@Elﬁn@rafté?r%ltlh@ﬂwdtc@ohﬁg The agent

atu ove p0|nt or
may qeradmd tct the mbaqmtnem or tgemeaolut@n after prslingriep &eﬂweratuw?@b%dwe 93' point, or at

any tu@ﬁ %rh)\' ngp%et géiz%tiﬁtg aRG Pﬁeﬁ{rﬁﬂgﬁlgog{ éj%e? Iﬂﬁbl dg@q |s%‘é!dédttd tﬁé‘gelled

tron tends
solutiars $¥het adtied wdheLgel, ta heﬁﬂ oftshietion dands to amédl@aowm of thg egpnt Paerf@red

oS5 e o SRS A PO e 2 BAESA oodt

concehPalioetigteater than abbutd 6% ay weight ihased ab the disschrgisylution] upta the solublllty limit,

R 2t SRR GBS 4B U BRIt ot

than 260t"E%)to %glr édrl:namtytum eadut % &’/abr Ibes, B108/HoreltiNG@3) D084 fartiSONSNaOH
reat e t

tot solubility limt,
can agg,%lfsed@ ag%tﬁ\@?onp_qn@hon ablprgf%rqd&p ?ﬁ\gﬁ or 54.0% for

L HRERkl-iMNbEhY adeftingglaBObdechisifge, alsmalbotite thaft/bnhances the ability of the
concentration. A preferred salt is

solvegjdq digspiie RIYSacRlAdRse NEN-Hreiind sramples f sac*mgwﬁ p 8{19@99%3 Lyps and
guaniginMgﬁtsta%ﬁ(feﬁﬁJﬁ@ﬁk%% én ﬁo%@hlé éalté’ar@fbuﬁel%ucﬁ&l N GNM MgQIz, potassium

saccharid limting exanp
d|hyds)g@‘rphg@|hate mihspdwm th:gag@ﬁmataﬂ@ ﬁfeémﬁ%d a"@]@ﬁ'ﬁ#“men%OG'Hﬁﬂ
t i norgani c salts and
tetrat%%# f%rd gﬁhse%%ﬁ&'ﬁ% {Q?s[e S&a@ Mﬁﬁg%l)Z pot assi um 20
d| /hgoubus gehsirgitis $1eh altasen f@h@@dbﬁﬂwﬁﬁ%ﬂu&gé abgymosphat e,

S [ OX t
RS RT L AT0E. KBabRicb s
modu@nh@métémﬂseo ihe sdlliieminohieste modify and contyol the sitll@tﬂﬁﬁeﬁnd popaites etthe final
above. The room tenperature stable solution can be
coaligsed as is for coating. It is preferable to add gel-

Mo el Yas§16F abFd gk lingddisyin Matehisls coaptides miatlierorganldse mistible wititling solution.

and control  t tr tur and i es I
Erarp a8 FOIGRTC R U T LA g g L Bpdue o
conc&ﬁﬁf@ﬁé hagiwe %l@h!ly' Pudy sﬁmmncﬁgheﬁarﬁ@mts lofthewe talsottolsean cause precupltatlon

of g T ersRAES e BRTBEIte Wik Sahsahg Fife B epe s to aad
the afcﬂ]ols?djéb%ﬁ’c%%%é&ﬁ‘t%o%'b%e gitare A%re‘iérﬂe& Bitdhyl iShéthighgl. Miscible ketones

er anounts of these al cohols cané r@(
such ps agelopd @aatalsghe ussfl, butrereapyisthssieed astherselkpiio! 3aR5onq fsess ineetone-water
Uy= lig 4160 cbhtemSQedt i on, nore
mlxtu?eg, %\n rﬁktgl%%h% d&&%eggﬂ ésoho I's toﬁabout 40% t g
abbnmtheﬁ@% offadti¢segelvaadidying matq@alefscémnnw nan-¥QiadlgImisciple organics. Non-
|imltlrgeeXﬂ§02%l of @%%esfrgcg@eeaemgr[ng rbgﬁlﬁgez glslﬁ%c’(\)]ﬁ B&Eéﬁ@ ﬁ“lolcﬁélhy?én§ Biycol,
agarose is less in ketone-water mxtures Any mxture
of two or nore of these materials is also
contenpl at ed. Anot her cl ass_ fé' added gel nodifying
materials conprises non-volatile m scible organics.
Non- limting exanples of these included glycerine,
et hyl ene glycol, nethyl pentane diol, diethylene
gl ycol
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-16 propylene glycol, triethylene glycol, the methyl,

ethyl, or n-butyl ethers of ethylene glycol, the

di mrethyl or diethyl ethers of ethylene glycol,

et hyl ene gl ycol dinethyl ether acetate ethylene gl yco
her acetate, diethy e

PrORUEIRH LR S G Gl oL DTS O e B e ety

dietr e‘tﬁé%' of &thyRiAk w}/COP Et'ﬂﬂéne g@b&&llﬂbﬁhﬁ Btﬁer@:bé{ét@éthylé?nb ?ﬁéohéﬁéthyl ether acetate,
ét her, diet hyl ene di et | ene

dletfglewcolmew I dlgth%@}e glvecbethy @ther(ﬂieé*tyme g;yq:gl nufybader. giethylene glycol
diméﬂiyfétﬁé)’ Hleﬁylé}%rglyé’& @lﬁtﬁ% ‘éﬁheﬂ\hlﬁﬁ‘ﬁeﬁé/ bl¥c@Rf irRAg étﬁb‘? aceﬂ'ree&l M)%Iene glycol

ene

hol i ne, an
dietyisiheE P N@Btﬁwmowemelwygnqmlmsanéﬁheﬁrﬁ opheiiione gheol o low
B B s/ i 5 99 PRI E S B
mat&g\dslsmbdtmiemgtedat erials conprises water-soluble

pslr;\?{dﬁer g%sﬁ\gmdggq %/VI n&%ﬁ@ r{\%)(en I\Q@fnpﬂ e]s%?é@ﬂlql golgvﬁ%/r%\év}aigl?ﬁhclude by

way diesxamasspolyaimd pwvahdene smj}'wmbllateohon mlwuiylym:g}ycdsndmns and water-soluble

pol RO B B RE S b Pl B o hggp poymers v

belieaet to adt a8 pavgege’ hihdt is;theytconts] thd dmyntodvotume lof thénepatingthahit fredly

bl
veriaud G ed I R AR bbb BB SUnst rate i
I N These polyhiees eddtivdsyoretid (Sedadichdswits the agartxe intheiditizlgissolution step, or

nds wth .the a [ initial dissolution
tney Gueip dgived i POt VR S ap e e R s s BT Gifac, Oare must
be taqzén @i fo%ﬂd éﬁbﬁce@@iﬂ%ﬁnomﬁbﬁfolyﬁab@ad dd@@uladormm séxdiomungy datur eRlatios of
excessi| ve

polyra?r tﬁb%ﬂaﬁ?ﬁ%?f fr°r8§b°é'50ab{‘il13t3"e @pps%\e ? ﬁ@"%‘g‘POEYf'FﬁﬁrenOB&W' an%‘i?PO' and

dextfzfd. Ip@@a&ﬁamkumralsb seemﬁaﬁ@tsge @efuf.r om about 0.1 to 10
are possible. Preferre ynmers are | yvi nyI al coh

ando okjanentinkg coawélhgvaﬁthwgzﬁend@@ OHBY8 S agtént%@e Addediging SP'B“OH
Eacrpc% ﬁﬁfoh‘bf soltdn ﬂ{a& SdsuRbt Fﬁ‘dWegnt e e éxbér%e%tloﬁ lﬂfde’(ermlne the

t1on, one nore surfact s are add
optnrmm tmeu obsirfactapbiohihe dastsecrragting sysigm. émomsuéactanweve&ﬁw found to be useful,

L 0
it b GRS B bGP KPR TR D28 of vl fom ater
supptiers are edstpréerret g Theps tasie uskd incancenteations atfoarabsut BA0E. b ebaut 10%,
f wi th anionic fluorosurfactants
pref%%%mﬁg%‘@?%g’ Moy 5% "hese, 3M FC-99 and FC 95 or
e Tihevsabsiratess ipregnatet! il the soafinglsuahras s@akieg tire subsimtasif e batkeof.the coating,

oo GG RS b s, BB By

any ahm ubth&%nowne osm(nistdhwaﬂyeklll is thie mbtoegpﬂm mdtmytds dpdrdus substrate. Excess

s A5 A S SR T b R pen

nip rblleﬂﬁtﬁap;r@ mfe%yﬁda@émheﬁboatéwubmam oﬁlﬁ;ﬂﬁcﬁvin,g alr o d ga6 afthessubstrate’s surface.

