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| mproved Met hods of Producing RPE Cells and

Conpositions of RPE Cells Related Applications This
w@ppbiosars on clains the benefit of priority toPdnUSmAs/011842

St at es provisional application nunbers 60/ 998, 766,

filed October 12, 2007, 60/998,668, filed Cctober 12,

2007, 61/009, 908, filed Jaﬁq?[% 2, 2008, and 61/009, 91

1, filed January 2, 2008. The di scl osures of each of

t he foregoing appllcatlons are hereby incorporated by

r ef t
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retina. This layer of cells nourishes retinal visua

cells, and is attached to the underlying choroid (the

| ayer of bl ood ves&H#iD IGFTHE INVENTIONa) and

overlying retinal visual cells. The RPE acts as

filt @Ket%ewténvﬁml@wmbateﬁ genpiy 40 e BHNRGationea g

t t
S5t o \lthan il th A 6 (SBF RME sed for the
rednevad db partedulateecdrifdmination ffrome thereferenced reiteaionl Most of
the retipa,. causi ng .thinn of _.the retina. Thinni
paticuleel, B nsCEiR elosdahd paiatba plosaly strepays and the
réSURIof pal kYt rRimin3Boh Hom d BN avesms T v
macul ar degenerat| on and nay also lead to the
|nappr opriate blood vessel formation that can cause

t he RPrEralcgl %l ﬂf@ﬁ@(}&ﬁJQF@QﬁgqN&ﬁ*‘gW;;??ﬁe of

t her poPpyKfidiRRM éﬁfﬂtrr‘étfdrpélnéal@f dtetidnss, darbén SieN bridiSinless
RPE and in devel opi ng net hodol ogi es for produci ng RPE

stesl pressHre, vessels rRrEneladvisest because they will cerredel d be

5, o B AR 6y 5B

(dupden stajnlegestes, tduper dapleRastainRgststedl), Idwhalt)@r Ifrﬁﬂﬁtafrbon
of endogenous RPE cells. Additionally, RPE ce

%ebanéf@wleffﬁ steel-oApsied opfiefiseiosese &Qerugmora@daalastlc (FRP)
f
SRS TUE 3 TFFER i chofliohtirhanie
vesnalaa for mREpqudse_ nieche Imitaticieoftheaser afdhbsé¢ vessalais that the
oTRATERbh S VG LARE AIaMteRRb 1 oSSR, i e REPARRIgaSHS. is
lithted ®Broutieer &rs eTI‘igseRPé:ss%ﬁ I'\évéjbf’é’d‘ 68&d ¥dt b’ |§@ ffltﬁétlon by

screeni ng or as at erapeutl c relies on net
flewingiemeats incaminsiiecto-outsigte mﬂgerailom‘ IRPEevet, tisesenhave

t d St t
el BB batilsh RS H OB A d SITHEMIF e dieelements
havy Bhage s exterfBEyAdH) vHich mvm@aefar B a pétforatedBI$meric
spont aneous differentiation of RPE cells from

cylindesranichitis isesqaled Hethedubgtshest by means ofglueraf somie kind,

t,hod
whith HBAS A { e R BB YRR HRH! Hh ATl
reglasedcel | s, such as human enbryonic stemcells and
human i nduced pl uripotent stemcells. The nmethod is
used to produce | arge nunbers of differentiated RPE
cells for use in dy the basic
bi ol ogy of the REENI %?ﬂ?ﬁﬁ@?g@gﬁﬂl?w% descri bed
her eimordepPto sellvbsthel abbee-ementoned pfroblenpﬂ mrmpcnrmtarlsthm

ni c.stemce

piEEPEmYAN . T o ot SIS TP SRp e R REnBPyBRG.
whbRRlefdnis farSparatllafsrenicval af HHEor%‘ﬂQe fr@t‘n%lvapl@éd ¥&@mplaced

RPE cells. The present invention also provides

preparati ons and phar maceuti cal preparations of RPE

cells derived fro cells. Such

RPE cel | prepar atl ons a?eQFﬁH%%T?vLégggtl nct from

human enbryonic stemcells, as well as fromadult and

fetal derived RPE cells. The present invention
prow des for the first ti ne, a det ai | ed nol ecul ar
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separate cul ture containing medi um suppl enented with a

growm h factor to produce an enriched culture of RPE
w@edovssizandh) propagati ng the enriched cul t ur epOf/URPES/011842

cells to produce a substantially purified culture of

RPE cells. In certain other aspects, the invention

i e EoBERHE FBrSidB % £8P Milsina phgre he
eléments €85 befinsthlled froint bbth BhdRbf iEdhowing. Therietd bes close
toée—}gcm turing_ the human enbryonic stem ce I's as

M@.@dﬁomtbéhe Pulet in tmthnt% Beeruss elegientseang
mé”@'ué{? % HHIJ%REC; ldoth % si&éléﬂ%éﬁ ﬁSv@t\%e the flow
eren u urlng odi es
cmﬂbﬂtrt]ye of Ejhwd:cinnem_tlbnalh“luumdmdtlonal:’rFRP mmufpmg; eEhfe b&ﬂnemhbnal
| C meal um opt.ignal |y ont al rumitree
fl%bqua BRIy Ind edUBF%ﬁ"Y ng F’Fﬁ’éea(%r} WBMOL&PQ%?% 36’1506‘&‘493
p%lc’é&@ﬁ i S)no‘vgltmﬁ fHeCMdustrgh, 1 ow protein medi um
medi um does not contain serumfree B-27
suppNezales (intets onbutleishganibe erthe sbéll otithe vessetiiarman the

oIGERES, Sitidnch R B bieke g hble fend AbiE e orIRE Yeishel
of clthe dake@? "ﬁéﬂl@éit@-@)d RewkHIWH © fife ket tHe fbesheet

enzyne;, g) selecting the RPE cells fromthe culture
a%ﬁmhlv &aaft@rrﬁtwged tréithptt glug, (teroughathediserefta sealing elastomer

S tar. to
o P85S A BRI Wb R4 e e
repameagfaieew@dt he enriched culture of RPE cells; and i)
cul t_tjrl Eig’ the enriched culture of RPE cells to pr oduce

entign (can glsp dgrysgedfor ptsideniorinsidy f aww% emﬂpts
f
B SR St P g s
reteined @ dlabéebyemteaasm trWEalml seal aAdmetghingrspirahringe The

