¥

1 EP 0 381 528 B1 _ 2 Description
alternatively referred to as the U V.A spectrum As .the devel opnent of

phot oact i vat abl e gonpounds Thigp p3ges2s BN rel ates to systens for separating
procéeds, it may be expected that changes in the and irradiating

mul ti conponent fluids and, in par- preferred activation radiation spectrum
mayPesertatien ticul ar, to the use of suc haltstpeivalrgeferrpditpas the HIVef. gpectrun As pop
instance, it may be preferable to treat*‘es‘!?mippmeéta?fl t°€‘éﬁ"?t§b"?/\/i°?'PP°”“ds

phot oBS: ifveation piatesdipy de spRpratingj 5eqs@r CieA ¢yt “af‘ in "’e
It”P‘%df'iaS'Pté‘P ’E‘ﬁtge’f‘?cl? tALigy é&q Par |ch S't"ir a‘E"é!\éa"?'h@d'ﬁ‘B

ﬁ tem %e .ﬁ eraqgﬂﬂ;% tr at some of
in activa un |sease s a es Wi i h
f :&. fu Ll elaééf.ﬁgo e ?: !{ad' at] ot b g
arfuq,
¢l 1S

ult ect um
Jb?easeﬁaciaorneat a&a&m % drkesi ency
reSpolGlgn %:ﬂQJ Yisda®s LilkEs Bfr tﬁ@hﬁgdqt Of M ctod felincréddsl rbsimeR RieERYyat ed as

an (QBYIdOKSorsR} e trbdten?| o@QQIeé‘t&fmoﬁenﬁrﬁi QYCothﬁlbI&la@ a®lan LUbVlB@‘Vb&hﬁEhdn' ght
Pr @fedl Wompdnadits UsyEvisibié for tuRRvibIBV @JRE | ON  dpra6ddars e@r lukd' kth ahd GriventiSh Gliscibse@at NENt
NMBYrrdaRticRf 1506 itrd@mé® may bhieti&dte t€l i N NRdr@n.i Munogenicity in cells,
I N@rhihaté inmudbgesicity in delfs, inadtivat@br kiMpl ement at hmmmméménheorﬁcbetrecﬁdelmtrhmh-
Selsaledterd callel inggtivate) aitdsey &t dastertal®es Or txdsotheleibipod ees traptbd ivbitnd esirigl dedckswas
t r cetivatd desirahild rimmyed rrgspdeses.c Ssrtairct | wat suctieesi laaksl diltrafiomepiumnng.e sgsotrepbato-
Cerigraas rof tre@mens with light friadiation mdyi be r at i ometendueiies, and priré dishep Hbe blood ssmRe  of
t r @Hloctiveriwithatithe inkaghtion of eutsidatagents may bite be irpgigied was added tosthe genipingest and
di Sheampoppds. whilgoethars, Mgy dnvelve diet ive wi t B LROMEIRRSS | AiacPd Adiserotp de @H'P%qnde
agd&pgugtion; of spacificy %gaeff é’f éﬁa'W&s ATQeRd to Fﬁ'@ec%‘ﬁ‘f‘ 7l "s‘"%{ﬁ(fh?f?cft '8
i 5h‘~‘f§a>““?f’é iy % A il AL "y“w o HLoC Hodty HAGE ﬁ?e to the
a‘d‘[‘%e?utg): es, It |s wel k ﬁv?né atg‘a8 é) m:fer% agent§ rne fﬂ sm}"TPePsQ quud? 9\“&%% Such
‘%ﬁy %Hargc equ - the re ?Ze& % th L AHE StidtS the
US &vébrod 3‘ cg i t'% ofPIb kY, y@g he ngeRSRE% c hérrgu&‘l Rath &rr]
ag%mh.ﬁg lyhphde &nﬁ: ofp 6an ] Ci%k Yo B@Qaaﬁarnmmhecmaaueeaaa ggodi |y
| Wighs & Boud an&UdeHﬁéi& lide Wholdel | - KR@NmbdRaicaPmBrisiiAEns Ghd are geASHIGT Ned,
parbtob@ Lehadskive & ilﬁ&mhlhﬁrﬁﬁ\og}tél bébalanust  bgnabiepBble dirérRag e cliical Efid MPaguliBry
chabmcban iz@rhelys hdverse offedist pichts 0 t hevigghoinent , t her eby necessitating
St hrckiting \tex fahaidhst irhgaitmerdt of &bl 61- t ypes oOfunitealuStatey patent non4,573080 idderiass Of
C OrygsiTi lsubidcyeNmediated lastoimneioe iiseasbdod®  C bruddvape| ryariehio dyese dnitial impteepaionson t o
ot lxed lepigpip relaB disogad rhapy lbewhidi effre | | nietmilivesalpye Taylva rTadoredeseribes dHprabtigdli ons of
celWnsultivfatebtrosull infatblity conpri se whol e devicerdanoyplinghibm radigfionrregyidedi Pacdns  and
ar e geéfer Bateny [Hogod4-3t0t% s H3PRIE; abnoF‘ﬁfi&‘P"VI hle dight soyseepAugh as so-called
@apne 4484308 to Edelspmidesribeynd  r RS %GF‘E?HE* & 19 celisfom el ous
\Fé*i“?%st@f fregting bjopd Eﬁ'?@rff'% opefatigR\n ot nt ’“e"'tr‘?éf IEﬂﬂ °ﬁ“’ﬂﬁ8f"i” H?fm? ai r ment