or e Rient i e posing g AleeS pey el el D Buapy Algh s SeLeby s s 2
contiéﬂ&d%b‘@oﬁbﬁh%béhﬂﬁ&the BeifSapofefed trdidlige i iy dHrougBout BEENiRGuUbstrate.
such as by blott] ngmor shaki n%pt he coat e substrate,

The w@é@@ W@mgqﬁéﬂprafgra PRIYRSA 2yand ) m&qrqvewe desh Y51 O Ve rying and
the IR&o cé’r%l ﬂ&/oﬁsﬁ@d &ARARh rﬁé&kb‘étuéeﬂtlf%e%d britis BAuayY J&ly@cébaﬁde cBating to

gas at e substrate's surface. The solvent fo
be fqgr@gtanﬂ@ sulestrath eyifagas thagia gty tqihg vl buystlﬂ eanAne gowesndual monsture within it.

evaporation. Preferably, this is a 30 controlled
evaporation such that the coating evaporates
relatively uniformy throughout the entire substrate.
The use of heat warned air (preferably between 20 and
80C), mcrowave drying, vacuiymoven drying and the
like to control and/or sped evaporation may be used if
desired. This causes a pol ysaccharide coating to be
formed on the substrate surfaces that is dry to the
touch, but still contains sone residual noisture
withinit.
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-17 The coated substrate is then subjected to a
gelling agent that renoves the salts fromthe coating
and causes the polysaccharide to forma porous
hydrogel coating. The agent can be water, if done so
as not to overl% swell the coati n?n Thls can be

a

by Teeeiedsubstialy it then syblecladdnasgelioy 398H et BReEa e &t | r?{@’t%e coating and
caus%g [?19 ?M%&@He b i a?@fﬁ)@sr hy@&éefc@&th& Thé§yefi@bn b W] lftdbﬁ&so as not to

I ous swel || ng can occur.
ovenyaw@léhqomimﬂmsmn fef donley cantrgling the-igvisiue Wﬁ'@ntﬁj@m!/@lwm %ep so that the

watéf CIRYEHe %e? W@gtlﬂg%g%{t%\’éfget&g@gh&s ERAHS &R obQr. B E‘laf@;‘é Broportion of the

ne "use h | salts reduces the
gel- mrebm\e pgepts @tfe remnyech qualibgis weters @dltced 5 @ainimyn, elhe Beerof wiajer with added

elling agents to
SallJ[Sr %z&ttﬁ;de&g?mn@u%g% ff”%g{"gvé’@m S vvlln ‘hout swel lin t he
codhé usg of asgapic efhents esithe geliey ageats toriedvaiie Del-inbibitiagrgents wihout swelling

the %ﬁ@'@% pge@)egglgzgfgﬁ%w{hanol\%tﬁénw (ﬁﬁroﬁénolg Er‘émsﬂ\g\(}git ésZoﬁ}@rén?about 25% to

abolit05% ecetoaebruethail mwater haae bseo foerdtebasefol Similartacetens/methanol mixtures
r afl so useful. The substrate may be sprayed with the
area%qqs? Mg agent, although preferably it is i nmersed into
a lbrag tubstratermta@ bosprayed Wit tiegeliig. agéﬁhelﬂmg@rweferg)hphemabd ipto a bath

roomte ture h substrate is
°°”?ﬁ£$1 he ?%gte@eﬁp?%'s n’fé é?ﬁﬂe‘%ﬁég‘_’ teﬁﬁ%ﬁ%r eferably in a
WetThs toates subdirttesis themmsafdgmth whterand saigieinepedfdrgblydomeetatate. This rinsing

steptdqe gr?ﬁgrglg Fr{?eag@bet szlgjz ggﬁ%o&qg%@%%tc g%fééagly between 20°C and

50°8. W‘Bg tdatet ajbmdtd w1PW@at@dast|a6parﬂdin ﬁalpxb:ctstsuﬁamesnofacal dnd inferidrserfaces)
surf aces cia nrerior sur covered. wit
corgBMP GO PR RUPEOR b BB caeTy Braqte iy
applidd® HORDbIRG. e br@“ﬂe@bly ‘é@dswnﬂaw il orind urfacapiat tavered by thdweating. Also
substrate Mor e prefer l{ % gbsta trll alllé% taI | of the
prefergply, ﬁ@é@at‘ﬁﬂ‘éOfd@%t@?‘YeW‘fﬁ?‘ fidteess Eﬂ'ﬁ?‘\?@t CAH pref erabl y,
theppg E’cﬁﬁdg%y knen 64 crés@ﬁnﬂéd iMesiéd byrdnf Ot chéthisthaaesiBmonly used in the
t hroughout the substrate. The coatin

sy S ssHIkETRTHS GG e T O AOLDh SR B RIS ds boads, tese
chthfé“t o !’gy aé*&ﬁ(ﬂmftlﬁh éerﬁpleszéblchlBr@hy@ﬁrf dr‘ othé r@ﬁlﬂlﬁ@tlbmdﬂé’poxy compounds

s containi ng r ou
varips|byoskeberaistiies er @t@ad@lﬂfum%@é\ahdehgm %Ydé i %deaémr othe?
mulﬁ@r{l{ Jn?l'gldg yB %Y?H%)fcﬁ eth QJIféHé' d%éml(j@ﬁlbrﬁ-s%e ‘atrrféﬂh?lolurea dimethylol

unc npouhds, - vari ous bronyl
ethyldme me&tdnaoa@nabes oom@ocyﬁmﬁtqs afdfrelke.onal hal i des:
f orgpl dehy Typically thi fter drying of
ol F{ENegnc tcg%ﬂgﬁg hé! % o g&@%ﬁﬁq sgé(bgs %&J}@d gl/plca y this occurs after drying o
the eaaitir}g t) thebubetrate, buutbefm r[rnymgi althh'llgb ;sgmespap‘qgw@sslmkmg of the solution before

th honI et hyl ene urea,
cog 9|'Ss%’8§/?8ﬁ‘§%s“%8? Q%J{F%/l socyanates and the |ike. 25 For
dex it mayalwoats ang st mardienatisneliies apalied ks istlidingiligRyds sush ag Fotein A or

Pro{egﬁ%J pﬁﬂgt%re%{q%@%%wgq% Qetdgerg&{% %Le?tp%ﬁréo%!ﬁeﬂée)’s'ir?ﬂgof@fotelr{/h&i G to render
the@@TIR: camfid dtetle and s Silei vakous gheacatlipandsaichuas Mmsmmmiazole (ABl)

amﬁ&%etéﬂyggrgl cﬁ;gdt\@%ﬁ urﬁg%{quﬁtgﬁgﬁ({lq?ne ﬁnEig%lenér obér]ﬁz nﬁ%ﬁ’oleadwﬁf? or

varbxﬁbfdhékﬁittm ttlat r@@ieeite codtighcatihicPmatisiphiicAptmbic o(mham@h a5 iGvell-known in
tural or reconbinatorily derived versions of either,
meﬁﬁﬂ“Wﬁ@&”W@P%lons of Protein A or Gto render 30 them
nore caustic stable and the like, various chem ca
| i gands such as 2-am nobenzi m dazole (ABI),
am nonet hyl benzi m dazol e (AVBI), mercaptoethyl pyri di ne
(MEP) or nercaptobenzi m dazole (MDI), or various
chem stries that render the-d¢®ating: cationic, anionic,
philic, phobic or charged, as is well-known in the
art of nmedia fornmation.
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18 Functional groups used in |iquid chromatography
that are adaptable to the present invention include
groups such as, but not limted to, ion exchange,

bi oaffinity, hydrophobic, groups useful for covalent

ch %@ﬁn@nagr ht}élaq B E%@p hl@'{p:atﬁgla@& Ct éggrr)]taqq ﬁglﬂ{% present mventton include

grouRS’HueH actﬁut oY Bimiteditd, fon BRNGQE, bREMD Lh!,?(d@pholho/ dmglem@efmw%va@m
aced

chro TR ORI RrgioR oG TR Or<GanG GGHPSIAH o e PR merctons

w1th[§£§eﬁ:om§@ﬁid§ ﬁslatogercmmﬁgﬂﬁya&o@hm:eaaéure init) run through
he desired conponents are separated