RPE | | he | |
inide P @ukeie 18 LSTIEH N it BEER g P (ose sk R nhe Bt to
bd U@ecN?EFRP' H&Jéﬁ?ﬁf%l% bh&héf‘ fEP8 RN A& inGhetallic housings

ment ati on he nore col umar shape. In certain
wi M@HSS the percentage of mature differentiated

the T ERtdt o PRl i ERRpHTnG s 5 By U TARHY that

resmdmt&l prdesure! Mhds Eoret T be MsreRE® thetRitdr elemast, or
t{a@ﬁs@pu' ation of mature RPE cells to produce a culture
Qltﬁlthﬁvﬁsﬁl‘dﬁegr percentage of mature RPE cells.
In I3NGLi
the QoA RS, MRS iier BIGRERMNREHIN REZ kb dliide
meehiarmannapprttqmlarm ied bonmﬂ\tahcomfggwahd)m tasfaahtatqmsiallatlon on

f skill jn the. _
= SERrE Surfany ot MR GrirsrENcpFopraataties Py dtuidk el gk sprpe kind.
SifBdlitie ghie policam é&&ﬁnulétecwﬂahwﬁt RUHMRAEHAr}R-out, this is not

high-dénsity cultures may be used, such as nedi um for
desiredl Copsegeently, wehave REoRaRedcaN exlernall guide mmhamsm for

T R BB g B leheSias on

thexstembent thiabeelf ueaﬂareagmysmhe IDicE Ihe 9bESelMBb6rhfulti-element
cultured in K-GV]. Opti Pro SFM  VP- SF

GVt 2, or
%mgwea%taéémav ridegibextenal guidea Nl;hesnapd ane 4D of the
ve%ggﬁﬁbp B-27 supplenent. In certain enbodi nents, the
I um'descri bed herein may al so be supplenented with
one The centerigg amecthairasmonay bér atarigueaandgsodveaarrangemment,
ysed i ncl yde r exa
witiiherheprove B ofeREa PrtRlthe Slemsrt Trispilararhinipve
al so contain supplenments such as heparin,
hydrocorti sone, ascorbic acid, serum (such as, for
exanpl e, fetal bovine serum), or a growth matrix (such
as, for exanple, extracellular matrix from bovi ne
corneal epithelium matrigel (BD biosciences), or
gelatin). In certaln enbodlnents nechanlcal or

o s o o a o g, ~N e~ s r
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cells, at least 5x1 06 RPE cells, at |least 1x1 07 RPE
cells, at least 2x1 07 RPE cells, at |east 3x1 07 RPE
w@eibms17a3 | east 4x1 07 RPE cells, at | east S5xHECDUSHRPE011842
cells, at least 6 xI O7 RPE cglls, at |east 7x1 07 RPE
cells, at least 8x1 07 RPE cells, at |east 9x1 07 RPE

cells, at._l t Ix1 08.RPE cells, at, l,east, 2x1 08 RPE ...
thg Grodve BhrtcF T8¢ eldffents tospr el ploudiugRRL GAffadihditmitnin
thé grbSve BUriAg chapgé-okt! O RPE cells. In certain

embodi nents, the nunber of RPE cells in the

pr epHi&insige inevtsigssflewingeslemenhcemprses @ggnder core that is

: I f rity egar of the
oithgf it iothe, Ffer®or SRiitele & PRAPIERRIE &0 0" o

mat Urise Eldmertkits bel ised Withinethieed ihoesirgs magindgliide of

RPE cells in the preparation refers to the nunber of

copveRtionalifioreys peretsmenisEingg pleated opglQyn cemiigyaties,

t.aj Lalr , ; L:
ad s e Bf, S BBRE, of MBS b Bfrist of SLck FHteriaR%as
cadbdrh.e T bptelamedtsmtayr e BRffigured 3n the forodokca single element with

BRI AN BLS3iFo i ROER EPASARS e
elémeptd MyBe §ERNANYIrHGnd AtHMligh! tABre Athyasd 8AVZREgBY to having
retinal degeneration, conprising admnistering to a

themdjapered foroes@in kindsaif fiow esnfigiratiensanbonan dnside to out

o5 Bt B AU E, PG cebie, d0pPer Coingeg Refédsous in
theréeieval of theadlemiens batioEfid ougigidi ti ons characteri zed
by retinal degeneration include, for exa

| e,
St arfiieielemanton campaipedal plated geedia) thesa is1aqwesto maintain
oSSR Pl il Eipon A0 SACEEHRTEE B lfpurtace
of thee pleats.e Théey is\gaherallyrdoneby dapositingt epuxysinesincatdr] or helical

i f th th d j bed. h i, |
ool b e r BYIng Tl o b e bgndea o
thé DYRE & Be/ B & MAPs InPRLSE, REreNi€ aldalfR 1oté&it it media

In certain enbodinents, the nethod of treating further
fraro ipfloveag omtini ni st rati on of cyclosporin or one or nore

oth [ n ressant,s.  Wien i munosuppressants . are

usedvedlEPIREOSHE LRRYSIMar Lerdiysriag etiier $3pgem: throtgh the
useastirepreghated Reys BRYibBEwasHE thiat bes BEnBEd & tHdtips of the pleat.

concomtantly with, or follow ng adm nistration of the

Theaponding neghipnigntaay invabihaaih s a Gufingeeepprtisareterred,

i o Q
ouk WG ABKe S o, R G i TRl e néARABnSling pround e
elergentaand snﬁtmihnﬂymf pzacedhel bmtd‘ltootd he]ttiﬁsrcﬁahwl léatS,OaM Hﬁﬁﬁ keep
admnistration of. a single dose of RPE cells. In other
the plitts RRe's | nereelicel Winelng mav e RETMessHoF itaranaplastic
im%%t{r?éie@.f THeeadRntIGE bE tHERs $at trie ﬁfe%if‘fy‘r‘\&' I85€ 'b?ﬂidqen to
multiple tinmes over sone period. Exenplary courses o
flow kythehending roecipanism, @adks pacchinpiisted at adowet gost than by

3G o sy By BAPEBlyerhosifd clipPRp rubltfe sPags betwer g pleats.
nul tTHY Belit2H9 waUrR fowsIoF fitser Widpsahhy bedwehppednlitiple times

doses for the first week), and subsequently fewer and
oveegach pthrratieashsfthgrandeaps del prevant uswdndingartbey may be
' contenplated. In certain enbodi nents, the
ﬁxé@%ﬁ %g%%)'RPE cells conprise a mxed popul ati on of
di f frRR hbusings fePthesel purpasds have LsuBREhaéd!dicsurés that are

t her odi nents, the adm nistered RPE cells conprise
fuly %%}Bgﬁgﬁﬁﬁaqm%s YesPelReGRvsE the ivessels rarqly,aeed to be
differentiated RPE cells or mature RPE cells. For
exanpl e, the adm nistered RPE cells may contain | ess
than 25% 20% 15% 10% 9% 8% 7% 6% 5% 4% 3%
2% or less than 1% of the other RPE cell-type.In
certain enbodi nents, the RPE cells are fornulated in a
pharmaceutically acceptable carrier or excipient. In

