WO 02/ 053210 PCT/ US01/50431 APPARATUS AND METHOD FOR I N VI VO
PLASMAPHERESI S USI NG PERI ODI C BACKFLUSH Background of the Invention In

U. S. Pat avo odass2104, 950, 224, 5,152,743, 5, 151,082, 5, 735, BODUaNd0531980, 481
there are disclosed nethods and apparatus for carrying out in-vivo

pl asmapher esi s ApeARATES ANBMETHDDIFOR SRV PIASVAPHERESI® USNE PEMOMOBREWFEUSHS Wi t hi n
the body and bl ood vessels of a patient. In the apparatus punping is used
to create a trans-nmenbrane pressu k 0 fl the flow of fluid from
within the in-vjyg pyst & 4%@99@%’15??@@' 184 AR 745300 WIS 810 BE ddkddent
to a treatment systemsuch as a dialyzer or other apparatus in which toxic
met abol i ¢ Riwdseand pppardies fpyl cereying oyt - wvenlﬁﬁo@thereswmrtswramnnelaqmaé@mthprshlo@dr epIpoRRItSt or
renoyal of / c0US
i asim  pr el dhfi ey SEE AR, h b e w0 e PodEhariEh kel
patient's dl moidatstheﬁmmfflmdmmmlndfelmmsymm emmbahlon]i(blas‘maanmuimhedmm thagtitnateght

by the aforesaid pate d referred dla
ot agi it e SuPiah o Bt ooty D e HRetpls S i s ity
superi or t &ftef €he yiadidalisotaded Foe remolialads st praductf) re@ss Alilly toRinsa@idiof exbler Hedteri@ tpAsr@c ut e

and chronic kidney failure, primarily because renoval of e bl.ood from
the pati enfrotens ‘g E%IBE‘;\P'EFP% 15 ’%mrgﬁd iaPh 'H%H”é‘{ﬂedf"l’ GRPRtpes h‘fy‘}déﬁ‘@a‘ur“'!\gq% Ohaﬂbregzg%
or perti onggfiod, bﬁal@'\t%?ﬂ@afnﬂesﬂld Bhithts dndleRitdd tdNQPlasma dRigds, Refiltrafion Z%ﬂ@ﬁ@flcﬁﬁbﬂ

5,968,004 there are disclosed inproved filter assenblies 15 including
el ongat ed HoMitgsre B pubstaally @wriﬂbwswfvenltwnérherapé@l@ﬁtﬂs Pregsailyi Rasticed e itpasitagidng

such holl OMYroT'ul: @Jﬁl éﬁfalﬁ%ﬁ,t @ﬁatrﬂ/}p&qlllsb nemB\BﬁJf wﬁn&cﬁ}ﬁﬁ\d'fﬂﬁﬁiﬁrpbtgﬁtq végﬁfléﬂf?ec*??llﬁl[ﬂ&e{ di ff&grtlljel

appar at us. Ication Serial No. 091549, 131
13, 2000 ;(rﬁr:mmwf; pl@ﬂ(ﬂﬁ)or DOtthBroéthe Mastlé.scl osed speci alized holl ow fi ber

ey anee W Cy P RMPR i, SN 8RB TINGS s

af origsai d lﬁwh@dﬁﬂgateﬁ hmovhﬁhbrls and/vdriol3gitter AR eNidIy A3 ufcummgarmhasumﬁ: fibets@d I8, useMiIQlﬁee

the pri mar d 20 ne n ec fj od
PRI SRRl 1 i e e g AR R R
( per meat e) (TRANSWR0D, nthErE‘% Qeslosel CriTlgeci@Ifzedt Wfonf FilRE mendPifks i Rt Su@ior B UibeRtpRibility,S

di ffused through the fiber rane to the interior |unmen of the holl ow
fiber. Homié*(f@i?‘a"wa@d'G‘E@U“P%f“&@ﬁt"ﬂ*}ﬁa@ﬂsa'd[ﬁ’é’ﬂfH?Sﬁﬁ’h‘ifﬁé'sof the fibers as filters

becones degr adeg], QMI%sraldtsy'/stﬁls tIF%IImﬁ’ﬁ?eWénﬁrane@ lhﬂfggd zﬂgllté?sr Wf']é?é"l]hé ﬁ?ﬂar?ﬁurﬁokb‘%f §31'idI ter