1 G el e oen rblachin A flien AR AN StcamCapigininaans or mor
desu‘éﬁé* bd'n%@neﬁ@ W@ﬁﬁtﬁmﬁ mﬂi)grﬂﬁéem&)@a% Wa?tﬂe ddsd cBMﬁonlethéPe deparated

he re nc n r
fom i gestel AU Ycals |61 AesioHoyoters NGEAss Fptirad pdredikand he res
of thérﬁﬁld ﬁ’r@lg%gt lﬂﬁ)_lﬂg&gbg%ggllrdugﬂ) %éllge'nt\ag\gﬁ/ tﬁ@&bg?er% g%@i’nb’ﬁt@nﬂa}bdéss through and
Impugi§ies eahg cARiered byémeyﬂ%ﬂmﬂ@@ommw ig w@h@detptemownmunt@um@nater@s and

th
then ﬂe%ge&&?#ﬁ%é;rgl '?%@5@39‘5 a cﬁbnpé) g hofiic QFJn@H%HQr thF H(egr sec g d
or If desised arraqeired cue maganpbtyase@nd @ evengnofd qosﬁng |Iayere toctkeer firgt @ order to
reach ﬁgﬁ%wéﬂ@%ﬂ%éiof c%gt{ g{%& ?ol(%lﬂfnég ’fh&f g%ﬁe%ggn no?r(egi e, %a&grsé gw:%ﬁt coatings)
and tbelikei ngs) and the like. In one form a series of

oL BHR D bR By Y a5 Bl RS e o By AR B g st sucn

as a aihat filtee andtcactainsd tenetyehdbyurfadeasuck devbiaesdnclubieiblt adevidimites

QRN ol Bler oG vt Fommhlhars Coravtid el S et

STE@CUP@ Fltrétian déVieessavailabis @brh MilliporSTERbrEldR01 Billefidal of Eleset @Bt tube such as is

avalgl g1 Hecer GiEn e SRS IRE R ASBOLTA0 48 Fafed Sl et seected
mo|e5mﬁabd§bm&%y tRCrheRift lnfublﬁg macae\&u&ée ﬂké fig is fﬁérb’d Hrolgh tﬁéi@&@s arpport and

the series of bers and the sel ect ed

the f'P%TS ﬁgﬁ‘é? ashehandiiica tf?ﬁi‘iﬁ with an ﬂ“ﬁﬂ%tp FREOVET the @r‘ec@éW@%‘* 'ntar?@sed
systefn{ th’é ﬁnd' afterld sh&a%k?%ud%ﬁUeQMQ EhntcBrﬁnf § QMﬁheSIHEﬁ@ Qécranté’d‘ ﬂ s%ﬁar process

i bers are then washed hen treated
then eMﬁmth the washivg (dd andriie %@N&f?@defﬁhﬂ sglegiecamolqcyle af r@tergﬁ&ptlonally, the

serieS XﬁlBé?rE'}atntB@ leld! tb’dgﬁ’\eﬁd(enh Fhren fle édég@gﬁ fe Jr@s%lkﬁ&ﬂfeﬁfet UsE® h%i?'fbrma unitary
structureehltedratz\@Wsthe/\ﬁbets aﬁﬁ@oaﬁmsaan hgbdundifo dackathet iyothet rn@cmmsms such as

heat{aﬁ)gegmgsg arnlﬁ E\g iR rcﬁfﬂ% e Fé‘d%r%lypafﬂ%ﬂt E% gﬁs%ﬁﬁlve pgéghl hla ¥oated

fibert. he coating can be crossl i nked before use to hel p

SRR TS AT BSSR YEhpo D5 B o s
suchreea tm:aagg 3rrr:sorr:sflmwléena§hlé2&g Ibg?tsng maadiumbemé\myamcludm;gg?dn;n? \t/h: fiber through
abap (G g g R s TR HFnfnfle REhnlolh P SRRE 1 T e

C OTtiel coatel fiderd OBt rewtappets emwolnd dhitd siarfdee! vetdorby arf inMiepargus@ore for a

devn%ql?pswq%g%g ﬁygacgd%ﬂag ﬂ%ﬁ?p%ﬁéthggﬁ%at%%%gs q%glﬁg@ h%&ﬁag%g&y and above it so
that doﬂ\iébtW@ béles Jrélﬂﬂhéd%r&d@ﬁouf th@ﬁfucttub f'KP\U @tfers rayb@érbssiked after they have been
ting, spraying_the fjiber with coating or runn

WOUfidHéO the pragus dpptipiigh The VH’iU'éi‘ ispbe usepastiade apkRiased 'f“Pl@adfir guchasa
filter EAMRR 2\WhBRRESH MY cdd\%mé’r aQBpstie wih ERAREBltors Bith af MifsRd B8 like at each
I nner porous core for a device, The waps are spaced
apart from each other and at various angles to the
wrap bel ow and above it so that convective pores are
formed throughout the structgre. The fibers maybe
crosslinked after they have been wound into the
porous depth filter. The wound core can be used as
made and placed into a hol der such as a
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filter holder, a chromatography colum, or a capsule
with flow distributors such as frits and the Iike at
each -19 end adjacent the inlet and outlet to the
device. Fluid is then flowed through the device

R THRERLIE LI e N ———

moleéutEls tpRLA. Am@maway fi@dERrbe mbduﬂmwng eifher thdienencaraor oeteaimeter of
and fl ow dla y. throug la exitin

the wgoaRER A" Wiprodgiieiete A PP E AT e
bi H@bﬂ@atlé\fsth&b‘tﬁé binalné éﬁ" rﬁt?lsd?dfgé ahdl unn’drrh@r i$Tot ¥ rdgGiremelit, dhe can

requi rement, one forma core_hav
form o Gate BRITG A BEINdGroaed BT TR s oeiﬁrtSéﬁfacg Ldnﬁgkt@e fW@%@%&?“ be attached
to anto[?%t éﬁﬁ%eeoﬂﬂﬁseﬁl@@ t}ﬂﬁal@%t@&%gcaptMe @d?e Euntble ?Face@"nda ﬂlt@ﬂwousmg ora

er seal ed ypl cal an endcap he core ca

dispaseblaxiapgischaying aa Iigt pych #ha @@nfﬁtj therhogsing @ %%W@hé@g@?}i flgws the
outer{:%gkééé:g g duh‘d hteéﬁo%& a"r@%kefs}tﬁ-\hé} t@tﬂé €d’r§wﬂe|?eqt (HO4S ifighgOénd then

roucB;] outer surface of
leavesife hmamg&answa mugff theeutle!. H\eéelﬁ'ﬁedé@'qcu!% Is wjurecbitirpecopltyg as the fiuid

rough and then |eaves the
pass ﬁ@lﬁhﬂ}ec@g ‘EEr ough the outlet. The sel ected

nolireanather fors, a:deplbwmwotayngtmapr@&eattnnad@ may be geimple plpgiic orgraetal filter

v B35555e SRR BB (Pt A O bRl 2

Masgatiasétis or Dstainteat atkel filiek haider avaitbld dmom MiliparedorparafWorBliExca, )

Mas%g}uﬁg{s;rthf I lﬁfegc{(es %? %q%g(ﬁ In%v %}el3%ge fgrggﬁgfg%{\aalls\)e% fOanﬁ 12 each having a port
14 aﬁd ﬁl réﬂpﬁﬁﬁelyﬁ‘érei id ffoivlirttedr ook Hie deviv.an thialodse hélf trhadnlet 14@od kalf 12 has

o T -
mveri’a@n @Pl@ce@%etﬁ@éhhhﬂw hah@s 80 AR oflfe dedicesand silrfply sequebetuiesretlyylamping

ﬁg) flowintao or ohl]t fl In this
PfeSSi\’é% typipally hrovgh ayaaleq mglellemaly éﬁ?ge Weﬁng h%l@ outl et 16.
O”h ﬁnc{?ﬂer BRERimeRaRLIS p&haﬁéﬂﬂjf stéal éfehdr lrrfaretlé}fbn% b@tweémweplﬁnﬂef lter holder
sheet 1s own) accordin 0 e pre v
halvgsi 2§ Gleain Hjb’il%?"ﬁfﬁ oot (85 Y B 724 e 0 s e & utet
port gd‘%esdufa’béﬁto Rl 3@6fttM49s%BstrQﬁé 49|s%€ﬂ5be&‘§etwé§1%&%l%lves 30 and 34. The

mat mal e/ femal e t hreads 20 and

outeQFRripherabérigeav2 anth cﬁ&e h@qiwbas $Pend 34Ar@§neéth§héarﬁﬁ¢?éﬁ¢t’f999m%fé>&P"
o AL T, 0 RER: A POl 8l Bl

e first half
availalis fraiMilipére Corparation 8iBillarind, Mdseachesetsnd hal f 34 has an

gﬂgbﬁe l%n%q_l oazyéls? ge ino Eﬁ%ra?egitug @gé dﬁﬁ{bﬁ@ @:%vic@ gﬁ@rﬁ 38t astélﬁeated media
or as'ieﬂdep{ﬁlflmr Aotattdige 5@aafdntahnea eéntrddgeéZ ihat isnoonegtgd tofa flfaﬁ%l’ldﬁw&‘? which