ertam cellul v o rafvelge pat enﬁ_

Ie@k"a'i °"“§;zza "%Siﬁg%ﬂm g

ln genqr me com eg n
i ni %é %u?%
fﬁéf or Xn ”BesmgunQJdai de flL ﬁ: ¥rer ésm t in

thdMucts with DNA in the presence \Ullﬁe Or g Rlohdly t nl%@ h aJeH eWa
CO%IeU(lﬁV) rddREAN Tt is Doved fatdddaldhld;  4wiihBscB6H3 outer tubed Bilevbritalghr cﬂéﬁfbtdr ab| e
| | BohdifgQeduRELEatwdeh @13 R6ralti0ariahd BA- 4, 4281hérkdly fortiflg 4, sricturd GlavihgD twolgdneraily
degpasdyteenucieic acid thBrleBRC kstidciirghinetabdliti O €S C elbigateth Ly ndri¢ad cavitibs aboliDsach Fagiiation :
metidbibiion fob thet trea@tl ically. IFbilowitg wiekcarby 4she saper el iower cavdp preferablyt colynubicktdsson' s
phabeaciredigibe dtheraetls et tvbd®d tbriher vi abitd thb yatraspheer therpby feciltiting aeeling of
poateat whane themyareh thoughti tambe glearechby di s po thabadiationsouese.t Breecond itube doripipg theder at ed
t heweleisl propasseas divh gt ancidceiératpd pacese pa- outer TRyl dyrthero ﬁ?ﬂ‘ﬂ'@?ﬁs infet pandr @ulipt y  of
f I l}e\feéséréwtab'? ipdisrpptiRp ol mespbragie infeg- gener ArANStiprrespiving Gad JESRFINDsEsROPWElYy ng
a%ﬂ'% é%D%e'Hh"aéhet%- q/fikp gon- ni°t t fhagelsye beirpdiated, & H&!’ﬂ&d’fmf’f%s*%!c
d| s"gf) ts‘ébﬁia@'ahr"’ﬁﬁ of F8T5‘f 158 515’0[5?“ '"“W?f’ w eﬁ'd"' $ 4ldal | Y,
cod L? 'F 'I pr°" ﬁ? ed in

tUb §|§nd9 n thi 1{%@7?@ é arCL COQ €, | l n E)jlgnuo aiggv O\E:gug}é)‘

CaVl
gr? t compou f houcceogx< aés %ﬂsﬁ 5’
&Itwé Hdl tion foR i borlidund, tand $nal eve ok rcésof)!cﬁltﬁes thorW] % outer

Qﬁ&al&fs uﬁ\é%rallaé%rul h&&%’p@&rumb@n ingcggsul ts between the pSOFa' en and the
Iym,e rangel VR bsphkinfally 820 o oSbdodfeter; € havi ng two general | y phocyte nucleic
acid thereby effecting netabolic el ongated, cylindrical cavities about
each radiation inhibition of the trgated cells. Follow ng extracor- 45
source. The inner cavity preferably communi cates poreal irradiation, the
cells are returned to the with the atnosphere thereby facilitating
cooling of patient where they are thought to be cleared by the radiation
- source. The second tube form ng the natural processes but at an accel erated



3 EP 0 381 528 Bl | 4 To be fully

practical, however, the Tayl or de- Furthernore, the necessary remnixing
of the vice requires a clinicaEPy3sis2eBdbl e i nstrunment4 to separated bl ood
conponents may be perfornmed at house the device and to provide the cells to

be the conclusion of the ,irradiation treatnent _hy the treated in an
pr opP |b81tf‘é‘yfpchf'ﬁa' S&We’aﬁ‘elm‘?’rﬂﬁmnt san‘fé‘lrt %[P af"ﬁs“%’?ﬁﬁ?‘y |'13|’I“'E“f‘%1l°lf )}"9
sep‘é‘ﬁ"a‘fa ﬁé’"’B‘T °§W€P' '"ﬁfé’f'ﬁbt Of or | °d 2y

%&@9 gcxu%ha&eﬁrae& ek gpt i B #ﬁ"% 3680“ bes
andy Iphdidkeva@bie Sedgedt |ﬁ$:ont£t§ itR HidlPr i ses tﬂﬂ_ﬂA §H§@§I d&anS&' AnQQLétF&%s aANhs-
S € PédligéomprisHB RIBARS biScoiRiigGRd séparat- di NT  triphdAkisPdeviddab@rdl th b Préarble of
CONihg 13K QL SorBABLS baKisOREb fréWNadpdaati et cn’h& 1CITRd Bbvich. usbb &ektArudal Rorébs E6r
C eNitile fureg pdtiedt 08 eamedt@s toviié lidirinkat, pat | €Rbpataling” palitr@ Ginol diddd tifte variBisst tayerent |,
S e patuaing nugdgsigdd etk paftiaiseoblalned duringt O Valcbridisng agde bidod ebitsr Bl PEsroa e Symed
bI omdargion.tand iscanbéctingthel pelient frogn the ont ai iphotgtes. dfterh$eparatioo dihd lasora Ipleaisma- or

y nireatenta Systdnp rvhilea e diesired rpedion i ing  t he mMyeed adtthef rewainindparts glegetymedsto thief t er

sepapfa?q“!ﬂﬁabtyhé'e‘m%swmfeﬁf@yeﬁ"e i tpaleg- 15 e®bligBtt system while the desired
por i ffejreumed to thgy gatignta st the inflatmi ni ng P é23a$?€ qeserigeshand itiustrategoa de-