occurs on the surface of he [ter as the pore vol d spaces becone nore
occl2hided wientirapes ist Serpakicat o smlﬁct léqod i idasma ¢vepopeatsriemtveiolp blbdddilmguctugystens: ke loadhe

pore void e t u i r oqr |
degr aded t@glﬁ%g} {}8@% P\r{ tﬁeo?ugl‘dgwltﬁer@é g @h%dg‘s;"é% )iu%%?l'g) %gﬁhg%gg%?eﬁ'é‘gv%e@ﬁ%h%%ey
cl oggi ng ointeriof lordniotbe holfowtfibee. Hoivbveeas umMmme\,sgerfumncwltlhe fibess zsﬁlmdrstmmgesmegndﬂédens

with prior art filter systens osed in_ the i cation
Ser i al " No. "Bdie. b bons YRAREY e 3} B¢ LT B8 oG nsa e Bt i
probl ens  Wietdme fbre beeltded \mh-parWuMQ @ fréne RAMeAO5UNGNG Op OMteNbIO LR site fhad the mlnute
Repl_acenent Theraﬁxudaéfr acute and chr.oni ¢ Ki dneﬁpdf ai lure.

repdfted byPURBHYE '%&%SSW s dogfpded (o PRt pirilera pnd RESHHIRS obyyateieyy- Sué@logw or

55- 60 (JaniouidPof the filfed enfbhaBds, a3 AU RTcloSbGbbibrhs i hior §rdider s?@enis@s QRPN aPREkiOVer
75% fail in 30 hours of usa Because short-termfilter replacenent is

bot h undesirpliiioeSesn Ho- Uﬂl’ﬁ%ﬂdégHﬁ@iﬂV@W)cfPaéfgijmngD@'ﬂmﬂftbﬁﬂd|9W90"ﬁ(alfth9m%\Nltblfcurfeﬂﬂ6t\’ ers

used 111 Nghlsns SSHRHR CHRRAL MR editehdiPTiBRA"ORR i Al %%mon@@@gﬁgeb? s

total |y unacc pta medi C reasons.
| nvent i on reported by Ramesh, Prasad, et al in Clinical Neprology, Vol. 53, p. 55-60 (Jan. 00), that over 50% of such filters fail

30 in 10 hours and over 75% fail in 30 hours of usage. Because short-term filter replacement is both undesirable and
unacceptable, clogging or fouling failure of filters used in /n-vivo systems described in the aforesaid patents would be
totally unacceptable for both medical and economic reasons.
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t he30 also be lengthened or shortened to adjust the backflush flow volume. While the period between backflush intervals and
the flow rate are closely related to membrane clearing requirements, the duration is not, thereby making it an obvious
choice for adjustment of bolus volume. For example, a catheter with a dead volume of 1.5 ml and a surface area of 40
cm? requires a bolus volume of 2.7 ml. A plasma extraction period of 300 sec and a flow rate of 16 mi/min results in a

backflush duration of about 10 sec. The average backflush flow rate is computed to be 0.54 mi/min.



25 backflush flow rate, nmenbrane surface area, and | evel of nenbrane
clogging. The flowrate is also limted by the anpunt of pressure that the
i nner | uvedods3etve cat heter and fibers can wthstand w t hpat/ub@iiousie. As
previously noted, the velocity or pressure of the backflush fluid nust be
sufficient to dhesdisgaecor timg el O8tdith Mbefd ifh finftiobfl thédfowt B of dFRIBHRMHAGEN the
surface. It has been found that with 16 mImn and a surface area of 40
cn2, by ugrthgionfitgrspemplydls si e whiedy ie. crepf megibiagn spigpce ey is diated i therelienl applisatiog
suf f i ci entq pé s@id. GABRN, AR rhoR diddincbd RS Gate of Q@arﬂl’ﬂ'iru@ttd RRerRh el g#b@ﬁlkdtxudg'ﬂﬁlmm

bol us may 30 al so be | engthened or shortened to adjust the backfiush flow
vol ume. Witd and g lrreatpyaembene Bwtacaeen reselie il earden deoredatipn el lexragtinmiperferinaace dnbwauirag @ ar e
closely r