58 o s SRPE YA PP P 5P B Bs moron

layeﬁ&@ég@@noﬂﬁwwmﬁaym@sea laﬁhbr whetwi cuide sr issitledr kah didek nme r(laﬂ)a 55 as is well

knovg| |p hé pn,ft Jgg %%;é@gﬁld%wlg@ggrﬂllgseagg %?;%eehrsggr&gg %5’ SF&SndDendcap 60 at its

respbﬁﬁ@érﬁ@écﬂhﬁ di ﬁumtefﬁteﬁngf thd dalii dg@ 80 hiobghdeet 98 must GovFﬁ\@ughdheﬁmedla 55
either as a medi_a

el A e eEoE o UE HEEVS DRSPS Boong frso e b theendeap 54
suct?é%rby Riate8 thrdads, Rarhis! SdheshRs GaRnbitbn Gltﬂasoﬁx@ﬂélﬁng%hd thatikee tin the

romthe cartrldge 50. The ne A %
pleafadm,tqneordmr@ams of mpdigjesay heé@edaukﬁwﬁ&t?e ﬁpwgﬁf ogp g qgdia maybe
g dheet Siencaif that has been rofied

one; hrb? ir{W‘%soa{Tﬁé( ‘khgeﬂébﬁgﬁ\ Otﬁclgﬁhg‘rbr?rgg?@ 5&[5%35 is well known

|n the art. The media 55 is liquid tightly sealed to

the first endcap 54 and a second endcap 60 at its 30

respective ends so that all _hhuid entering the

cartridge 50 through inlet 53 nust flow through the

nmedia 55 before entering the core 52. An outer sleeve

58 surrounds the nedia 55 and is also sealed to the

endcap 54 such as by mated threads, clanps,

adhesi ves, sol vent bonding, ultrasonic welding and the
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pleated form one or nore |ayers of nedia nay be used.
Li kewise in the depth filter formthe nedia naybe one
thick |ayer, such as a mat or a felt or a nonolith or
it may be a single sheet of nedia that has been rolled
up upoﬁ Qse gr ltl;rlga?%e sér%? !)f érgﬁﬁuél %th g?rg%ré &g oizeglg}} g%rgrﬁdoéﬁglgq %%nia?r%\r open two
edge@(metrshd)wm): Thedagedge(mwgo mto@awesableTvesingdhat |S|l|qlgcb(|gh’uy it ey have tb1e outer

RPN G BT ENY e i o

C aFifurd Gighews another deliee dntbodimertt. Ehisclesigrois alsd showimin $43146895, 806 and consist

A e S S S
the dévldéfaretd/kimrd;i |o‘f/mgdie{ dﬁé@s 28slackalh onk bietop birtiset otﬁbabdtwe'éﬁ alm\ehdnlg)ttom porous
| e an e secon

substyale 801394 Parespestiyely. Gedling é’o‘éndg“eaf"‘iﬂ"lﬁf%ﬂc? f?fvh oo i%}f tof g gotom o

thest%&(o%@&wovﬁl@@b%eh&%f skdtd @, ot her between a top and
bott om porous ‘substrate 80 and 82 respecti vel

SekigursGshaVD ydation n te AesigRobigirin yhich #eeries of %d'éﬁbsef% $eare
sepata® 67 ga* %En‘ﬁ?‘s@cergbﬁ‘ §nd%‘re3éﬂ|ﬁqm tngﬁ'ﬂy%@é!ed around Y 'to‘é%ﬁld tRtorR

series gaske ure hows a variation on
circumferenches of sgriesef mediajayees 98 to tge Wamfnf tb@ dexies ygagifetsPd glihg device is formed

EndRY tﬁé’@&ﬁél\?e 98 and
r o454 330 o B 850, 0 ARRRBLAE AU A Rl s or
100 cthd devioet om ci r cunf erences of series of nedia Iayers

32@%@%5 %@W# %ﬁ%%&(ﬁﬁ%ﬁﬁgﬁrn@ éfe agc%a@je gﬁg%qsan%ﬂ 1Tﬂﬁ one end 113

and anrolutit 1 14GRthaotberend 116tand dskriésnf fapets ofmedie d ffeie betwwneI?anS effacers, 118

AR N K M L T X

of a S@\6UdhGhatiRe mBdigtontattd themnervell eftiek dediGe solimat dﬁbwmstdmﬁhrcmgh the body of

the oth d 115 and ' fol f
i thet Ry g Be i SR poter SpEREPE® 118 hnd 120 are

adA@Eo%lﬂénatéhﬂ)odlmbrﬂbf tﬁéﬁﬁeséhﬂldverttlom e TRl ttivele baat @nlycertain areas of a
maintain the media in place

subsggle wihdhmeiia 4t e eseRIPRIoR O a@ﬁ@ afﬂ}?@alfSh?Péémmn%le "8t Fofnsis,
taped, ?&eéﬂ?ﬁbl@cﬁ’e ;ﬁ)@lnfeﬁ%d tﬂb ||keftHaPé(|°b 584 8dncitta rideRbtehpatibrg s@@Whe

Ia rather by passing the nmedi a al ong
uncovatersareagglelcoaied. Theélse phogtieis Sugh 26 GiKist 6 EAUEH96 3T tﬁ%ll‘f? argiuseful in

thesd SHhoBERENt invention is to selectively coat only
certailn areas of a 20 substrate with the coating of
t hia Figureddrshowmansthei epmodiment of tieeiesed inyendienpe phowadhere is a porous
BR!184 th t
subsk%% %@éﬁ%ﬁa&@%&{ ar{gi%r@gtted @9@%} A t5§ one%p Mm@ atare no
coatqay lndred embgechepiathe monreoater aved(s) 154aee founed 6y @ seasigls latne@@sé)nqimes that form a

e R P B PR 7B 0 BB s

usefdl M nfang elspiicationt suck laelmtheaanalysisel pretabs ONAwTTuide br as h@lvpuaéslequhorems
i nvention, As shown, there is a porous 25 substrate
gels-150 t hat has one or nore areas of coated materials 152
angln giRfae dB3gnes SNORAA Fibbrd 10,hdere gfee:nmmtmormaibeafeasl 160 of the
t hi s_arrangene e hon-coated a 54
subs}f e der EPP AT SRR Fegs AR BENEY, 10 sefupen he costed
area$ Bain6ifcoaled BEHitAT64 SthetkabstrhiB ESuLin sigh Is uedful emdlelrscapmre@nd other small

are formed of coated area 152. Such (ii? tructu J
volurge separgiinas. dfimay Alsereancongisien aaihe Eﬂﬁéméﬂ&'ﬁwﬂ@%w@‘ coated areas aligning
with fh? @béﬁsbbt‘ﬁmpéf the %ﬁseTHéSsubs@H@céﬂbefahéth&ﬁo e pRE ok Adihyé shaatlof material

ectrophoresis gels. 30 An alternative design is

shown in Figure 10, V\,here the one or nore coated areas

160 of the substrate 162 are circular in design and

set out in even rows and col#ms, The area between the

coat ed



10

15

20

25

30

areas is a non-coated portion 164 of the substrate.
Such a design is useful in protein capture and ot her
smal | volume separations. It may al so be incorporated
as the filter in a multiwell plate with the coated

and qYB@?r%lﬂfégg&Wﬁrev{%eﬁ? 5 a ﬂ %ﬁ%ﬂ&}cﬁ%v& %g{lo%l gt tﬂ@uﬁ@gétéqsareayﬂgn be

rendsraé adn-pofousratremaoved aftePdttaehmentohine sublateatccb deiwels tohmrycrwheoréammatlon
e is active filtration or flow Optionally, the
Crosﬁr@ﬁat ed areas can be rendered non-porous or renoved
af Oter delvicadasigrsidan @hd drd possiblo witfr the gredeot itvertionicluding it not limited
imt. cross contamn ross talk). Qher device
'e“t'@@%fj@’ﬁgs %93%6%?1%%8“8%'“3@@@@{) ith the present

I NYRBhidbon emlautsﬂvsrfcg tf’@qbbiymb adisloﬂinlfe&éi/er {b funetioh witholuthe additional
devi ces such as

requireiieshel themeshagisal s aplgtwgf tipecvgzisqr;p{ge s ng?qo fQ Kgmi@(jl%{aﬁq;@nd pressure

drops ?é/s%ﬁatéo%ﬂch %ﬁéwe@ BedWf bat@s!tThe hﬂr@@ldﬁéchamaﬂpropémwré 'geaadled” from the
e mechanical stability of the adsoréotlve

mechasiselgeRuENaRE e p@kmhfoa\@@%raweﬁrbé@éiﬁ PR ﬁ%bs}/a% provides the

requﬂéosﬁ&'ih@t Gani¥aytng lnpé%@ﬁt;oﬁ;ﬁ}% HéﬁNe@r?ﬁQs%ure-Efbﬁ alWéébé’rﬁtﬁ‘)h resolution
ani’cal properties are "decoup fromthe

assaviateh witi kead me@qcﬁnrbe mogleofhetm@uspra@tkr@bcae Gensiskal agyrRepus waterial with

the @ﬁgct %’?eu%ﬁ B&F @ltz@%tl‘?dﬂlﬁ #P@%@s‘iz@ dﬁfn@l)‘ti'of‘ii ﬁ\ﬁst'bé‘ Raddiably narrow to

| nver
prevenillaga varigsibrisyin ligeit \ﬂmlevelqgthw@glrgb th@rnmtﬁr ighfidiis §@Lﬂfhﬁda¢fﬁ%3fﬁﬁec'f a desired
s a
chrog\;x@prgm epafﬁtgﬁ)pg%%tﬁgfﬁat qﬁts%?cﬁnmérg%rgl@@ﬁ‘tgﬁanﬂe of reasonable “pore
size [ARIrDWBN" Mt tiis Wal, thwdifﬂhsnonaltpahwayrfwren adsoting estitywsll mﬂh\orrbenoégh so that