ho‘f‘ﬂ‘é&?‘ﬁ ‘V%‘P%’lﬂf A}"‘st Ratent kropdly, fprximizes ¢ er t H\Se fo éé‘faé?fp"’eals""" ‘E"l* é‘n‘?‘°°dc"éﬁhlas are
ret‘h 2‘ ?ei%égp&‘ﬂ"&?f ‘h‘*ﬂ‘ﬂjgus e t“}"g"e of PF{Q ‘t’ & isng
il I‘ffgt 60 PRof %Yeaég?f P’ﬁ?ﬁi of t IR[o8UBA R v he (#'éaﬁt A m g the i ce

entvre roce ure down into evuce cham
form rI (i § e ﬁ,gr"l. %’E\ﬁ%ﬁ' colBI:t bl © Odfsu 0 % tﬁe %}; gy’} g
An s&%ﬁatés b Qindbas pasis 4 \Xlﬁ rtH Xlert evice
IS fRGhwn @ m%WBatuQﬂ%&’@&&rh Bivana t r €at EEJE ic MmT? s madua%n U o& '&orﬁ-‘ tu by
| 1T RlioRd to0the QlatihX YAIEH vinitnl 16 abddeh-t N eRbdeh R Qedddiirfend BB 4ualip. T hr ee
Phagigifed Yhile B patRABmaRVichiRcted iyl bs OF  tiRBcchiubrid with ih8 PrifelpRBBahe pBGRS. | N
t heapbarit6d. TR&ERted, PRori 10 ShérgiAmthe GRd- | €CL S inventidn)rd MIEDnipEnent) Buid GbyafaiorD bind
I addidibn GBurEEYiobh @hdttadn@tingathd hopar at es lirtagiakbn Odpparal0O i iprovitets whists intayatse 1t 1 S
m Stivatetde eshgdnt dSdontha rwithy dist desiteld icotvav el e adMatitsgeoldty utitizddnehr seperath raad ifrddidtepat i ent
andhortign. Uhengatient weam the diisconnectquicfont the  si MU ldesirad corspanentandi bibedo IThe fapeekdtusbih-ood
c onipstrgment iwhitesirradiationh andrriwptoastivatioradrp  ofe wisludds achoesirgccom ponents can occur
t o Rerfermgd Hinothe ppARtpd ompanpd heddthehi | e t hea [siatablermemberrigeried withimeaid bavst o t he
25 blqog dygngghejzasend mgdeFollewingphpiaes pl es & t he present é)?gar atus. Thereafter,
pr i Hplop dhactrated cofimay fhan b fagilely renvent i on, a af"maP‘Pc fiffadiption;. G"@?ﬁ'ar ation
anofu tP"I?rlfaE‘?S‘hf' 'é%af”(ﬁ’ fotiizied fvat i ng F? "&?&E‘e '" sad 'P'éHP'
app§ te r'q %’W W’Vp'ﬁe 5 valH g‘ge °<’i'(‘?f C‘W 8'9
. desTP % Y a? t|||zed$:t'§ F° ""g& "w'l1 tt|on
t h XIen ln? 0 sSai 3 f d The
r&ﬁ:te d the % e % &Qrﬂaa? n% a first ag
apn&&;@tsﬁﬁda'rd% it Esrb%kuFaHQﬁ@ ro &Wa a%qﬁ;e darqmer@raﬁd 30
,?/Ltgrﬁ Sith et?éﬁ'»b?éa?éﬂ clif@l 4rd rdﬁ@fgtlogﬁ] be ﬁ,epal’ a @ﬁ‘arﬁu@ Qm%ﬂb aQ&at&dEmember and
Ot cidnap litawolll IHa RiesitaBs, Abrabtantd, B ddmsai d  h@Usgationaly GRdintdk lshid EbtdtdbR rMeMURRN BoirgD
- Fol did\therstain@ s@dhd modes dfihe biior dietoN t he cbrine@ddadl s&@inhér cofipartinbi of L1 dham I el y
r e-od, wharebly Spoailed Saaacahpondnt iisr adi abbrorRne Baathe dassagedy tpassingethipagn ent
durphntgactivatablyr ekated didyring beplataionnef e adapissididinemio@earud tiechcierised &y d r ot at abl-e
mertieed companentsy Wifile inedving pifieencytand pesef er reecsolvee ngf sadsntnphegy 38 aapigen
i nokdvding gystemyeompiexityl sush len imbrdveraént out er weiepath connelgtédoto shid irbusing gndiierated f eed
| nf"(PS'!dcﬁ‘POI qligpipate the blood tubing pebrmalvesy f | ui dediathrwiin caid isepsralipriradigton ghagber
Aipiper, m fuauigrh@ ffap Péﬁo?aﬁij’“?%ﬁﬁr unmente ahie epResedte inner wall gbspid Qular &P ng

f°§ °Qﬂﬂt“ef“aﬁ'6‘ ?n?h peb"‘f’ ovi de PHIRapL (WiRieinFaich IRes walkb Pt 84l r‘ﬂ“ﬁfa and
" '" th Ehantfer compmantsis f'@"gmﬁﬁge of réf"?ﬂt)?"%r%lﬁdar ds,
gntt P§ s-  sAYLGNRn waxelengly o said i nner

draw ngs

CO?&K&HS the E:a'ié lnbsgl{nevana*c ' reater ﬁE éct ||lu Qgs Ifﬂ%’ﬁ& aﬁn;%.gs °f°: rabl e