Theroby matagreedr RERGPRREH BRRAS ERHARIIRL Tu: delfe kb Byl el By
exanpl e, aend &dlive{ABF) ami ehdistaye clashdisease (EBRDE reqires Sulstantiallyaigbr fuidsuratiée eteafe aptioim 40
cn requires a extracti.on riod of 300
sec and a e meHapeSuie T Prpey S P B AR on of abou
10 sec. The averagfridameialsysteiusihd txawhrsatoe.pdnauscaamulﬁoe@hf e inbemtiod witk a Bflstemihsving - 4
WO 02/053210 PCT/USOl/50431 The cl og |n% oullng of the filtration
menbr ane  i"&Pagkfkghidiustgted iitheoraah of Figy qidaged g ac&'ﬁ'd?ﬁh’t&% T 'H¥oB lRyhbegnHepeatedover 488 o
filyer assmuws,shamhﬁarm mm@ﬁmnminﬁapardmsw,mefﬁsﬁ?of @t inRARr ane surface area, is
dictated by the clinical application to be served. Cenerally, the nore
advanced di seadédist appkcations efr sysdams fuginal ther eforesaid isendgearinrde ublqumatenniioegatients in
exudat e f | &Wn Esg‘fe(? ccﬁl%gnvé h&thé\ﬁn@ &%u&% ﬁHénfal eyafﬁlﬁl@ anl{ ﬁﬁtU lrets@gg Id'i}tress
earlier degra ation extraction per mance a requiri mor e
aggreSS|vewpmmgnmmm@bﬁrﬂadkémﬂwhwmhaah$nn@damwnndfmwzhsanb%tmhuﬁnc@bﬂ%m
exanpl e, nt of advanced a end sta
Cenal i scHE® (Rophe, BEHIF PEET AE L som R il b hoReed Pl s FE o
for 1epti numheadmarma:@ﬁctwmuﬁnﬁ@d@ﬁ tisegugincertiy ﬁmllcﬁtlohﬂndlumm&fgﬁfm@ﬁd hgtyis biedrgan, or
treating con stive ear ai A conparison of a. s usi n
backT | Uoh “CURIEhEHEE: 1A HEk FRICEE. DHS e ya AT GHS I RPEe) BT OTRGN no
backfl ush theSrti | l ustrated in the graph of Fig. 3, and based on actual test
results which have been repeated over tine. 10 The results show marked

i nprovenent using apparatus and nethod of the invention. Medical
applications of systens using the aforesaid invention include fluid
managenent for patients in deconpensated congestive heart failure and
prevention of pre-renal kidney failure and acute respiratory distress
syndronme, treatnent of refractive congestive heart failure and acute rena
failure, as well as therapeutic apheresis systens for imune system

di sease and bl ood conponent therapy, edenma, nanagenent systens for ascites,
15 | ynphedenma, and sel ective system c edenmm, tissue engineering
applications including bioreactors and hybrid bio-organs, and dialysis
systens for end stage renal disease. O her uses and applications will be
appreci ated by those skilled in the art. .5 WO 02/053210 PCT/ US01/50431
VWHAT IS CLAIMED |IS: 1. Apparatus for carrying out in-vivo plasmapheresis
conprising: a filter for being planted in a patient's bl ood vessel
conprising a plurality of elongated holl ow



m croporous fibers having an interior lunen and a fiber wall having a pore
size capable of allowing plasma to 5 diffuse therethrough; a nmultiple

| umen catwe@oses3emw fl uid conmuni cation with the interior fPOBUSOLAVRIL
including a first lumen for directing backflush fluid into said fiber

| umen andwaA"Bls(t:OMMED giren for directing plasma fromsaid fiber |unen; and
one or nore pu g\ﬂ P n’P {}g backf | u h fluid into said fiber lunmen at a
pressure and d atl paraj fog ‘f"ig(‘,"i’té’ﬂ’c"‘”l*lﬁmi? R FUTERF"ENd ¢l eanse t he pores of
the fiber walls. 2. Ampbdeis pliaied o Alatiends WE LA cRPRIN®E pBdlindlorRIAREd hsto N
fluid communication with said first lunmen for punping backflush fluid

t her et hr ough.  3Ucropgseys filets paving on iterigy lymeary! A Everivwallrhaying a gesesze eandfe oflevinuilage 9 | ui d
in fduid com‘rura;ffﬁgttﬂe@mgqhth said punp and said first lumen. 15 4.
Apparatus of Caim?2 including a mcroprocessorlcontroller operatively
connected to one or amwltigle lupan patheter ibfluid Apavnieationswith the @kesir fiberiurvdn @elesting a frat leinen
?a?gogggﬁffag[l ft%r |recd1(a|b!ac?ﬁushaﬂlﬁdrﬁoa§aq flgep?umgn anﬁna)lééa n@lﬂl%)n fTorC rgc[t)lgg p%sma fromcfalﬁgl;?Ct
and at a fl ow nakeasiuf ficient to backfl ush and substantl ally cleanse the
menbr ane pores. 20 6. aratus of Ca erei.n.sajd .