BEEICE T e T
as itlid ifl ur@nff répWaM@s@eﬁé lielaemedlli]r ough the material (this

gglf;'gg ngh%/)gf)rthseegféarﬂw@w% See ﬁs‘g{i Eﬁx?ggfg?nvremh%aq ihr aph 'tcgqlraghy media to
capiiifetift s@leét&ﬁmél&ﬂﬁ%mfa sfréaﬂﬁdéﬁltaﬁh it al@@r\nﬂh dthersnoteules and contaminants. It
di stribution" $u3|o

mayfhg usesin ggmlqﬁ@camqtqu w;thelqjléel)éwgl elredé:ﬁ@la'@thg glaedtcﬁgleroths and other
cruq@ pf'ofcéf‘e% Is@thnds BfeGn |t?aTPPtré3téE to%m&v@ %ehﬁr‘cj&"r e eiminahts ) lt dYtbe Rseditdreeat biood or

ting paraneter during the chromato
othes emy fuids toremers therseleeted moleoylerhenita cpptappgn g@f.%esg%%qn@y prenge @
patﬂgﬁéjr] ¢t leui&ﬁe ee8ref fnoke sﬂ RS HrovltT MRS e OPthe A8, ReaiBeted in classic
conventi ona romat ogr aphy nedia to
chrarrmwgmple/ applipation toepuitifis groteink emsmtr@r melemﬂea ligpay alsprbe ésetl iremayg viruses,

al on t

enchfag Ry o et BEre A et S AR BB S B 2 e yed of e
predef iventios ban berdilored terfieaimestpartichierepblisatioh peusd. cel | brot hs

and ot her crude process streans are initially treated

to renove the larger contam nants. It nmay be used to

treat blood or other bodily fluids to renove the

sel ect edExambleduRegm fempératura sabeagardse saitionsuitairierdiopting

entity such as a pathogen or |eukocyte or a desired

ol ghcgrbres m‘agﬂnosespowdeg(twm(h ohiginedbirom Sigma-Merich) wase added tﬁﬁ%rams of

w0 SHRE e ST GRS e oo e

fornhé@ie dhié iaiti4l re@NoRing isolutde was c2>5|edai0d®trdmnp&satlae1@t whl(thmomt the solution became

yrities before a fin rel.eas f th

a g B gad 0By ST S ki 3 105 09 8.y SAbREAIED werPBaded and the
mixf Wl Bedta dgain Mﬁ@wﬁnle@g@hrﬁgﬂﬁﬁl theayeltand thk aait igsplivddd@ibinoamhomogeneous

or use. Exanple 1. Room tenperature stable agarose

sol ution suitable for coating Six grans of agarose

powder (type Xll, obtained from Signa-Al drich) were

added to 40 grams of water,_4)he m xture was agitated

whil e heating at a tenperature of 95C until an initia

agarose solution was 30 forned. This initial free

fl ow ng solution was cooled to roomtenperature, at

whi ch point the solution becane



10

15

20

25

a gel having no free flow ng characteristics at all.

To this gel, 15 granms of zinc chloride were added and
the mxture was heated again to 95C while agitating

until the gel andthe salt dissolved to forma

solutl@)go % @fgolﬁ wgsme q‘f’ﬁ;%gror cﬁptgma:{? t@rez(@% {ulhcgmh% f@@ oﬁlrg;ecﬂaractenstlcs were
retaifgd @ithis @nmé\amc tre thissbiliog, Mrgeamsmémethambhnat) 1tg|'ams of Fluorad FC-95

fuorepeper L ARy e SR et s ot e RN il solutor

remdr@BTRARNA) rowve kepadiied while mixing to formthe fi naI
agarose solution. This final solution remained liquid

at roomtenperature. 5 Exanple 2. Coating using room
tenperature stable agarose A pol yolefin non-woven

fabric havi mgampldRreatrigzsingrborateoptraii@Gtableayaose and a
porosity of about 65% (Type F02463 from Freudenberg

of Abgyguiih norMasvemmabrieheting)porsasize olebbed0Bitiond dne apgrasitp skabout 65%

TYP% ?lgéjfj'tél%i ﬁ?@ejeq%g%(q?gg‘% :Lgv&elll Cgagﬁl%%tgsgwgs? cgtalqgﬁ glftl'&b%gg\g?ggsoluﬁon of

Exarﬁxﬁkl Pic&indh trﬁxﬁlﬁ\mh%proded@@ Cihe tdbAd waslerpdsedio e agasse solution of Example
npletely wetted The wet f

the solutio
1 Ui AR P e e et D DS by e MR S s eTenzed Sehypen two
shee%rb@' P@%H’\?l@ﬁeefmn gr%ﬁ‘qhéézéd‘beﬁt@ R R0V E%@RESsoRMdrifohRe duFigddof hefabric, the

ace ' of the fabric,” the fabric was then renoved
fabrif wasrhenem g ifﬁnsﬂh@@méh%‘ﬁcﬁn@ﬁﬂow%te diy 3t igpR) tespperalyts 9 remove the methanol

and %rﬁ)giﬂﬁ %fept%ﬁevg&raﬁlwg dfy BStdTRIRARA thendfidlerssO BREN¥BEIthe agarose

coated fabric was then

and tonmmvs uael silrend swtaotan ﬂtus)crg@rlg ihereoatingenf essentialyrpyretagarpeendiiecoated
fabné@% ﬁﬁ%r‘s?cﬁﬁ] g%tglﬁé Eggeg ?}%tse gﬁl?épﬁc ﬁ{dGE@ltePn % t?&%ce@@@&h‘g?@ar&ge coated fabric
wasihmwmpslemhen water to further ri nse the fabric and to

renove the acetone, the agarose coated fabric 15 was

then kept in water. Exanple 3. Crosslinking of agarose

coating The water-wet agarose coated fabric from

exanpl e 2 was i misganspiecB. iGnosalinkingf@gasoseeeatiad ni ng 5 grans

of epichlorohydrin and 95 grans of 2M sodi um

hy dhowatetayet adamse emlteé fahtiafrom exdmplen? wasringengedan agixtureeoptaining 5 grams

of epéq%loﬁ%m aind %rgg 2@?0% uﬁlrhgcf'@‘)!édﬁpniﬁ% faéﬁlaérglﬂ%tg'; lﬂ% gl‘ﬁﬁjge was then raised to

50° Glm!leh"e opslinking raébt(agwasaﬂomm to pidueedcat thisddnipetabie lootthewrs under gentle
agltag% e‘ljgg crpggwgmage% ﬁac wzﬁélgg M@\gﬁgrrsgle&al ifl8sYo e%mr/ee&?e\é? reactants and

basdg-uncti onal i zati on of crosslinked agarose coating with
sul f opropyl (SP) groups The crosslinked agarose coated
fabric of exanple 3 was i Mmersed in a solution

t f b .
o afeeerie & ndbeon P ST REC PP antrRSDEP s
TR SR i L S
of s&d\’h'rrﬁbré én’féz%lbfrlfnﬁ"atéc W grah ohﬂxldlﬁcﬁiluhﬂﬁﬁbm@ethé teenpargiuteat fhis molution was

he sul functional i zed c fabrj
eryises GaBI P BB IO BAARTFSciq 7 SIANBS POHFGTH Ll dduperature for 1
houfs GAdet g@ﬂ?a@é‘@n bﬂ%esu Ifo"p?&ﬁyl fuﬁ&bha‘ﬁzéd@&até’oefﬁﬂnc wBs NRédwith whteeseveral
per me fied -23 fabric_was
time$ & riRoVe emss:rﬁ@qtaﬁsmnqzbhaseqth? febris 9 keah It Weter- 4 Bweumai@w@ﬂwd'f ed
buffer at pH 4.5 and conductivity of 8nS. Exanple 5.
Protein binding of SP functionalized agarose coated
fabric