or.aum%m% s st wrmslar% renis sl fed ohei ng

bi NfnikiAg luhfetéssa) fraditfoR Bt dempdf T he pEantfuct@E?nhaccor&'éﬂe@ﬁﬁuttﬁ phiRiplgbd | nner
comaatgumamodaf said cham od, V\/nereby t hifie @@&dnt Mébntdnp0od conponent is

ber,” and said first passageway passing through photoactivatably treated
duri ng separation of the said dynam c seal; and characterised by bl ood
conponents. VWile inproving effici e?cy and 45 a source of radiant energy
of a given reduci ng system conpl exi such an i nprovenent wavel engt h
connected to said housing and | ocat ed woul d al so elimnate the bl ood tubing
set, valves, radially within said separation/irradiation chanber

cont ai ner, and tubul ar or flat pI ate cassettes re- so as t o oppose the

Y . o o



7

FIGIRE 2 is a plan cross-sectional view of the connected to a sterile
enpty bag. As the separa- system of FIGURE 1;
tionfirradi ati on ghanber 14 i gpfg 4d1ebgit h whole FIGURE 3 is an alternate
enbodi ment of the bl ood, displaced air passes through the passage-
systemof FIGURE 1 utilizing a circular tube way  between the feed tube
13 aM@URENR is splen crss-deciiphal [vieglf theour ce;connected to a sterile empty bag. As the separa- 5
t he shterhiof BGUAEE air i s then vented odpnftﬂhqﬁ%mgwhﬁ'h@f F14G!§RE"°4 Vith w899 ates a
Cr OSIGURE: Bi i real aternaly sgbodiment jof ther 12 dilooflrdisplaperbale ggh %Qaﬁit‘g?t al end

0’ ovystere b fUOYRA i Wlitson&iieular Ihed sep at’taéttbP't‘.’fPP"éFﬂjfe?‘t be 13 may
b fHOPSEYCYi th a connect ion. to rad|5at |tFFhs H"} t’Pé‘_f. 0

t he dlstal

tube

dance
S ol S gﬁ,ﬁl fhe
r@nhg,t‘ sys cons fugl%% 5)?lccor ag%etmon 0 f tﬁﬁg{,‘f ply i (

V ce |ncI uges a separation

S Of éiale th HP L f % 10 Con’i' %Qﬁﬁda %eci&@hﬁﬂe device includes a

Sepasre étfaﬁ] cbr% ﬁ} kb & ht ntinuously sealed separation/firradiation chamber
haguegs,a cylindrical outer conpart MarHaiRfa cylil@ichtloldelRionfparitrbentite. ahé ar ged

Cr Osﬁe@@é IsQR 3hiargbE Mo sectionsl @éw SHONPAr RN tonkpdrirhiént 62 Rastintodter wall 17 ahd aand an
t he thd tliidlsep@pidh @bGHRmeRTEP Bb lombedi- Of t heneeRdIO@iwhich bpHosds thielight sbGeadiTod
opposé@softiieURE ght source 2. The nens diineFiv&BURHs rhade of a material transparent to a

15 FIGURE 7 isceh lentdr§ed gosymeketiond view ofat er i avavéiengthp the dght sawreaFar X@AYRE. £rlis an

enl aangaBemae embodiemnt pidhefluid separatih  walv edfastingt bolysthylebre PPivRIPRYIeS® LROlENYIGho ¢
exangomeartmzeot of| the embpditentef FAGUREADOdI mafride.opyrehglass| mdds'&cega? &prspont ¢ ast i cs,
pol yasdhyl ene, pol ypropyl ene, pol yvi nylsvioletonpngr t Yf%"?i? dight eheenﬁﬁﬁi'fanent of
FI GURQURE 8 is a qrespispriiona [V) ipg ot If?a!§’s 2%1nd'°§’|"laﬁ"§8“ & ‘éd%g&tes

u|»¢«rsae¢fot°et°°meﬁﬁ*a‘°"w*§tfb|s ey Yha ' The 0. the
cro e m rf’i “?gfﬁ?é" UI d. 20 t':lh oftzz%f]df"é Eﬁ ;gthﬁ) S seat ed
| nS| ti 8 %‘ft nent sl te eed em, I's

S e%j):)%;a‘tl({n and Irra |ato eVICegﬁ(;;jthC Fa gnwmet s%% él p%d th s%
S

h RORNES B mal’lng . /9& B Rlrtlof 1Gnd hd Siker tcBmBdriCURE 1,
Eﬁ%@ﬁ ﬁi‘L@ TEfg r3 whté:#@gcﬁo ﬂfatéﬁlemt or rgo%t rgi‘ag {n?'l@ cpé?ﬁ%ep@rglgted b&?uhtﬁgl‘%ﬂﬁg

Se%ﬁ@ idnfFhdRiA dhbrhisi '1@“369&\ Egioﬁe CONSdolids bEThel dharfiSer 14 lréladins Rbiad @siing he

Chig kstafidnaty@niFliRgd Ev6k is RABAL so fri - cobdfACy Wetrbtalynsalp60. N idpinesboBo t he

Pr @8 8dtin df MkLO-shapedu.Vl b@Rl 2. frey Bults Wisb | dnbwssdriifagd eof elearfirgdandrotiieh duigefoian a- ti on
i S arshaafiged Tha gbasthllyecirc@aiohi@Gtich St at | thaerugk 19 by ngening aditaptack on dieadrier 14
aneroirids treursitde cafnprar sepatatamgradiptich and ciewer 3 whi ch encl oses a rotatabl e
mechamb@r cithetdedcecimasiiber initte plavtcagsed about Tiveecokdr@his cogegster & the hgusing 48Y at i on