m cr opr ocessor / cont r'8f ‘lré{g'ezﬂﬂ‘ﬂi’s zDéFLH‘p'%lEC@'SEHW Empsﬁ'firﬂ%' @'8‘?95’5? Hpssure grd dyptop
sai g backfl ush sﬁfhd;ﬁnﬂtohd%ﬁfmshsaad&adﬁdtﬁd;ﬁr@ﬂﬁ%ﬁbemﬁﬂl@rane fi bers at a pressure
sufficient to substantial Ity cl eanse the nenbrane pores par at us _of

Claim1l conpriging dPryaus el Gaifdowhessinpregt Sd"‘é‘lﬂﬂfrﬁﬁﬁ’é‘&f‘?"&‘ﬁ“%“ﬂ w*ﬂssa?iars'f'wegtfﬂr

| umen and pgnpm%&,gmg,ﬂgiympreth,gugﬁl uid conmuni cation with said second |unmen for
punpi ng plasma fromsaid filter to plasma treatnent 25 apparatus. 8.
Appar at us of Cl3ai m ﬂpilarﬁélslgbﬁlaﬂgz aclyding @ epurprugtpackitusit Huigiinfluid sermmunitadient Wi naidwump  a
| umen for Rk RGumep! @sma from plasma treatment apparatus to the bl ood
vessel . R]Ep aratus of Claim8 including a m croprocessor/controller
opef@at i veI y cornect dgpatatus shblgm Riincleding a mzegroseskoréordroltehoperakivgy eoprscted30 oeGr more
Apparatus of C aim9 wherein said mcroprocessorlcontroller and said punp
cooper at e t'8*direct said backflush fluid into said mcroporous nembrane

fibers for a durati Cﬁmpa&mﬁ ofelllaingd \irHel@M/saﬁda:ﬁtﬁJpﬁtbﬁsfui dﬁﬁtﬁlﬂa’t antl niddAQkKindraispsidderate
subst anti al Ily cl eanse rane ores paratus of Claim 10 wherein

said m cré‘bﬁ"é?fé%?ﬁ“'ﬁ%rf'ﬂ“fj &rqgﬁ m&ﬁw beawﬁerwbb&waé@fba"ﬁ 8t ffopdpte sufficient o

backf | ush phckisithn ga,t,s@angm eale G ABDFMLbSedTEMDr ane fibers at a pressure
sufficient to substanti al IP/ cl eanse the 35 nmenbrane pores. 6 WO 02/ 053210
PCT2UsO1/ 50431 6 Apparatus of Claim 5 wherein said microprocessor/controller and said one or more pumps cooperate

to direct said backflush fluid into said microporous membrane fibers at a pressure sufficient to substantially cleanse
the membrane pores.

7. Apparatus of Claim 1 comprising a first pump in fluid communication with said first lumen and a
second pump in fluid communication with said second lumen for pumping plasma from said filter to plasma treatment

25 apparatus.

8. Apparatus of Claim 7 including a third pump in fluid communication with a lumen for pumping
plasma from plasma treatment apparatus to the blood vessel.

9. Apparatus of Claim 8 including a microprocessor/controller operatively connected to said first,
second and third pumps.

30 10. Apparatus of Claim 9 wherein said microprocessor/controller and said pump cooperate to direct
said backflush fluid into said microporous membrane fibers for a duration and at a flow rate sufficient to backflush and
substantially cleanse the membrane pores.

11. Apparatus of Claim 10 wherein said microprocessor/controller and said pump cooperate to direct

said backflush fluid into said microporous membrane fibers at a pressure sufficient to substantially cleanse the

35 membrane pores.