-23-
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A 13 mmdi sk of the SP functionalized agarose coated
fabric fromexanple 4 was i Mmersed in 6m of 5
phosphate buffer at pH 7, conductivity of 2n5 and
contai ni ng | ysozyme in a concentration of 1g/L, the

f ' remai.n Ln contac |
e P st D o s U T e PR BR R g s and
conduntiviyrof&gbt ati on. After 16 hours, the concentration of
| ysozynme in the protein solution was neasured and the
anount of protein bound to the fabric was cal cul ated
based on the volunme of the 13mm di sk of fabric. The
prot ei n Hixadplagd. PoejpantinyofeP finbieniladl dgarovecaitasiy ed
to be 50ng | ysozyne/m fabric. The water flow rate
A K3 muglsk biike SRefdictiorbiredagaraie taatedifabedirdnyexampls U wesigniefsed in 6ml of

srophdfbiEiSoh SRl ehi rnt%%ﬁ@'y%ﬁ%é?ﬁe?%ﬁ’%@\ Gl he e

was alfowedibegmalrbic oontaot it itf@fptatedeomtlaﬂm b @ourest revnf tbrrdtaé éndedagitation.

th It
RSl e DR et Heneie AT Brol s i iES G o dtany (e gountofprtei
bourBies e thBricwad eslculdiRl ba@@@ﬁéh@ f)dﬂ@Htwé of ‘ilrfSéSl Smﬁ@%mfﬁ)r@ The protein binding
on substrate

e coati n
Capqg@r?f%s\ﬁzw yagieasd %s*f 0 8 30g Ivgozymey ol fabris. H\em@teéﬂow rate thepugh the media

was 8616tHned BiPndBs@ing the fienkhtednr &gh Qiduar %ple%bﬂ%é’ho%c("féﬁ/ﬁ@hawng a diameter
coated wth agarose accor to the foll ow ng

of 13mpane yeinga CONFT@ of \d@wﬂéwaa@elebt pB!?éémP'@)h@ a flgwiraig pfaater of 50ml in 14
secof@{Unddr i Q&co?ldnﬁlfn@rfﬁ bdtéH AE&aRM 21l 0
CoN N- di me?t hyl acet arr?gfe—% sat ur ataeg ? O“HF Hﬁ E‘Eﬁngﬁ conds nderthe
Sam%mﬂﬁltl(tnhat the fabric was conpletely wetted by the
solution. The wet fabric was then placed between two
sheets of polyethylene film and squeezed gently to
renove excess sol f f the fabric,
~the 20 fabric ms%h@%fsr%ﬂga\?geg&g'r omsﬁﬁﬁa@l | m sheets
A prdyolefimmadivaves fgbric ofxanspel havingapere sizeof atidit ti0midres atda porosity of

abouké)ér /”\}vésrbgatecfxﬁ ﬁﬁ?aig%}ﬁ%e a;g%bg .@g& kgkﬁﬁnq%go%@? % @? fahr&evgggwased toa

solut[ﬁﬁ’corﬁau‘ringt& goamas| celiinde &nall97 grame gf N, Bdinethgleetbmidesatafated with lithium chloride,

such%gr? }agﬁc \n?’qsgggqléél%&gt%ﬁ&@ 0% me ?@ndéﬁ%)a %atﬁeQ@YaceJ be¥ween two

sheelzrwmﬁ}éthlyleneﬁm @d&qmée@d@entfﬂtﬁeﬂnM@QZdé@@sobﬂhMtoﬁﬁh@s’aﬁ@@ lot the fabric, the

fabnc? % rlge(% rgrgqgg%gght%e mthg\é%?q %ﬁ%ﬁ%{gg |”W§er§ﬁq msvmgeg{qr;gq @lng&es to form the
coanngnlme kahibge oBéI@d fé@dé%s kepbih wgtepfrhg&etéa ka%n@wmww@kea aRPSE
si ze of abpout m crons and porosity of about 0

5%
funciippalizeddaliowing WPPWCWEB% ?fﬁﬁa%@r%ﬁ ﬁngtedVStJW@e PidingygPay of the modified
fabn@\K/&Qﬁ%ﬂéUr&} ac&r&@% the gro§éi‘ihl‘étof B@m}ﬂ@% W&%@Eyﬁﬂ menﬁ@&a@écﬂy H¥dhe coated

dextran pol yethyl'ene ¢l I

fab“@i"@lfﬂﬁéﬁlt!@dtobﬁt ﬁng/fﬂ(fﬁbgc pol yacr yI am de solution (10%

in water), 1.5 g 1N sodi um hydroxide and 62.5 g water.

The non-woven fabric was exposed to the -24 above

dextran coating s bric was

conpletely wetted a%,eﬁeb%g oBtﬂﬁEn%JﬁgtrJ\Regt fabric was

A podyalefin rwomva@éabﬂee‘ﬁxamme %maeleg 8 p@é sipadf wlestuh 00 eniogons ada porosity of

Y I

obouf i SEBREEM BN Yechfind BRGLRHE BB AN soblifipa rovered
contdiningrib ghlextfan [5G0, Q@OEMW)M a palyedhylensnghaoltdiylydidyf ethér, muﬂyacrylamlde solution

o e t.u d co d fabric was then.place
10k = gl pftoon 5 BBy LS Bl FPreR s Tgpecto the

the dextran. The coated fabric was then rinsed in

wat er several times to renove any unreacted material s,

i ncluding the pol yacryl am de. The coated fabric was

kept in water. The crosslinkgd dextran coated fabric

was then SP functinalized according to the procedure

of Exanple 4 and the |ysozyne binding capacity was
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nmeasured according to the procedure of Exanple 5. The
| ysozynme binding capacity of the coated fabric was
measured to be 28 ng/m fabric. 10 Exanple 8

Pol yal | yl am ne coated substrate. A reaction nedi um

s PR by BB S A4S G bELL U2 ot

wasGHeh @IécedQeﬁlaerﬂ% prekly et dolyétieyieae filmraad squeezed gently to remove excess solution

rome GORGSEIS iy i BR-ANES (o GREe P ey haels SHApneeio By atroom
temﬁbréhﬁ@ The tdFyadbla@h faBI) Ve themplacs ingA lovent 852 Iy 4 B6LRs 6 BIR%A crosslinking of

ewet wi th nethanol and directly

the Q%Vﬂnaa Feefe?aﬁﬁﬁ {aﬁf'qw‘?é thapnsed g Welgk Seyrsal figes ta FraIgYe any H*i\fﬁﬂﬁeé gaterials,

mcldﬁmﬁ th‘é’%&lyéwmf dan ?he%é’cec%l@i@ %s kePt ifwatBOTHeRFJ3Mhiea @e)@tr‘aﬂn &?ated fabric was
t he bag was in an oven set at 85

thewﬁPrfmce@hmﬁ aqzcerdea forige Rf%ﬁe@lf@uqf Exastnlerdoand the d59y 6@ bmeméapac'ty was
meagﬁrm)éc@&@né 8 tHerMJceo‘ﬂFe%f ERRpIE5OPR l?sﬁ%ﬁn@%m&; Béc‘ﬂﬂg thERBated fabric was
menbrane was then renoved fromthe ag an
meaamredatmeel%r@glmffybrst room tenperature, The dry nmenbrane
was then placed in an oven at 100C for four hours to
conpl ete the crosslinking reaction. The menbrane was
then thoroughly (e | &b nol and
hydr ochl ori c aci g 5 ? l)tamé%?ﬁel I%ted%%t!&édry at room
A cawplion sredivre havinge pHeﬁ%wmeepwes ugingdfiedoliowiog faesulaligne h wat er
nd had a strong affinity for Ponceau -S,
gﬁ%hl oﬁ?!éfm% 25 Exanple 9. Mnoneric coating A
ﬁrb%%melmns:bloudel on was formulated as fol | ows: 12 59

A t hyl ene
2 AR ARREEEEbRURE] Py LRl
ddéte eadiusiilydiratiae, (1.2 8golation)pol yet hyl ene gl ycol (MAN 8, 000)
&/ 6@ water. This solution was then diluted by 125nL
ZP A¥8%one with 0.5% Irgacure 2959 photoinitiator to