C h agetieng! viet of [RGIAFI?. Tfje brlbhare stieldce 2. hinge 18h AR ipge] desirablyppriidilates 0 dbpt dur i ng
t hed shost hejheutay Perimatar g@t%xpé?u'n s %8 | Yhgntthe Glﬂ“eé“l o 'rcot"a F\d enef o
ro%ﬁ%‘s’éﬁ?h%'s ataghed fothe e B0 t he f otPRYde FHat e YS' 2. The

buI bs W"mﬁfyl Bk rofRtakle sogtiong) fof c'Peeanl ng"'eéﬁﬂ‘ed[‘ﬂ‘e? a’TdIlg E °‘f“|"fo‘?ﬂrt 1r1 9P anged

:%t"c ’?t 58?' Phti o '“tP' °é°"8 Ick 19m By onening a sgpcock
On ? er nonr gnsgll)%a[)e com onth ﬂgd%‘f t he tﬁ Q r‘% dngﬁjdlaun m{%&rq for t %‘IL,E
ey e

gﬁaftseCt ' O&b@l abté' @Nﬁe
f he \'ﬂ&gﬁy 0168 r abl Yeoah RPAUA Bib&Ssupsly ﬁrt%aé cdiRec®@@lithet hei 1
OUE&ﬁraﬂ%ﬁ&ft Hﬁj‘rr%aséaé u&odgh Qhis altdéRedoUl b @Sal Wl @ ofl theeobd @BP 18 dnd wholésidoanped -
angh \Yeseds 6PN ebmg 31. ThhbladlicMerDerl S Al t psalda dith & phdictivarst®d comnpourgiaddl pret- he

s hafutge® ths menrewating lcortipineM @ dowiiiaddlscand Wi érhblyldmeansdoaguianriasypptiddo thetus &k e

Seiat haan@ilar térdactingCdueiado df e @bt O anuloddhmimpi ar gravity &sed.pAsr the bibodventbrs ut
dewvént & islinecqnaitnett) they upper sirfaceyof Sigal 60 he sy$iem dbe ail displatedr Hye therolumecdnt er of
t heotatiny capponefih@ofrtiet sealy therelad esBblishnc| udelgoadris ventedogye thequily the airhautietd i s
en&gd deanic 5ol e theaotplable pecfiomefdhent isng adgricratial i ‘6(9rrt§¥9n%ﬁ9"'57 empfy bag- 40

t hdeviceja retetpd rhp retardi sagli i of diecimeer 14 Ther whaipe bigesh passesdown fhgt tbg fg%“w

di grecdhed ‘dsc" b"n@ﬁtﬁ% The non- erateF‘t?FPdd‘t’m é’ﬂ‘leF‘Pf‘ <'!1I151ab ﬁrﬁgﬁ #hin the
cha "d' %é‘mveth % %Qf opvitcadia % fr abl e

ra 8’ 1’° f é’°§°é'hf’?f %‘g t'?'b 1 ui@ sf’ © rd g Y a r ?hs

me ?fﬁ 9is a routle porl istal Sd %l @R r%e ton & %f&

ce i&am h' a %Aﬁg E?]Q 01' of the

feg .vtuﬁaﬁe o tgg'f%ﬁtpbé 0 Comam%f Aot tﬁgﬂmﬁe ShRsit

treated W th ot oacti vat abl e conpound and pref- 8 urges the
nonrotatlng conmponent 7 domnmard SO erably an anticoagul ant is supplied
to the tule by a that the annul ar cﬁntactlng surface of the conpo- bl ood
punp or gravity feed. As the blood enters nent 7 is in contact with the
upper surface of the the system the air displaced by the vol une of
rotating conponent 6 of the seal, thereby establish- bIood |s vented out



62 whereby substantially all of the blood wll be A constructed
enbodi nent as described in el evated above the bottom of the chanber and
into, FIGURE 1 has Jpeen built ar% V\P‘lﬁ ing 250 m . tpe conpartment 62
wi t hout contacting the inner e blood and a rotational speed of
1650 wal |l 16 of the chanber. The rotating chanber RPM It was found
t hat p2 aherebyr aubstiiitisliyadll GiBEBlood wlisbel Or ces t Recdabtanld agbdiBbntt &e desdfiten mal |
17 ofbletated abovh the Hotamn abth@ 8amBENnd Ikco0d  h aIGURE) tl had IbeiTbalt aidtesig using 250 mi.
sepathet jopniriment 62 athaoh cattegtiigethe Winer e cel ¢ Wepableod aridhe rotetiosal spedd ofof650he
sgpamalt i16rof i the gbimitef. oThec tetatidge chamiben  oc c URRM.i rwasdand thah eba witatibnat $peed of as
sedi FEITE &1oi iepd aogifvidhe pier wallf17udtee of clewtes i2PLIGEM. lendchad baguncle migrate vpt es
of ‘i AAPRioirEadialnogambe srRe ARlIsSoPaMRi s cenfhe puter weall gbihe serarstionfrpdiationadirmber on

r oc€%°‘iﬁé‘§ "bﬁ Tdé‘f"@d”'t"f" é?d"%"é' 9t i on Yden the indiygnge ancet"ﬁ'@gﬂe‘()'é? the of a