12. Apparatus of Caim?7, 8 9 or 10 including a punp and conduit
cooperating therewith for punping separated plasma conponents from plasma
t r eat rentwa@ppessatous to a contai ner. 13. Apparatus of C ai PCT/USHIE0e3IN sai d
one or nore punps is capable of punping the backflush fluid at a pressure
of between abouf. 15 Appaehtua biclldim 2,809 anj0 inigudihga puanp ad reekivitanopadtinpthérevathrior adoping 5
and about 50 Slf onds. 5 13. Atgs&arat us of Claiml wherein said one or nore
punps is CHYEBT RSB COPRMBEAYT T rEIERAPRS PRAE™t  a rate of between
about 5 and abqgt 4%pdudoiMinet wheRin seNR@ST dbre SunPE is Cdpeblenst umiikyeleadhiSIilaH at
fibers have a sieving coefficient cutoff of between 2x104 and 4x106

Dal t ons. P@ressup pptweqpaboyt 15@nd-apgy PO fylda-faraduration ef bptivprs AUt S3PAFPUER seeofds-per wal |

havigg a plurality ofnfRARGFCIARET WRRA saidkRe &r Rbe Fdﬂiﬂ% cafdd oﬂﬂﬁuﬁ{g siBdabifighfifieg es,

each of said zones having a mass density different than the nass density of
an adj acemdte of bevagen ghaitd afid abayt A5eimiuie har act eri zed by having a | ower nmass

density zone at15t he Ag[garr]a%%.?m%1 %\M&f{inasgigfi@l%ﬁ\giaE}ie%%&&ﬁicﬂﬁ%ﬁofpﬁmé%a}{ 2#1@Nha At

the outer wall Surfa paratus o erein sai I ber wal |
has two nes®®mosi ty zones. 18. Apparatus of Claim 16 wherein said fiber

Il has th densi t 15 19 tus of O aim16 wherei
Sai d 1 ber valI'thas PEURAICAET Sribaea WEAEPB 2 Biekde T Refhird i Shil o

17, 188 or tkGnnetvad Qitdd walPikaced, etRbidaid HAES SavinG a GG IdakityedifferRiCthdn theanashi defisity efrin
average nom nal pore size. 21 ﬁ,pparat us of O aim 20 capable of i

I € . . { : i p- Vi vo
pl asmapherediapy zapp idibeyr veal Fharagtesizad by fiaving @ loyerifaas dgnsifyrque af ein h"éﬁ"é‘&fl"@ral"gaéwh?fy a
nomi nal a‘ﬁ%%g%%itﬁ%e%tﬁléd'%{EﬂkﬂrsurfaEe. bet ween about 1 mand about 60 m 20 22.
Apparatus of C aim 20 wherein said higher nmass density zone is
characterized by a n‘tﬂnﬁ"ﬁlalﬂf@%i@@@e'"iﬁ%ﬁ'éﬁfm“d'ﬁ%tﬂvémaséﬁe"%@%en about 0.3 m

and about 1 m 3. Q@Pﬁ{}lﬂyﬁairﬁ’fsvﬂe@ih@d%ﬂer%ﬁ%@ﬁ]@e@a?iﬂnsngﬂgr mass density

zone is characteriz om nal average pore neter of between about
0. 3180 and about191 m ApgafatusAbfam & whereinfaid @henivath hitiow bramorotessdinzitydonkyy havi ng t he
capability of tracting at.le 0 2 L.y n X : d
ol harm att randomencirnaes Qg 7 L i aash ol MR e S0
25. Appar abmhisal @feskzd.ai m 1 conpri sing one or nore first punps cooperating

with said first_lunmen for unpi n aj d backflush flujd.fherethrough, and
Wher e n sai d apfbar atApEerof BIBD R oY i g s e i s LT e B ¢ b

sai d secongydctiRNbyfaQbmiR¥Ehge GordtiaRBEBT Hefn@éh abodt Crh hnB 6o 60 har et hr ough.  26.
Apparatus of Caim25 including one or nore third punps cqoperatl_[lr}ag wth
sai d0t hird | umeB- f orArn@gussiigin g@mw'asaﬁﬁ'uhehreqswwtww chargeterizaghbyrnamigabaverage
Claim 26 i ) LA d Dbyt ARRar atus for renoving toxins fromthe
pl asma dip?'?h'ggétd&?fr?r oughq&#iéﬁﬁﬁ&ér 3" gB'. Apparatus of Claim 27 including a
punmp and condui23. coofpearatsionairn Miewhesein sail higer massitepsitn nesegharaciarizzdiby apbraisahaverage

component s, f bR bR bhoF A I T ARRRYAL US O @ container.