T . . e
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inplanted into a validated ani mal nodel of retinal
degeneration, hRPEs may treat retinal degeneration in

W@ b@gisisensed ani mal . Accordingly, the hRPEs oPCT/H82008/011842

invention are useful for tregting patients afflicted
by var i ous reti nal degenerative disorders. The pr esent
a nvenél an n heref or,e praovi deg\ﬁa renev\gb e Source bran
GrReEsY PRA" QUROPE HRSEu RUKEP W RN cQ’IIP%’cIVJ%EIem rane
erdigsdreke IfaRdy Mte BeRlsedfor paribid flmloftoﬂwetyhﬂay have to be
treatnment of visual degenerative di seases and
acgessedevery waekéo exery mepbuirather shan pe pyedrdntype basis with
j n [ [ t
me b e AT REI AR ORI foF ¥ otu BRE R Bfhcpegiig e FRP
vesskl thatban becabiling supoDihenvayl witltbebtzvirgs ksbecohfaetely
e that is not expressed in a cell that is not a
dqta;&gpeﬁ e the vesisghent ed epithelial cell. In certain

enb i . .
Cop P S RISk AEBLGH, RSO pionta s
preferetcher inpurity that is found in its natural
envi ronnent. | n another enbodi ment, the invention
provides a cell culture conprising human RPE cells

derived fromBRIERDESORIPTION SETHEEDRAWINGEhET
pl uri potent stemcells, which arepi gnented and express

at | Exfollavéngdaea tigf de§cm@ttoremrtbesd;avwmg3a whéernein lilke parts
t dlnthIS manner ,

hdﬁg'%%n?%gé@gr@gﬁgré\gg VI' of pignentation, for

exarfiige1 isha pergpectival ivisw tdiaé donstruatuom@msédym@rthéﬁﬁesent
. cel I s differentiate fromES cells. Pignentation my
inVeRtiPMi th cell density and the maturity of the

di f figge I :

et rpon's 3hSfevatonaPlieh, pERIPUR awdy 8 8 coRsBlian shown
inFég.et. to any and all levels of pignentation. In sone

cul tur onprises a .
U ating 5 157 BaP ey BBy BroKSih anay. efbecansyuction
showrtiptigngi al Iy purified popul ation of hRPE cells is
one in which the hRPE cells conprise at |east about
75%Fdg. 4 ircan exploded persppctivg viewoof. therconstraction shown in
Flﬁ'ﬂEOd' ments, a substantially purified popul ation of
RPE cel | s is one in which the hRPE cells conprise at
| eaigabinih s8etiondSfAew2ikendA the A#EetiGB Y tHA3ows %long the
96% 970/ 97. 5% 98% 99% or even greater than 99% o?
SePH@”@@PIé SiohFithe?-popul ation. In sone enbodl ments, the

Ponugananie riler AR EarE £, bbbl g YL d fperec

elemenhiﬂFtEedEIUSsng showe mtEIlg fZulture is heterogeneous,

and tur of RP | 1s ri ses
it fd 1‘4? b?&’& E‘S@efl’ 13 %e&&f%enw"eétq that ghewn in Fig.
5,epm;§§g®r@a HolBidgaventi on may conprise at | east about
10 1, 102, 5x1 02, 103, 5x1 03, 104, 105, 106, 107,
108 Fig6 Iatanl elgyaticnsal sectionalvie® of @ ¢cmstru¢aop ressleordying a

0 etinal pignented epithelial
m&ﬂﬁ%ﬁdn Hﬁgﬁét 'ngﬁﬁ% of pigmentation. In certain
enbrig nrrenat an e&bbd@ugm@f)@éﬁm.@tv paRiyAsectibh et the
is the sane as an average

ment ed epithelial
Coﬁéﬁﬁﬁt'% g & Fighi®: hel i al cell after terninal
di f f §95‘I§ a0 'eﬁﬂla%né n@;:ao%&g#truadt@nce%f)%ﬂnﬂ 3 further

enbodr nent s, man re
m(pﬂif;@ﬂtttredftbplprbeémtahveeﬂicbn.i s nore pignmented than the

average human retinal pignented epithelial cell after

term nal differentiation of the hRPE cell. In certain
ot her enbodi nents, the pignmentation of a human reti nal
pi gmented epithelial cell is |less pignented than the

average human retinal pignented epithelial cell after
term nal differentiation. In certain enbodi nents, the
present invention provides human RPE cells

d| fferentl ated from ES ceI I s or ot her pI ur| potent stem

1. i o o, " o g 1A o .
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retinopathy, and retinitis pignentosa. In other

enbodi nents, the invention provides a solution of
woeovansRPE cel |l s derived froma human enbryoni BCHUS2008/011842

cell, or other pluripotent sgemcell, which RPE cells

have any conbi nati ons of the features described

herel.n. ,Such a,.sol ut.i ons may. rise at . l.east abo

10 119183 Sdectgnalyjew. Bkerin thegireghos OYLB%": irp3s dlhgo the
seRtionmABto-0 @& G- cel | s as described herein. Such

solutions are suitable for injection to a subject

SucHFigol Qis anexalagest perspeetiveoyiews papiallydroken gways of a still
[ ' LS A4 F j on al so provi des a use
fugﬁéfﬁggg%ggﬁhﬁfg %EF%%*%%"H& acture of a nedi canent
to tRigatl1 & diseetisnaliview, takendn ltiee direatienl obthd &@ows, along the
adm nistration of RPE cells, such as, for exanple,
sectionhae et 9EFi8.i%e di seases of the eye. In another

aspagh, 13 'iked@g’?arﬁ?ﬁét% Awlil 3 tfa@?ﬁ%’ﬁd\ﬁ'& Ui Q’é?fiitéreéiemtent is

from human enbryoni c stemc , ~or other Slurlpoten
suppenteddnside gofileari using.deri ved under GWP condi ti ons.