*Blood co??g?'i“ e é‘Pﬂ gfad'atwa iy & equ
ceI | ug.'r\l r% " ev Iqqr%' tof %23 raf tﬁq } %
-aer ore 00d Ci nco r . 1 C ue
L g 3% E| ﬁg p: heg F' ggﬁg d§ a& aeartl g’l@ gsﬂﬁr»e centrlfﬂg
decebass %;ng&e@a i s n&s% %5, |
3, BibouSéel Iayer ﬁ e@-@ Carre OF%UﬁEqplllu ?Otgmng 4heI ayer
and ere yRipRGEDB bRy Ia§er3-24 roforddJRE 3 1 | ebtspbimd@htep Fu@uﬁﬁ di b |'ff@fﬁllg .rp{hm& Euidr D e
t hi NnérsinMab Qo oA Nayeh atlud My @éd Bidod reéeroedbm& 2 areCdia@GH BR&Y ofOhe o
di f f edlis,nghichnwbdibtheriwisé Lctito BifdiCiotherS a bibifids)of FIRARE! QYRS the TémbdimBat dwd; bI ood
15  blodd compbrizgts Zromr @V.UigBtars ocpibdad of  t heret, stbagrashr 68bd B areWhitably atdtédto
ot hesivg the lyaphodyte eatiched bufiytchatnayer. ihel bs Of thé-Lifdeliside bf thé cdver 3,laed enslpatkscsBmy of
FI G cinbpositibnobd whae bineds arid leneelthd/relaiveght ,  athe sunograling dhulb wbver 21Ulichlis trafisparent
Ci r cthiciresssg| dhsthe’ serzaraeedslavqrabswpam-acned tod.\slight t he | ynphocyte enriched
buf’ {patetya$5% ploodrigelts, E3fe rlasther adde of t h8efengnowdto FIGUREA: @ sprond eobadil by
conp ér"'tquﬁhc% whol e bl ood, and hence t h&enef atwhole b"toﬁéemﬂp@)@mﬂ'ﬁ@atbnl b
cover neantaf "§‘ ’P‘P&ﬁ@ B'F(’éﬁ?s ig M”Eknesse%e‘"ﬁ? cengteuciod Ja efortangeitby the pringi-
appr g%?'i‘;ha“fé‘ the”g’ 3" 45% Pleso of B‘P dﬁ?fe@e'f‘Yaé"‘”"S!?%h 1‘a'§ n#is and
Ref em I!:]lqsde o) the ‘ifi;fe&aﬁé] ‘ an%ZEE b:;?’ I? e 0" i vdelvr:cle e
| 6,8 ala\\/gh % ﬁcaro go(?xﬁc I r {j ?overﬁ 3 §§&P qb%%e of
er'p flGe Fnthe n(g)tlr UCt e xed Po ov r c 1 an statlon
ertﬂa{he er%ah oNNats (919 dfa% E n¥7c6Pﬁi se vﬁd it el Qnepr{ esent
' nve@ﬁah@& bt $é %]'na ;&a t§ irfatiate sot hior I8 Y DRRO st eﬁuo Y the rotat-
Concg%ﬁ&mﬁ in t diaeRtsebldfeeSt at | Ofay %nﬁ@rﬁﬁt‘ é)& t ro{a Qé/ lerﬁpdd%o' n
the siode i®khel Jidv blUlE YRE @akin¥d the Not@PPOS € Sast th Bntbr aSbtBiHl A0k oAt %nipaﬁne‘i@-ﬁ%tas
des c tidraeithcesin e, charibdr Ud -willdsRSIEA by er  23the Uppdr pdriidaldr el dRitd. TRe kded lilbe IQUT CE
2 i nopt tahek plagwe lay@s df hueifdio ubitkngsslby t he f@®idd Bghl Beoldr 3 foed @biar @apme s
t hr oreg$pntdh¢hepredica otall 12 obthb lehaaber, theaf fab X elgbttbrh rod thg Hiuid hertrg @oreparttestTd sddportand
t he Ymabdcpies wilk b Lnifdrilg iradinted baltie 16 of mériwer S8paraidcheh betweendihatfivdnentrar y
conplightsaurcy. Byf measering dhel ratinh oithd ¢ompel ast i ccomparimenhathivelran auted ceitdfugsl drem¥6| ayer
23 t aenil%?fé!m whole hiepd and Y@ volymp ofbloadn| | ke efHbe mtatableosestianntfolié devite; Thdeen- ot at -
é% tﬂerﬁePﬁ%*mﬂﬁﬁaﬁ'?’mﬂ Ghambey they g equigiygedrum 36 inzgppled m@f\mhuﬁf 19f At he
E(if" H‘ §’FP6§H"1° F‘H‘ t H@ VIFERKP gf forp @iyeebelt 3845 feprmediarRy
tes ol 'P i oL he eish 20 %rda\efsbeft Fihe
i ‘% glanTi S B P’I’Q"" tahe upp °:Et8 igieloi Eg° Re ot e

ed
|vat I oF he rotati h 70 ro
ep egiﬁagapellc?&/ &rlﬁad% |onunl for (ﬁ ing b ?lggs I%cﬁf § gh