24, Apparatus of Claim 16 characterized by having the capability of extracting at least 0.75

25 {ml/min){cm?x mm Hg) of blood plasma at trans-membrane pressures of between about 5 and about 20 mm Hg.
25. Apparatus of Claim 1 comprising one or more first pumps cooperating with said first lumen for
pumping said backflush fluid therethrough, and wherein said apparatus includes one or more second pumps cocperating

with said second lumen for pumping plasma from said fibers therethrough.

26. Apparatus of Claim 25 including one or more third pumps cooperating with said third lumen for
30 pumping plasma therethrough.
27. Apparatus of Claim 26 including plasma treatment apparatus for removing toxins from the plasma

diffused through the fibers.

28, Apparatus of Claim 27 including a pump and conduit cooperating therewith for pumping separated

plasma components from plasma treatment apparatus to a container.



.7 WD 02/053210 PCT/US01/50431 29. A nethod of carrying out in-vivo

pl asmapheresis conprising: inplanting a filter device wthin a bl ood vessel
of a pativeaposaiod filter device conprising a plurality péT/@saryaiied

hol | ow m croporous fibers; providing a multiple lumen catheter in fluid
communi cation wpth TAh@thh(Ddfbam’Wndomtnﬁu’/vbﬂﬁsmafherésaicdnpfiiidger s; 5 and di f fusing

pl asma and toxins from the ﬁgtl ent's EUB rou h t'hﬁl V\@I.I sai d {#l:‘bers
into the hol l ow i nt"&Yantg afilps fauigkwithin p plood pesserg Iac)r ERAIR iR e§°e§%’8ﬂ'@ YRR of
sai d cat heter; Ofm@agegmgwm d@@hg,hggffum on of plasma and toxins and
thereafter directing a fluid through a first |lunmen of said catheter into

said fibers and bac l@fUN'dJ@Qrﬁ Pijinig mep Uﬁﬂ‘%ﬂf‘sﬂ”\m“Wﬁ““@%'H‘ vith tfecpoligy ingerigs obsald {ibess: ang
for an 10 i nt al sufficient to substantially cleanse the pores of said
filter, and after said interval, resum ng said diffusion of plasma. 30. A
met hod of O aim 29 whifesiiphsniated thiing frah thespatientistioodidtaest tha walbof paidfisesinte thghollow

bet ween about 1 of between about 5
and about 50 sd %lﬂrggereufgaﬁ%hﬁ\reﬁﬂqwo hal_?coaql[meﬁlﬁég&taﬁﬁtéro wherein said backfl ush
fluid conprises sal iin@rupih sdid diffusionld pBsha aAd tweitshend] therbaf@l mm@@fll@rth@ﬁhhmﬁwm n

said fluid is backflu hed b fluid into t h i_nt r|or
of said fibers.mgBof s ﬁaétteﬁb%t"é?'%’é?r\dn%%@%@wgf ‘{jfwerégchbsap?lw apéessﬁrﬁr?%i fdr I'nt o
saidpfibers at jReRl @8@iiiQo QhstR@ilyvaahseARQdles oflsaid dingl, D efetk saliittervay rédgming3sdid A
met hod of Claim32 or 33 wherein said fluid is punped into said fiber for
an interval of WBwsiReEMasS™M20 about 5 and about 50 seconds. 35. A method of
G aim 29 incl udjng at\ e Wﬂlslﬁggh%ttheafﬂﬂq{ RbATshedaR g pBRE 81 HRtween about 15 and
toxi n-containing plasma from said 1! bers is directed to said plasna

t r eat ment equp‘_dlﬂaulﬂshtdmnw‘ghfmed\aé@t%wdiahﬂmﬁﬁwmﬂs said catheter. 36. A
rethod of O aim,35 Wighish I cBl-PATPa'helh SR b BRI B GALREGRRPPar al Us 1S
directed to a tHird " Tunen o sal eter ret rned to said patient.
-8 15 32. A method of Claim 29 or 30 wherem said fluid is backflushed by pumping said fluid into the hollow

interior of said fibers.

33. A method of Claim 32 wherein said fluid is pumped into said fibers at a pressure of between about

15 and about 100 mg Hg.

34. A methed of Claim 32 or 33 wherein said fluid is pumped into said fiber for an interval of between -
20 abou;c 5 and about 50 seconds.
35. A method of Claim 29 including a plasma treatment apparatus, and wherein toxin-containing

plasma from said fibers is directed to said plasma treatment apparatus through said second lumen of said catheter.
36. A method of Claim 35 wherein plasma from said plasma treatment apparatus is directed to a third

lumen of said catheter and returned to said patient.