In qne odinent .. the hyman ES cells are derived from

one 98- Fai%aB PleYAoRLseEHons VIBYY £l 2 eBslygton papedying a
stifl TafdEr meRificaniahlof thé EF&EntWrﬂi@M! ng the enbryo. In

anot her enbodi ment, the human ES cells are froma

| i briigy141s anexplages perspectiveevieve pagiallyrcut @way, of the

. EN alg.libyary of human enbryonic stemcells
°°5§EF§?#‘§@§B§W§M‘%§1 ﬁt{ each of which is heni zygous,
homRZiggesits a Perspedtivengon of ifilterifrdre@ sise@ne thdioraddrel e
. present in a human popul ati on, wherein each nmenber of
Inention. i brary of stemcells is hem zygous, honpzygous,
or ' [ . .
el J1p; A8 2R erlith Ve of oTBlincaién Bt ) EoMuh&Bh shown in
Figust her enbodi nents, the library of human enbryonic
stem.cells conprjses ste el l's that. are hem zygous,
rortIGob15S SO PRI colhe mod Neatian of herisciegmeuenshown
iniFlg.215uman popul ation. In certain other embodi ments,

the invention provides a library of RPEcells, each of
whi dtigi $8 isean epgdoview ofiyet/ goother omodifidationyefdbe domstraction

| eas ne allele present in a human popul ati on,
S'\Ri‘?&ﬁ\'ﬁge& h nmenber of said library of RPE cells is

hem E?QW% a perEEaivesiew of AUilldr sY19Wing hew & peépgreghatld tow
set of MHC alleles relative to the remaining nmenbers
ordiber Maapinpay pg heligally,wored asauod the:pleats phthenfiltasito maintain
OV i brary of human RPE cells that are
thﬁg?né/ézt%g%ﬁgj,d'honozygous, or nullizygous for all NMHC

al | dfigs2@isa sectiomalavibwntakepadp tihetirection of they amows, along the
ny, of the foregoing, said

[ t f
Segﬁggﬁi'lﬁggbéi%%fgﬁﬂ-iﬁ-ed culture of RPE cells (with or
Wi t Iyt 2R 4R @1dRoRE| S&dtioMa® vieh? Bfilhcih ﬁ@gﬁg@o 5T Bgit

cell s"may be stored by any appropriate ne wn I n
shoméngiint to eutflow anddbeniseaifia/filiratior elemenhaycartridgeohaving an
. erature appropriate for storage of the
'”@E’P?@é%&%@?ﬁe, the cells may be frozen at

apprryi 2Rish yarttdl gerspedteGiew of2e SonStrudiorPSowh e Fig. 21.

tenperature appropriate for storage of cells.

Cryogenically frozen cells are stored in appropriate

contai ners and prepared for storage to reduce risk of

cell damage and nmaxim ze the likelihood that the cells

will survive thaw ng. In other enbodi nents, RPE cells

can be maintained at roomtenperature, or refrigerated

at, for exanple, approximately 4 C. In certain

enbodi nents of any of the foregoing, human RPE cells

are produced in accordance with Good Manufacturing

Practices (GW). In certain enbodi nents of any of the

f.oregoi ng, the human enbryonic stemcells from which

the RPE cells are differentiated were derived in

accordance wi th Good Manufacturing Practices (GW). In

. Y T LT o - Y a1 o o o -
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adm ni stered transcorneally. In certain enbodi nents,

about 10 to about 106 cells are admnistered to the
waepest773 | n certai n enbodi nents, the nethod fRCT/K82008/011842

conprises the step of nonitoging the efficacy of

treatment or prevention by nmeasuring el ectroretinogram

respanses.. optonotor acuity threshol r Lum nance

e SoRora's ABHRL Pefipelave iaw of o helon et B RERE e,
préBént invemibr 88owing IK6W¥a EbslireanbbYr R4y BegHehtedtoRydavit

moni tori ng i munogenicity of the cells or mgration of
so that the clesure membgramay beceasilyi swungeut ef theray when it is

J o [ Vi Iy preparation for
desiéatb HanBe W iftEToR OReRRaE ot Ade o het ot 2o by

r et iFFigl 24 égaperspective iewmhowing aastillefufthet moslifisationtof the
. of RPE cells, which RPE cells are derived from human
INeAiafoni c stemcell's. The pharmaceutical preparation

may Iﬁg. ﬁ@ﬁé‘H's%&:ﬁQnélr\/i P{éq{eﬁqu% 'dﬁgl:{iéln BFHRPAABIVE along the

carri &r according to the route of admnistration. For
seckiambine,25-28 op Figpl4at i on nmay be fornul ated for

adm nistration to the subretinal space or cornea of

the eye. The conposition may conprise at |east 104,

105, SxIDESCRIPFION OF FHE PREFERRESEMBOBIMENTS .

3xl1 6, 4xI 06, 5x1 06, 6x1 06, 7x1 06, 8x1 06, 9x1 06,

or 1foar Rrrposes pkthe deserintignrtodalio the: fallowing terms shall have

L conprise at |east 2x1 07, 5x1 07, 6x1
thgsgg, "b?i'hbd@?a@ﬁﬁsoz 9x1 07, 1x1 08 RPE cells. In
cer tARrtwir fitedagsarnbly” idig FRIEfike Assaralyl cophpriingavo fitration
RPE cells, and thus the cell nunber includes the total

elemepts ar erftidgasin afF &Y hpesipgl | s and mature

di ffek ' | s 1 .

nvat Rl Sttty 8.0 ERPAHR MBS hertiG 2 sipgle
filteateort elentexit arwaulriage infeeheusingval of RPE cells. For

C S 1 B R A ST B SRS S0 o
refirRiPicCafBEs Tl fieY eleh’&R br Eéﬁﬁdé@’l?l%gﬁ rggv cgfﬂ%éilg%@' least two,

alone or in COI’Tét/)I nation with RPE Ce ,
prefesablydhree; éiferasand Netrefereed teay a “midtipleffilted elayeeantsor
cai@l?i ge used as part of a culture nmethod to inprove the
9| val of RPE cells differentiated in vitro. In

anotAefilte¥s RSt corhplsé BvRGatedrilter oveAadstown Eh lRBohaed, or
screening to identify agents that nodul ate RPE cell

forraed poreus mediacansirctegby reeans kapwnde dheseiskilled inthe art.
THY AR M oS fiBEre! PR Bkt EXimpls RUG 55 afr
coofipriges dfqyadgmiopglenehfibroas meedia sinoegdric fibtbusimedia, a porous
a cor&%gce with. Good Ma ufactw{;igg Practices (GW). In
bl CarHdgms sarisiesobsarbn) Aotheradsaregnt matedale human

enbr ' ehl [
i {1 aroring IEFGSe 15 heRfistuatiane g8 Spiediter asaibly
genenalfyadesignatgdinaihe nwoe(atiao) . Thersingle filter asseohlydot s

o4 inbli sy SRR er Ao grderiataby evenalelbutne
nutegray88. from one or nore bl astonere renoved from an

early stage enbryo wi thout destroying the remaining
enbrxyhﬁ singlefiltarasseady 8P camprrisasamaxiely extansting challow,