the. ﬁ.ewor fsquraednﬁt Shobiighe E»f;%; %@J n
Cha”%ﬁrah&nh?‘adlatlo% chaPBi PN R ﬁ UI ent L dca 9 %%E { nitri SR %6tis an
|y P Biegdy écrpodnts| floh RiowWi kbR il dlter 'E:Brﬁ-d' at edarRy of £ U-shife Jl75T 7 busshed
bet Wosineht e dfltnd cha@Bér! afd lab@iiihe SRESLE. BYardBRHIMd dhh B\h?mBéHt '4@%t {HS bbtfdf ¢ OMPO-
CoNnpastoiEstof A8 chdMtbed WhErd Ry a®esrhikdd UgE Cihel Baviz6. THbuBs &b sLitdinddadlya hbtewd and
t he woiheyreiat inthebidod adilediibrewsiotsatiab| o S ek bR cévbr 48veicH @VtiaBsparehite UNE ight.
Suppblp@tis pampdderut off1be ediibaion el tudighl | ON  CTradIBs 47 br @nerbitdd bygepdiot! ouke 76'S
seat thd fped tbe A8 e retpre hughe FdentAThent ensi lboatediirdidel thedsbusmg. of i rradi ati on
ex podisposabisagempontOts of theosysteavhichhaee dri ve bBlobd B&onducted mmcthafidid mokryt dven-be
r egufAteciitor eontaeiswiihy bady flyide gre raglovesld 1 eacRatMANt@B tq i eepatationdvadissiorecheinban 28 t he
chucR"dﬂBs'”sPHéf Jeluding e peparationfinadigtione v tse s '@Yoalf?q'aéd?eﬂt fulom 32-nTheofepd tbpi3Bniswi t h
a P4 8y d%pﬂqgrfga'% d e ddlRants” and doypwasd typgh FaRasPagaaybIdeof
coon components whic ""C'ampet%e dri ‘é aGpnh ‘at' @t:‘ai"IS‘Pra?? 39 &tk 70
rota REPhE end of the desired peri od™@5f & PR otiant /7 iha Sprmber-t o
t he housing by bearings 72 |located the notor 22 is turned of f- to stop the
rotation of the 45 Dbetween the chuck and t he housi ng.
separation/irradiati on chanber 14. The separated Located inside the
centrifuge drum 36 is an bl ood conponents fl ow down fromthe outer corn-
array of five U-shaped U. V. bul bs 47.. The bul bs 47 partrent 62 of the

. s



Wiile only a single radial feed tube is shown in the Fol | ow ng the
primng procedure the centrifuge enmbodi ment of FIGURE 4, it may be
appr eci at ed s accel erate par ati on spee e.g., on the that
a nunber of such tbubes may radlgg?e%s? %%?r??he order of 1000-6000 RPM
dependi ng upon the di- fluid entry conpartnent, or that blood nay be
ame\Meha onlf atsingle ediahfb@ tuba/M sttoan il thed | s t herolionaigdriCrizhgl prauatiird e febrirgheent 1y
Wﬂlmw FYGURE 4, § maythergpedciated 0 t he issepaar@téd Dk isbasatioraédosd) o@l) anitar
3t g\Quarbeslof sueh ibgs meyrtadiaterfigehi the | ng 0 idwawidi000-6900 RPMN depetingt Upen fheallt t ube
13/ fluigaentng armst, for (fhay biged rpayt bee f | ui @metert 10f/ thwo KimenbbrEMicle Iblaods U hhen
al t‘i??q‘l'&‘f*‘i’ Vg thenfluid. oty SPPPREIMENt Y. @ The c ewmredf intgalkhef saperetionfsfadietive chemberr r ay  of
veﬁP|' 's"' @’g‘ég’@%géa%ﬂﬂ WvEd fpeed t o through Reifead titte ii3deading fothe i enttynent
usPe Bigtemativegan) ood FAMRERBENS 3B+ Bim contrifugeb fagea ehie ro-
gdi ﬁr té%' gaﬁ gg St iR 32 wiRingfuid eqtry Sompagtigpent push the blood out-

Re°y & e |ca °"{ oo sh¥kehn at gdé ?J‘g I %@ng? @%%"”'i‘eﬁ%"l‘“g@;th
cor? T LM ridiol e & Atrﬁ um 36 &Ee por't {,o,, on
Chm@ﬁcapéébérﬁlgﬁﬁrﬁ@ t|o§ @:P df [ adi a%& QH%% 29 1n 1&? aps

hm@%m&ged &rodsBbdiibRin HMGORE aepﬁ(i‘rd as lb'lenc a tthge go n i n
Fl GuéRIRES 52Mm0nb Natter FIAURET 1Ab Goyfidadber i s 9&394% t@QéAnﬂ Fo St MOt & CURE
5. chiindeh@ad Bdch EUnrbileBUREa tifteshadd 0N dT isC ablood will eliladd fhe siél HBenClgwmr& n uqa
f Orotagity ob istrtutivon. THoa¥anter ed1R EBECEAS beea,ppwgoxdneﬁ"astbtao@nfs 8 chaliBdembor 15
bl dod rigldl plastx pamelalt soppoft] piatd b es rhamber whals\B6sd thdhebebdnes idlslib@éd inlidybistdsat i on.
Thesutghmerhksr. A2AQind the peripherg bittle supp@POr t | Ndeseitel abole, aFaiksk B6 Autbr viall 51 thé\@tat hanber .
Thelatepare arugbet ob logaling eine ¥5.riWheal thes UppOT ing plepdratiod/radiation tchamboh oe UM, aigid t hen
bec harber & istmoutied iesidd the renjiiyge drums  ouat efromehedight séurcaidd wilh @agsethiopgrethy of t he
olPgating brles44i ¢dhe elismber fit auprithest ¢ heprelsctee bula| dovenf48t the sprroding wpll dt.e are a
'"%f'°°F‘t5‘§aR"lsn ghe, suppgrt # t he mgers@p'aheitsh@hﬂ .ranch thie rmeroplesma arb e r
'"° :’Z g‘”ﬁ‘h %”FaQQ‘QaVst“nEﬁﬁht ed i 1qesr étqrﬁ%ché'@drmnhpwgé ihe Rty co®  from
“%»