Aonep atra}m&noregulmﬁ‘ghtgayethylghe (ﬁf)ggphe:ﬁbrame V\fﬁ@.ﬁﬁw mlthhmdhdnd and
. non-woven reu r suc at t ,
iy RO M SR ARt § TS, (7R e e DBRRe igposd na

poly§tﬁ>bléhb i bag AMEthe5H) WAQM@@d WA ol et aﬁ$5" C et 7 ehuledwhile fbelﬂgﬁcareful not to
tes to renpove rraorl“j% of the acetone

oy e epRIANe B Bitpia CPﬁﬁ‘i"“frﬁr’%?ﬁ Y MRTRTANSHEE ﬁen fe@eved from e
bag GRPANORI t@dry &t r&dnﬁ%@éﬁémfe Offe @Q%Pnb%ﬁ@w&s‘lheﬁll@%éﬂl iRgbvamat 100°C for

exposure tl me of about 2 seconds and ﬁgerl zation

four heurs th eorpigiothe prossiiking regetion g meaaraneryas ﬂsea rodghpeasheqavih water,
metN@&féﬁdjh)ﬂdfécrﬁorﬁ %Eldi % Fd Mowerd &ii at ménﬁe%tur@“’f hB RidfnBrane was found

sozyne capacity coated fabric was
to weteéts waferopomgletee aeﬂwgﬁ ﬁtronﬁ aibmity @r P@@eavmseanlamlomwemrrer ic
coating 5 A nononer solution of Exanple 9 was
formul ated except that it was diluted with 208nL of

acetone containing Qxa%ﬁﬁ%’MJrﬁ%ﬁércSatﬁ 59

photoinitiator to formthe coating solution. This
s olAundnomensalstion pips forilated e ollaws1iig-5 ecrExmaidgproparg. suliphie acid, 1.875g

rer S8 SARAEH Yol LRI, L ket gyon oo
8,000 )cemt! i ypwater. 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 o remove the majority of the acetone. The non-woven was then run through a UV initiation
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10 A nononer solution of Exanple 9 was fornul at ed
except that it was diluted with 375nL of acetone
contai ning 0.25% I rgacure 2959 photoinitiator to form
the coating solution.. This solution was appl i ed

T T RON Ty TR RR AT NG K —
of tHeadphomer s&[k(thﬁﬁd:cerréHZT he Nﬁrmbémsl tifenG@stel Mt sbﬁes"(\% GORQEMEths for 24 hours.
s, formul at ed excep no

oI ut i t hat
The ?3 g %?P@%@e&g%%%wc PReaged labe Gﬁaﬂ/ra'tf@baﬁ Thi s
soI ut| on was applied according to Exanple 9. The
| ysozynme binding capacity of the coated fabric was

nmeasured to be 110”9Eﬂéinpréa@lMoﬁomérﬁ:cm.§§ an i on exchange
capac of 285 nomeri c coating

o e RSP EAE GORORBHASG etePdhat s 1B hin0BT o aceone
con@ﬁam{;j 0! b?BW@gac&@%@g pifsdintia@ it ‘ﬂﬂﬁ Th@%@eﬂtﬁg sédlﬂtt&rp 'T*I'n§3soﬂfﬁbrﬁn/as applied

| ene bi sacryl am de,
accortjg terg-xmn'e;ﬁ’eif WYSQW@eQW%QﬂaWW@e@e@d fabrig M@@@eaﬁane@to be 68mg/m|
fabrithi s solution was then diluted by 125m of acetone
with 0.25% I rgacure 2959 photoinitator forma coating
solution. This solution was w cked into a woven nyl on
screen (MIlipore Corp., 60 mcron nmesh) such that the
non-woven was conpl efxemple fi1. Moeamerit edatinghe coat i ng
sol I
A%én‘aﬂer shidfon rdpffkaﬁ’@% § Wraé’\ﬁ%ubféﬁ @)g%btttmagﬁ gé;sgd[mg%dé vynl%.#%nL of acetone

mnutes to renove e mj or
contaiping \@%e gacere £9p8mhatainitiaton tOdngWleacoajldg Bakition. athissolutioh aebanplied

cce o Sl SR B oS Lol b skl s Flmvptg g omam
fabriche nononmer sol ution occurred. The sanple was then

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

The resulting woven had an adsorptive coating

t hi ckness of -10-30 i cr s determ ned by optical

m croscopy. The Iys%@ﬂg?%fvﬁmwa%%%city of the

A omheakr Sahbion of Exanspleteges ioradlatbdexbept ﬂiitn‘g/dndecilﬂllwté Was us&din the coating

so 5 R S AN GroBATE Bl Sol e TR T A1 dhoby ol oo

fabrip WePRE tre o bel it S0RRINY B, Rﬁad%n%nlé&@@nge&a&@twﬂmwa{teq#m A
2.5% (W(v) solution of agarose was prepared

di ssol ving 1. 259 agar ose (type X1, obtained from

Si gma- AIdrlch) gg 8M ur ea sol ution. A

pol yol ef i n nonF N f“é%‘Pm%“C&Pat’@%{WfOQS@SWé% ng a pore

si AQnthm&Q@lUﬁon %@@foﬂﬂu@fe@ BSfofNg: 1. SQ Qérﬂﬁh@dﬁropﬁﬂe s@#&ﬁié%cn@ﬁoé%g

was nodified %g?\gr ose according t | ow ng

metfwlea%@%w@mldwﬁénftée Oled®9 abngtyethvieng 9lycod W&N &ménd 80g water. This
soluﬁb@%fa@ﬁt@n gRleH by PBmL Bf aé%défuﬁﬁo fZS% lrédgé(t@ ZEQQrbH&t&ﬁﬂa{%%;h 3 &b%flng
fabric was COITp eteyvvet ed e ution
soluwétThfS@Mlqa WaRwicker &P & waveiveyion Seresn (Mm@oragapoétémlsr@n mxeshbsuch that the
I n r
non-#bfer S'\ABE‘%EA Qpé/ ﬂefd%tfg‘ﬁlgg%r @Cﬁ\@g@ engn &v&eﬁ‘@a%%ﬁ%; egn&flf 1-15 minutes
fo remavedthe majenity of te aceatdne.diig horewnyerf lamem mn \mglgh algY initintion ehhrrtbyr ata

freql{éﬁéﬁalf' 55(9[]?205 g%;&tﬁ(ﬁg aﬁ5@0§qut%gn?ab%ufﬂ ge&o%bﬂnf%ﬁ%ér@%% of the

monomerrsgjutwn ocﬂummmtefsampie \eas ttlcﬂs\c/msheld irheedeqdst(3-5)Tdh watsra:mthb for 24 Iburs. The
resu@ \60%3[? Equga%ij]sg{p?\feﬁg% ﬁgénegsfof Ebdﬁ);rggpqs(?s %rgﬁ?)ed Ey oppcal microscopy.
The lysdagheabitdinglchpacitylotigg edteb Yabtidweasagasupsido beldTengadl fsdmt ages

and results achi eved through practice of the present

i nvention include a novel 15 conposite nedia for

separati ons where the binding capacity is greater than

the surface binding capacity
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(capacity based on surface area, nonol ayer binding)

but the diffusional distance required for an adsorbing
entity to travel is sufficiently short so it does not
hi nder the nmass transport. Therefore, the dynamc

bi nding capacity is essentially independent of the
convective flow rate; a novel nedia where the

ad sor kﬁamﬂnaﬁméxamiei ‘h§garosaceatingidccotdingto M 00428 amisniestrathe

e I e S AR e 2% o

soluﬂ@fo‘f agame wes prbjamddby tiesolving 1l .a5aearosptyperkis, abtaioet frova Sighawhldrich) in

fo i a deyel oprment; a novel nedia with high
50@%@'&9qu%30 %{]d performance (simlar to a = 30pm

be@dbolyobﬁﬁ nowiwoVendabpest ERaipld 2 Haying poré gize df aboat 100 iodn€ &nd a porosity

o shplghe % VBB Gr] Ul G SaF o0 NE I agieer e S8 AP Rl gosed

the foov@ég%m?,é SR SRNEa B MRmiRRsistidhelsat BB fabid »Ws%&hplet@y wetted by the
media where the binding capacit

solu[tha{g A he wet fabriwasepndepryed from tgg(igggqsggpl%%%g lrgppd(qtgg placed in deionized

Watér%fﬁg&:rsa 88 mBdifict ABridmseh %b‘i m%ké? t Th@‘inﬁﬁer fowiay %Pou&i?tﬂé fabric was
oes not require packing of the media before use

deternised by reeapiriaihe fow rate daugled cwﬂawamélasf tharpasified fagrjc hkjeg a diameter of
13%95%%&5{1 o‘llf?rfn%\“ﬁe&&%&ﬁ ih LIS aﬂ%%%ﬂﬂg@&d H%gﬁ(ﬁ%kl m@?stuﬁdfylb fw under

cat e to a "cart evi ce’ as
thesesonditioupusuggestingahat thg ppres dthetfapriciwere aub@taailaﬂvmmuem&eeﬁgarose
l:
S el AR TER o B R AT e o
compositp aekia fogeppraimng dheresthe bidingChpeacityss gr¥der thandherstifase binding capacity

oS B PR S PR oo

ent@lﬁbﬁdvélad Sfficibriie shorseit soeb adthmtie tlbemasgtralsn@dr Dhesefore, the dynamic binding

capg%ib p,egse @ﬂﬁln@%dsﬁgﬁﬁq@%&% ﬂéw ﬁ@r § RAYF n@% gorfe ﬁﬁgdsorbmg/mteractmg
matB fds ﬁ&ﬂé‘t@mr@fthedl%\ﬁﬁarn%él pﬁiﬁ&tléﬁﬁh@ mr&nétcfyrafpklﬁ pes of from