. h .

ochBRd ESIEeBEn" B, SRR AR BERBLA gddinatea by e

nuprem_h#ﬁi\ivbicch is h:krsmil‘?t itm'lénldlesmlt tlm;eanﬁmaelelosﬁrdﬁhumiber 44, and

uripot e stemcells. By way of e e, the

at fs PuitBF BR0 by Apfick 2SsuTR e et 48d LA ClpsHEmesptasn (44,
(iPS) cells, which have the characteristic of hES, can
simlarly be used as a starting material for
differentiating RPE cells using the nethods descri bed
herein. Such iPS cells can be obtained froma cell

bank, or otherw se previously derived. Alternatively,
i PS cells can be newy generated prior to comrencing

L Y T oy —~es—~ o Y T [
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Thr oughout this specification, the word "conprise" or

vari ations such as "conprises" or "conprising" wll be
wapwenst’add to i nply the inclusion of a statedPCHUSLPE$/011842

or groups of integers but noy the exclusion of any

ot her integer or group of integers. By "enbryo" or

4\ HBP fre st % badiies 4B g fnuNg R R flpmoer.
Rdtamiing épiralaifiysysmiwhieRlfit in retamigglodves! 5, edld trytiekure
contalned in an enbryo. This also includes

MMBSFoiA: &5) Irbeta&rer@mrwsoré%rangma@mﬂ REE ferpovable vhenylt is

aeRlif 39 h8Rge e UG A EBmeliSr cerfligery yoni o stem

er | ve
specliHe smgleyeletnemfrmusmgmz ahll laaves at wasﬂohemmglbeslement inlet

L
rﬁi%n' ingdtrstes ‘?ﬁ%'ﬁeﬂ_{)\ﬁlﬂhﬂtﬁg écc"o?@cfmﬁe ‘Eﬁ%@{ﬁnvenhon that the

astonmeres of an enbryo, prefe
nuﬂm&s&rrafynlegs 48 @nldetmiletsl &0 roay vagy dzemnr)dmg Oneheappligation, as

w55 BicpoSRaheiecho A siiimine o Tloh iy Ak bepised for
intdoRfRAEIRe idBE 48hﬁay hdmﬁﬁn IR, Carif B8 Gijlts 50 may
(hES ceIIs) is used herein as it is used in the art.

funetion asinetsncl udes cell's derived fromthe inner cell

mas I ast
T e MBSO WE e (B e Dol g o
cyﬂmi rioes dprfefembfyeplbated; orons pledid 5849 wisith is\affiked myrmeans
nucl ear, transfer, partheno gene5| S,

knpwngertbﬁarba'h irdetand §api60n apd s Yelntiand ¢3p 8hcptiend cap 60
harsngRRalltg'W?ébsE% %%'u'aﬁ §B?cé’& $80GEikd Be ? Sﬁé%gnﬁ HYE £solid
zygot e, ed nmal 1"an

|"ast oner es, astocyst-s
endrivaly 64 do chﬂkncdmh)bﬂowrthefejlsnomlghofAmlmmr upstaddiegg retaiding wall

ng‘cbear%‘h{ﬁ?ﬂﬁ %“d&"g& ?R'ﬁasy{l]éﬁéé @ggégt;qﬁl end of the pleated

pordGPriefiasgon of the reprogrammed chromatin into a
pl asma nenbrane to produce a cell. Human enbryonic

st erAtdbe lotherTenchef theceeriousimediatis e autfet end aae 62bUn the out

to i fopderaiol diie ierkiohibeinb Aisiretel. the Wil fayqtgrperthe

interibodf then¢ylindrivanpldated spdrous esdihahiughuee d?é’Etsqﬁéfébf

are derived and nmai ntained i n accordance w th

travebifieeasth thereef, epdrexit W the othereand; Te é@%k@ﬁ%ﬁ'ﬁs .ohe outlet

or S adSHE8 B RRRIIGEHBnd B SRl B g

elemehteheusing 4. |H>tte]tcﬁeraf>I)1 :)gmhoahéceésaew gbtgllélrﬁgmraf the inlet
n&h‘i#sppﬁéf%\%‘iﬂ’eawﬂit |q6}'|c5 C%H) i ?‘ﬁ’%‘?’%ﬁﬂb&eql@r‘ at omas

whers.hé@ﬂwbaﬂ@teéhd B4R mmm%ﬂwmeﬁsmr ”?Wﬁlle iHpRr

term "human enbryo-derived cells” ers to
retaining avalkbt asd osden @talblrmswawgtaremres@u mﬂwad of solid end

L84 M5t RSt BB R g 2.

st eApErture 70 istih fluRREOMNRINEStDN Witls ksl bQ8etd7 2."Crievér more
endoderm ectoderm .and nesoderm and their

angulangiePVRs 74 are pro viged dherginlo-accsnt 0oe afmore-rings 76.
Thg@aéﬁﬁ.té R G205 tré%ﬁdteé %tzqgﬁ{e%‘ﬁng ej{ggge%e

romvarying stages o vel opnent
pldnummlehﬁByuéoutleBplenuneBﬂ)s Thbaiutleammwaﬁns peffgidged as
cell lines. As used herein, the term"pluripotent stem

cell s" includes enbryonic stemcells, enbryo-derived
stemcells, and induced pluripotent stemcells,

regardl ess of the nethod by which the pluripotent stem
cells are derived. Pluripotent stemcells are defined
functionally as stemcells that: (a) are capabl e of

i nduci ng teratomas when transplanted in

|rmunodef| CI ent (SCI D) m ce; (b) are capabl e of

e ___a o o T
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expression. Note that when other RPE-like cells are
referred to, they are generally referred to

wapaeiosi7zeal |y as adult, fetal or APREl 9 cel | sSPCTTOsz08/011842
unl ess ot herw se specified, &PE cells, as used herein,
refers to RPE cells differentiated from hunman

o MBVEAYB) W reaatetian o SHpLPBap By End Reafiadi] gRbaes the
owtlet bpeRURAS 84 FPTHY 8ulstUsdbSurantemberast derived from
human enbryos or enbryonic stemcells. Overview This

i nvelfithdhe pudet desura meabari4mbelddn Riasm by retainisg spiral ring
52, AP BT etk B8, B iR FiheRlc doquid e 44,

wl’iiumalsbg'rél@m ptHcleSﬁyemretelidiﬁg spival rﬁ?ﬁdﬁgzebf@/icﬁnlglpre%sure
igmented, tg at | east sone extent. T RPE .ce 0
adRiTlaRs Sole LS alRpioll cud, SalbSSarR I ERET dnlet §Bprceed
oG P A28 Tt Y, S5, 8, b frcod t o
thequghdhierpleatisy 58A®f bydndrical pléated r porousPRedial 58, threugh the

aneReFe 20110 Ui SLUEF 868 2806 i BhehEialiSL Ay pR.aRa out the
outieY Ribe 82aheFetDretn&Ving e paHIcRINABS froRPHES salbyRetrElim.
PEDF, Bestrophin, MtF and/or Qxx2. In certain other

enbddependiag ontbe Rpplication ithpydasdesitmbie 4o have awedorated,

it B R B8 haviBG R BlrdTal B Bbsliites s, By Bustifprosion
of ftiog poroumMedize5&PE cel s are mature RPE cells with
i ncreased pignentation in conparison to differentiated