t hesaqe 2{1? ! ?fe 'é‘ge rou F%gg%@?;@c;&&:‘ ;"hl’jl &UF@E of the
ﬁg?;ﬁ pol en h ets t::’ Ig:l g::,z \ngp ul R Bt tnfugfe E‘{?ﬂ Sffofh ﬁ’b '\ﬂ@‘fJ 4éet
Féfg‘?’png b;,@ L’m?gaf)a l seae ?np? E:E fgpf:ip % 0 r 'rg%scal

li &S |
SeQIRECB" o sdpPhedf t@% Eﬂépﬁer% the flu t ar]d he fe

S brl:o
Thenidl b&p@ﬂlﬂﬁh@ R348 RBE setforl 58 dnfdfdTE 0 d ou the chal gvnthﬁ& %Brrtq
i 1 ni@dérainb&n TRE lokdliflg Mass @ndrd spabdexi bl earmb Bl % B! Whenltne
t r arnsfbihe periph@y lobthaloltBigpdb@ietic kdedge dr upaeh Senﬁnlh&i/\@lé B8, ch%@ef( is %&fa do8 U V.
| i GBt Waanckha flexiblvectamber i doasddvielthe Seal ephck & @bihial toBsitdn %@@@dthb%b@w\wg&f RPM
Theentéiygar ibisedvesddaurund iscnppe sirfpbeclyy of Sine aharbider.aBy irdasinCait B d@llapdiBie dabiood
begialindtica! $uppwtingovai idr whidhris trémeparhanber expandivir ibagaikd aigmbérkiBers apahésaaat . As
sh@uirio ilight @} e critical wadelengthhand icoiftéineence  ofenbaiairint the ahaintiehdurihg eveifiiheg profeE 5,
bl bejep phich ﬁ'f?ﬂl"Y'@dh"t 9cating PR #fbEe at t hdure. BE disrlosables capfpordnts @b ambered
coftre (0 gg' 6] (?Efde']‘% tWen‘l'eé?bF}Hl?f‘E of42 whetnd dispesetcas chfterutse, ineledingothe 3epat er s

r‘ﬁB% t P ﬁ§ W 8'U% the Wrtad'&t?"tq%m@ﬁ&%@es e posc3d i ng
ho|{g1cezr oor g 1l %com s a°3*’m”'af‘ es 131 ppagenS: aweﬁdx"ﬁrélcevﬁénber has

arour],q %ﬁae |sgp '?atan og%er pol y‘ge ‘”'s an) Broft b
1 aration/irradiati W FIGUR q
b mf]:%‘ o %g A LEn

9984 t I O agle%I hery t§0n o

| t ahSthé Fh\'ﬁﬁff%b t@t;eodf' eé §2Saré fécten! to o one
t hioSthe @ikl IRB Enardhiht 88.Civb lc&ﬁnffb&a SUPIQ&F fhrld a' j’éfh ﬁ ah £frtﬁ£‘5par -
eXx pamtin® ktuck ag-then k&atédayine Fnofoh@rfde i's n&pﬂ&%ﬁﬁr;ﬁ@aﬁm cHafber! tl% s&;lbgrt
CT it¢ baticdnd \peneg ldavegdriangei@ntC DYt dbsts-  Ventpiaé 6.1k BIY dnibBaimbiA HRETeed 1k g NE
f i Hénvinegliapionochembdi (0 as piviédChy Py Wisb h dage sb@ﬁnﬁt Pty @bt 4om THae separadUr €.
Th bepdiagiprvissaliiecsotutimpatn ghet chadbee as @DV ed tuffadittioh BEanWaY ik oitdindideuRN}isy héle
detridiesp Aiant theyfchamber handegi thprosghly of  af flegible Uise innbmaifaddi 6fghd BiRnBEIA RS
buP@!‘%’g’"‘atthetshbt'QDdbet convitue tsisiowdd oxi bl e aftadivent inthe innékQylindiicnduppartngivall i on
c héﬁ%‘i‘—!’ﬁ’"ak gpood hpjew 1A3RPM J0.0.030qutRY, t he Hemhich kunenel ondowingnpianektdatiopd
"&t@% supp'wwepdwﬁyarﬁ%’@rﬂums 5%1nd'°!'hé1°d igheine of ¢hel innestsutldse dioibe om of
i tion/irradiation omect thaspolyfretg malpriah switable
eﬂﬁ%fig

m whu |s sea

t (é;n‘ ﬁ'bfepar atff"o‘f?P 2 e FrRPOT SPMRIMIBEthe YURROM hanber
_ 92 °6 "l“r%‘ TRRCHEE: i nner B Waht epbthe dpile fimny) elyde me- ar e
nount ed i nsi de cylindrical surface of the chanber 29 is fornmed of the
centrifuge drum 36 agai nst the supfort plate 46 45 a sheet 51 of
flexible filmwhich is sealed about its and the radial feed tube or tubes
32 are connected periphery 58 to a rigid support conponent 57, the to the
fluid entry conpartnent 28. The centrifuge | atter functioning as both the



-propyl ene, polyethylene, ethylvinyl acetate, poly- tical cylindrical
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propyl ene, pol yethyl ene, ethylvinyl acetate, poly- tical cylindrical
outer conpartnent (62; 29) in vinylchloride, and acrylic materials.
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