1to 30 mcrons on at |ea i on of ?
of Tfﬁedegwwrcaﬂ*@chaﬂlp?éar@r?eromawwﬁﬁac RsEe e 2l f%aiafgef optimization
mebr"h%dl% d\é\%logmeﬁ{c& e mbdiAfith A réxblutidn estefdrmadce (srhilafth a = 30pm

| east % and being porous to bionol ecul es by
beag)ibub w;ﬂt a patmeahility signilas dn t grepter thane pepgEativefeae bpad 8\9%1? (P04m bead). A high

res&M?lEﬁ ?rbﬂétrétﬁ[?m&rbefoﬂﬁe rﬁloﬁsoébfoﬂﬂ&écugﬁ &nd dﬂ{eFr&fﬂtlé%réf mtere%t a novel media

surfaces o substrate .
wheTdhibe bnucbrsgtqapacey ipgreaterdiamihe bindiag edpacity h@e@%mw&elﬁaéaca area of the

porag s@lisﬁété %fg\llaqﬁ\éo‘?ﬂha’%g ets?\ot%gc?ure g@cﬁlﬁgg&?he n%dlawr@re%’@s(ﬁ\g IQE;/ﬁ]cally

erein t I ckness
req@retl avitiBibadmatensisy . The EompTdite peratssvateriale/adsorbent hydiege! ndtesielesiam be fabricated

ol G 6 e AL ERER R R B 0o ot

Theheliasaliiiiye eduld bo basty didconndctedad eispostdef withooisanrartpecking'sprecedure.
pore size of from50 to 300 mcrons. 7. The substrate
of claim®6 wherein the substrate has a pore size of
from50 to 200 mcrons.
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8. The substrate of claim 1, wherein the coated
substrate conprises a fractional porosity of from
0.35 to 0.55. 9. The substrate of claim1 wherein the
dextran coating has a thickness of from2 to 15

m crons. 10. A porous coatﬁgasubstrate for adsorption
based separations conpri si base substrate, the
base substrate bei ng a porous, self-supporting
structure rned of a non-woven fabric having a pore

Theéﬂ"?@ I?Wg '30 to 200 ni crons, and one or nore

porous polynmeric coatings on aII surfaces of the

bst r at t.h ti bei f d..of
PRI Baish e e dbndiBD SR RaraBE) BibaePataBls.o
ocarnirisingga basmSubi;trate t&@%as@ setﬁsirraadobemg acpmo]ﬁ%dlfesttb@%tmg
Oftl}che Xr ? n-wo nEacem'@ qs e f ereSUbStraqu rc coatings
LB eTsd & R LT dba’a AN ?|”89v A RYST t?n&a g

f baimg fothed Bhéeﬁnabs!ndattaerngfa thickmess 1 fradmet i 30 rhiteons on at least a

PO PBRE! SiaRe e Subt ol IR sdor e 8 HelsSa8bngs rayino = voie
beslerde $raptiuredfition substrater of si Iegsta‘l b ane bemglporaustte pidndecules by

base substrate being a porous, self supporting
s?%ﬁ’@?stl?f‘énft%b%d of non- -28 woven fabrics of plastic
aﬁble sutsstrate of@iadm pdosteisiniod ymeoi moeamatimggsare fioraddd on substantially

I face el Lispﬁﬁ_stterate the one or nore polyneric
c% %&‘ﬁéﬂ"% 8°of dextran havi ng a thickness
oThd smxmtratetoj cBim i vehievais tlaansubstrbtenteasaf pdrbgizp@f &m0 b0
substrate, and the substrate having good convective

fI"60°8nd di ffusional flow, an aver age pore size from
1Th®smﬂ£$ﬂateaﬁ@l’aﬂh elngheraindhecaatipy ihag afthioknek® of fora @ @0 microns.

ue Sisatenat ol M AHKRB IR Fodting sf =thigines® B 48 2830 microns

m'amxr armaverégte pdkermredmsn cm@tzmlnmdméterat e for adsorption

AT GRS, BB o35 A GRS o o s

smrau@twre bei ng made from thernoplastic non-woven

508y B R REA RO S 69 0 o 20

smizséranti al |y all surfaces of the substrate, the one

TR B st bet%%"vﬁre%%tsﬁ%r@qété?ﬁf@s‘%%rsgi gt gorosty

softfsdnn Qt36toar56 the substrate havi ng good convective

L RERLeR it N Perh i ot i 4 oo i B o s

ImicoorZD i crons 16 The substrate of claim 14

10. V\R g?gou'% rﬁto% égtraete for a%gorpgonhggse% separatrgr‘?ssgon?prrsrng a bazse

11.

12.

substrate, the base substrate being a porous, self-supporting structure formed of a
non-woven fabric having a pore size of from 30 to 200 microns, and one or more
porous polymeric coatings on all surfaces of the substrate, the one or more coatings
being formed of dextran having a thickness of from 1 to 30 microns and occupying from
1 to 50%, preferably from 10% to 50% of the void volume of the pores of the substrate
and the substrate has good convective flow and diffusional flow.

The substrate of claim 10 wherein the dextran coating has a thickness of from 1 to 20
microns.

A porous coated substrate for adsorption based separations comprising a base

substrate, the base substrate being a porous, self supporting structure formed of non-
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13.

14.

15.

16.

17.

18.

19.

20.

17. A porous coated substrate for adsorption based
separations conprising a base substrate, the base
substrate being a porous, self-supporting structure
formed of a non-woven fabric structure fornmed of a

non-vvofvgn fogbjﬁi#g ha(yi n(%; a §ore size of from.30 toII ZOnO ¢
mVRYSHECTS PHTEC P9 RBF 8" MBI HoPJYRE ¢l ags fiygl surraces o
bthiersyb$toaterette ohe dexbreapolyrhenid cugtiagd beindk foesied of déxtamhhving a

to. m Ggr.ons surface e substrate, a

LN ﬁass rl‘lrog{/%?ogié(g#n:'}%?rés Y veo‘cl'lggé Pﬁtgﬁ,lpfre[soof 1%subsprgte, and the
nsutsimatediavingtdoed @oaventivarfisve ano diffusigsal dloapy angragé pora size from
to,.50%of the void volune of t res..of the

S R0 Pinclfkiert s LR Fo 8o PO BT w0

| Tioke pabistiatet of @fairh ME wihansie thid dextrbh @oatirgdEard thekneds dffirem 2 to 15
substrate. 18. The substrate of claim 17 wherein the

d&T ¢ coati ng has a thickness of from2 to 15
MA Eoons.coded sAbgtoate fs adearpch Sadesitsepbmtibs candsrzingta base

RIS R B BB PR PR e B mace
stromchermeplasticgormadesrf fabrics arainscaremore gordus polymaricgoatings
N s ST A N
t fulskates theadnefaromord coating bemgdommsl afriextdrsdrahddcabling from 10 to
b YRRl BECBIRL B R, Bod U B s oo
Oc@tvettiveGlopbandiiffusidnal 8Bavast rat e of claim 19 wherein
HF@; %Lﬁ)gtrg%%%&llrwﬂ%vh%?an et cg]éx(frléﬂec%astin%fhafsraotmc%mtas% o]f?rom 1t0 20
microns.
The substrate of claim 14 wherein the dextran coating has a thickness of from 2 to 15
microns.
A porous coated substrate for adsorption based separations comprising a base
substrate, the base substrate being a porous, self-supporting structure formed of a
non-woven fabric structure formed of a non-woven fabric having a pore size of from 30
to 200 microns, and one or more porous polymeric coatings being formed of dextran
having a thickness of from 1 to 30 microns on all surfaces of the substrate and having
an average pore size of from 1 to 100 nanometers, the one or more coatings occupying
from 1 to 50% of the void volume of the pores of the substrate and the capacity of the
substrate is independent of the convective flow properties of the substrate.
The substrate of claim 17 wherein the dextran coating has a thickness of from 2 to 15
microns.
A porous coated substrate for adsorption based separations comprising a base
substrate, the base substrate being a porous self supporting structure being made from
non-woven fabrics having a pore size of from 30 to 300 microns, and one or more
porous coatings being formed of dextran and having a thickness of from 2 to 30
microns on substantially all surfaces of the substrate, wherein the coated substrate
comprises a fractional porosity of from 0.35 to 0.55.
The substrate of claim 19 wherein the dextran coating has a thickness of from 2 to 15

microns.
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