RPE Wih referefce (o\Gign 5o in 5P\ 2RRlicaEeNS it faay Redesineddo use
o G8kled e GERGRIP o iBe Ty HORATHRHBHTIVED! 89 whie s
requiegsnatmaodificatiomof thenginglereslemeat hoasingi 4fydine ednstruction of

S W it S SR B B e
unileftaemgl Be tdpRred Sirfle filter SRRt BPafBlibe Wilt nbAebe

~manufacture of 'a nmedi canment to treat a condition in a
identifiedpy the meperali@STeof . Alternatively, the invention

el B Ut EnEeR XLof e ERbtecd e Shentof irrigae maybe the

sapdd Bsisedin e dohstelictiin sHoven iMFiRN i, aRdas sdentifiedibyethe same
the use of the pharmaceutical preparations in the

numeral 88t itewererathaeuiielrndeap H2Tr sanodifiediainavera thicker

outé! fetithet all 8T ta'ﬂﬁ?ﬂfinr&é;&nﬁ@ﬁ/ Te%intep Wafll‘ﬁyfﬂg YR allows for
preparati ons cofpri si ng cél 1's may 1 nclude

thelirédeptiont ofdhe sniitier didmeterfof Hlae yapeyet évedrscaré 88T and tapered

tyrj or be substantiall ure wth respect to
mein NIttt esing Big Siz8F of theblenu et 24 ar ti outiet
pléfirHIgoLy. I n certain embodi ments of any of the

foregoi ng, the preparations conprising RPE cells are
pr eFefedinghtoakigo bBairt somietappticationmitumay ba desireable to use a

tangBESIfR AEOF eleadhnt inid BeREEE RRENNG Fofg8se of
ungdeestandingotite iffepsncisia danstraelids batves PRt HX ARk 5B will be
free of bacterial, viral, or fungal contam nati on or

highigbtad-o hhe s [ nkiapeeed beusiag tararod slrmentavibe applied to
' j f A cells) can be

thé BOHKS SIRE canaf oo WhRH R AFBRT® hel « "ot ruct ur
properties. Specifically, and in certain enbodi nents,
these cells are unique in that they can be identified
or characterized based on the expression or |ack of
expression (as assessed at the level of the gene or
the |l evel of the protein) of one or nore markers. For
exanple, in certain enbodi nents,
differentiatedES-derived RPE cells can be identified
or characterized based on expression of one or nore
(e.g., the cells can be characterized based on

o o o, oy oy N o, oy
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RPE pl ays an inportant role in photoreceptor

mai nt enance, and various RPE mal functions in vivo are
was®oosared with a nunber of vision-altering aPCTES1088/011842

such as RPE detachnent, dispgasia, atrophy,

retinopathy, retinitis pignmentosa, nmacul ar dystrophy

ner,ati o i ncl udji n e r t ed, macul

6o dRET B Ao G remei thadeife af Befires hppeust e slamgter of

ou@l@dehhté\@l BOTT.is Basalles cadls thedidmenst dfaniticd gleHinh B0TTSto
RPE has been extensi vel y studied in application to

permitribpldiameteraf thadapgred singlaplemenhhausing 427 Tstovlee gmaller.

LRl PR BTN A beto B ey spppor
cogé 58111' willihbngeeadcondifiglyy Thindiagtetat of the0piéhuirhimletRPETT and
transpl antation has a good potential of vision

the gyedlagoutiat 72EL &PRY RIsRrehanee- pr ospect i ve ni che for

RPE

phac g PRt 3 8 SR RoST e Rtindt B reRRTTty bhen
othlen itris mesll witleip thesicdpbaitieel pfe‘.:-rerit iragntientthaf theadévicsson

di sease (Subr ni an, even
dqsmmﬁiméww EMBACh %‘%@F and ?eaOfpﬂ%q’%?Hed’f d'&?%ﬁ%'on and
co"nﬁP@Fatti'oﬁn hi ndering the progress of this approach if

ogeni c transplant is used. The other problemis the
r el iRefegingnowital Figs s&lethere imghown Mlhéﬂieaaseemblsow

ocli b 8900 B 6%, AN F KEH gt pousing 2
h@ﬁ@m&ﬁﬁ\gl@ﬂm‘éﬁént&@mmts GNEStridyelsiBD tiste. T188 Abw is

urce of imune conpatible tissues, hES

IllLtSétat%d ﬁeml@g Bpmwytstortst althawalpitaswelliwithin Hee segpe gf the
prk8sy iR OB @ ndHREOFLEGHd A iR Re Vel come wi th
n uclear transfer tec he use of the new

di f flvecoonsttuationdsfrthe aingteialtet elermants bB caetriiges 35 may be
o4 g RS M Al S o, one o
ea%hférﬁf Sthewir? em%ﬁﬁtqd B DFS géﬁl of il6t S1858rePEMISers 44

an attractive potent RPE and neurona
gle ﬁwﬂlmelemelnss Bﬁnn planes pl ke, an twn, akebelddnmdhge by @epair of

ect nt i pvent.i op i,s. to provid n
rof8i Spulioma L B ST AL TKe Pt SFeseSinify SR om
hunap tieighyeifitatich emHeeinvention) it otlét BIBsREE hidnfiser 45 is not
and/ or_isolated. Such cells are useful for therap

neegedndl hej@tﬁaﬁ@gtﬁ filatian slemestssrcsariislgesareaiased into the twin
oS Gl ol ST, 159 oPBGHlo AR o, G Iy e oute

ena!sapg 62hare faoingrdacinothec! Edeh dfttie auttetneridddps 62Hak its
RPE cel Ilﬁlez:}ngPE ro e tor cells, Cel I s that may

regpeivee B sealiag ik FomayRicaHan Wiih aperafdhe et

(94A ﬁ!thé nAiRCeIB Rt ovkist ﬁl%n?ﬁ?%,‘ @heﬁ .ewtegdosfe%i bétween
such S I nternuncia neur o g. rons o

the hwo isingle fikecelementayeca(tritiges 35rid tlaertwm elemesit Ih@usmg 92.

cel M0ecRariendmithe B pdirof Vitfcalibbiian: Afdnsd plgim

apI@i‘l@ﬁ@;m 00/ Whith 418, pla6éd fn Bighrhent Gith B HPSCHO@EiHG Bpeftures
he eye can al so be produced. The human enbryoniC Stem

10@ean@l ﬂaeetltmeu&@tamberﬂﬁ \seRassed(thgughtthe apartsgs (102 100,
1OBHEERY fy el (LA '] Aol SR B¥nge

108aekieh fit e'attbs:utlédthtte Ondihg grodveser0eSealehé Dutledtiheeos i m

usi ng .an ﬁE can be used as the starting materia

placs, whilg 7 paket Iock irgs E40, whighare retaired ineng grrevas &12
may be derived from bl astocyst stage enbryos that were
the product of in vitro fertilization of egg and
sperm Alternatively, the human ES cells may be
derived fromone or nore bl astoneres renoved from an
early cl eavage stage enbryo, optionally, wthout
destroylng the renalnder of the enbryo In still other

. o p——
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nor phol ogy and pignentation. In addition, there are
several known markers of the RPE, including cellular
wo givmsd7dehyde- bi ndi ng protein (CRALBP), a cytP@I/HS2908011842
protein that is also found iqp apical mcrovilli
(Bunt Mlam and Saari, 1983); RPE65, a cytoplasnc
nlnvlve i.n retingid net sm et al..
stk il BeUR piste.clhi SRTERRR ProVHes b it of outets
5(pfortt|h@sgg§gtréaﬁ\el l'i form nacul ar dystrophy gene (VMD2,
Marnorstern et al., 2000), and ment epithelium
der i lneaperalionra wsmtyeam wigich I%@t%ét’%@aﬁmﬂ%ﬁﬁ remoned

B BB BR A SR 818 9 Bl 180 Propatype
apparaisao thedintpspedingdieettiorfsuas indicated lb;yl’thaSIoWarrows The
ph;a%ocyt osis of shed rod and cone oquter seg

e Wil entes inlgl 48, pass fromthgiqutdede é%%msgqi@ of the single

SRR ol S8 U o G50, 7208 T SR

outlet plaﬂm@}as pass trwbugh outlgt aperutes Pkt into vatiettsibed®8, and out
beh VI o tg?]éa fl uorescent angi ography, histol ogy,

thiq Rutle conductivity, or evaluation using

eI eqt Ml‘bé‘h%@ﬁéi@@d byARGES §k|IISG’@(‘Pﬂ'ﬁéTBﬂﬁflégtloh%c%?ﬁl%hon art

invention is a nethod of i1dentifying RPE cel by

thabineesize gf theevmmtynpommtmawary gepending @@Hheanmlcatlon

2l i Vgt skt Mfckialan i o WEEROEI IR, g of e

préb@mdhf/émmﬂtl ation of enbryonic stemcells to RPE
cell s and assayed for_the expression of any t he
mar KRefering penvdediapotrd 1, thaseds shawaa @ngafllter assembly 30,
t N el
wnﬂﬁegirgulﬁg!?sﬂ%eq Sé:lj%@?éﬁér:] ?éergﬁdvﬁ £ 6 é\szvrvﬁﬁr;gw& Sl’éw%)t/ WeScribed
snrﬁgietmment asspmbly. ddéoubeb if &g ﬂsStﬂrnere lmprolv&iadsm single
nd reconbi han

eletieal RuFNR4H8RE% 3t tha bt <achiy ag el FIOSUEA Blembeiid4 and
atTRY obfletiéndl b}/rént A SSKNE mQMSBF hgn S.H@wsm%ﬂﬂm& 48 is

(reconbi nant activin A Al phaA-interferon,
pravided; aau%slﬂgleoelemmmutlegﬁm , hree]g|rtgj;@ﬁlter elements or

caprOgE s Atcrs b, Wik Jn sBfihanTEindhe et fama 198 (atso
selg Eigonb) formi the rhaltiplefikerdlemeht of bbrtﬂage mger ot r ophi C
factor, cytokine-induced neutrophil chenoattractant -

enddioeYey, sthse; thgf%axehngwbraﬁ@mulare@wtés&s M2 lepte@éircvfmne it
is %8%@%&3@5@.d§m ohﬁl %%I?f‘éfébpﬁpi%b rhgg/e Gfi’et 122, second
|nle$l1 2é@md third eqnlbbﬂZB 'I’Ihehlesbbfatﬁe tgpm/\iriretf;ﬂerhmh 120 may be the

R e E I T
sa%é alerfs%tiig 'st@eld% | MR tHE S ﬂétrd?&ure rf1éﬁ{b%F 45 may have the

ranul ocyt e col ony- st at i ng
sa@n@au‘aoggmn agsientiog dbe onflettubeB 21t Dfigofiss:, dtris well within

th;36ape Y B1ehBreRs L DvaEHAf o D medsIass of these Patisivary
ao‘caednﬁg to Bepphauia dpphvhiion Gidyodre BEIRG skt Nin an’é‘@ i i§Gell

domain), insulin growh factor binding protein- 1,
withia the ﬁcq>p¢<@f g\&meﬁenhmventl@n H@ﬁtﬁbe singleiimet housing Imay have

arf QU Bta 1A Sitel ¢ thi FBLAIRYR { B Min thE K dHihe $% o make

théﬁebﬁsamaogba@wemﬂieﬁm@mng pr ot ei n-1 B, macrophage
i nfl ammatory protein-2, nmacrophage inflammtory

protei n-3 al pha, macrophage i nflammtory protein-3B
nonocyte chenotactic protein-1, nonocyte chenotactic
protein-2, nonocyte chenotactic protein-3,

neur ot r ophi n- 3, neurotrophin-4, NG--B (human or rat
reconbi nant), oncostatin M (human or nouse

reconbi nant), pituitary extract, placenta growth
factor platelet derlved endothellal ceII gromﬁh

r . I e I T e
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A nore detail ed description of certain operative
conbi nati ons of the above described features of the
WO pwensi7on i s provided below. I n certain enbodPCEOSH)S/a11842
previously derived culture ofq human enbryonic stem
cells |s provi ded. The hES cells can be, for exanple,

Fer (RRIGItD 5 Fig iy, RISl SRR AR ety 0

cdhtaminy e mditiglefiter erRir¥nte| FaALiRget A06. eAH before, each
(optionally without destroying the remai nder of t he

m@m@@bemqmte‘llmmﬁaasdgm1|1§ preterablytgardainggheee single filter
b
RS0 ARS8 ey I DS, B IO A RR o o2 by o
cambinationaif ¢hey interidr ofathe. twilpelneent Housirey 92iamd a filter frame
goodl ments, the EBs can be cultured in suspension for
1% rthan?days(lessthan? 6, 5 4, 3, 2, or less

t hanSﬂﬂcg"’EMéréDér RGP SR ohﬂ%@. 7124fr3t313étﬁe sTﬁEnn?%‘fuﬁ%@%ants or

cultured In mediumoptio enent
cartrisigesnthe outdétt mengnn must be atmlrﬂﬁsplenusummlme&gnated by
cul ture, s can transferred tao
thE bRt 12BTePamoRes Sk o IaromiRe s Hret it 1224 42
sdddndEfict MaAt @ tHRH Fhieh126A! 8B st 13&@ﬁﬁwmléﬁ®b ahd a
an adherent culture, the EBs can be cultured in t e
sixthriglet 184- of nedia as when grown in suspension.

w18 SRR R s el Bigrrh Epetfgfa%‘?ﬁﬁ?ﬁﬁni%g%n the

saﬁrﬁe m&m’feﬁrﬁs el thpreelnldtrpl@mdimr wﬁh’ﬂﬁél bﬂiﬂét ﬁjbet 8929 pﬁ§§ihg fhrough

pl enent e B-27 initial | ess
thﬁmrgve%élm 102, é@8ut10$) hald, thﬁ@ex wférplgrawetﬁﬁem@ce in
d
B R AOLRIAD B8 g S LR Blrtoate
spaderw B6hdaddinghadireyie eiemehlswre:a‘rtmdgepmfoml ptate) tpgether with

14-28_ Ho vl nb t t he EB b
the L e %-evﬁéﬁaﬁﬁaﬁ?ﬁf?s%% kaastars are provided s
befdre. 10, 9, 8, 7, 6, 5 4, 3, 2, or Iess than 1 day) or

greater than 28 days. RPE cells begin to differentiate
f r onRefesriag to £ig. | |detall$eofetbaénltenfram generally ¢signaed by

tEThisiere §18° 5 BHGiosYy iR TR ATSHARRER (e idfie tor oo witn

threeysimgleafiltarreledrniPer cattlidgess | U wiell Withihaheicope &f the
clusters of RPE cells can be observed. To enrich tor

prepentipreatiomthat @sdewaas two, Sm@%f"&?ﬂ?'ﬁm%m%@ﬁl kyg wsed, or, more
I cells, RPE cells are dissociated from -
ttht wteiaer‘r)sgr@ggpr om non- RPE cel | s usi ng nechani cal
an d/ &acbifiter framerd 1 8 @dmprisesuorEeosmone opreRiabbethrse, acentral
t hen be tran rped, to fr sh medi um an fresh .
SRaCe! MambeauTIe: E3Gh seniiel Sackmembar vl afirst leg

1333% $&dnd 1eGNTac g étﬂﬁoufegsﬁ?‘ BE@\ Ré;] {_:238‘3134’0 9@255 of a

cultured in appropriate nmedi um
unigue threeparsconstructionn A flm’iaﬂdrlyoremémwmeenh leg (E38i144, 142) is

of'f'gilg‘{ag E&%&%&Sﬁﬁ%@%ffﬁﬁﬂt %ﬁ_@' IR)@E}QQQ O'Ean?nr orflon \D(t4q is

rabislly @xesriding tewarthelihaer aad of fied Si@\blegélé\hﬁéhtfrﬁﬁlsiﬁg 42 or the
reconbi nant | nsul in-like growh factor, ascorbic acid,

twin glemeyi hestsing 94, and is ﬂazaqqs# an epyal distansefomeadh other first
h
o 5 1 4 T AT P

thisheyuid slistancé ewoeild bé 368° thet mmbésob@é@ieeedn altircle xdivided by
be determ ned by nonitoring the increase in
pi gnentation | evel during maturation. As an
alternative to MDBK-MM nedium a functionally
equi valent or simlar nmedium may be used. Regardl ess
of the particular nmediumused to mature the RPE cells,
the nmedium may optionally be suppl enented with one or
nore grom h factors or agents. The culture of RPE
cell s, and thus the preparatl ons of RPE ceI I s pr epar ed
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RPE cells is assessed by expression of one or nore (1,

2, or 3) of pax-2, pax6, and tyrosinase. In certain
wepdomsent s, the ES-derived RPE cells expressPCHUSI00&011842
MRNA and/or protein level, oy or nore (1, 2, 3, 4, 5,

6, 7, 8, or 9) of the RPE-specific genes listed in

Tabl 1 E65, PEDF, LBE . .
g Rl 1805 ok 8P, Thoney 0 1K bP st paryon, 144
caiecied f@bleln(égra?wnﬁ; eQéh 6ihé?ff|r§ﬂ}ﬁ)rﬂ6H Maget i na genes

listed in Table 1 NCAM nestin, beta-tubulin).

Howellae otherreermo‘ﬂ lis QFQJM%WItbLﬂngYEI 8 whishpaeoepts a first

o
g e e BRAE f5 2 S 1,8 3808 B 1851 e s
Iegu@mw@eﬁohd td)r@fe 1152 RPforar)d én tiasbetedmrdfiraitd 50yand also
uantitative RT-P . In certain enbodi nents, the

e AXigdY ”P@EnE!'@ \eé‘gﬁ'kﬁf thesrailat the mRNA and/ or
p r ot ﬁfié‘ fll'g‘@é is & p%r{%ﬂyghé byro? Rg&”{‘é‘, SAg d/vrﬁgh Is bgvér’c%ted.

Tlﬁ&j pédion2th4 Bas azap pBtio? 9 563hicB has3P se@&hd Qmov351,58 to

36, 8 42, 43, 44,
aGka e, secons tonoU@i L7 faraed o thyrdi, Thus dhisd Pariipry 184
sﬁéEgeéﬁlt@Fmpf5(§ he one or nore genes is increased in

Is relative to the | evel of expression (if any)
i n hiiiscth pediare! $4 alsal has adirstieg poaiom 899 @indrenbegond leg

o3 TR il 8 il gyl 11, anc
thﬂ;Q;ecJ;ihd Ié@ pottion 160 tdrminafes vih?h akecohd fo@ppor%n 192. First foot

or nore than 25) of th genes isted in Table

p@loaatﬁhmﬂ é&fﬁﬁr&fﬁoéﬁoafon he2 &mlé edimgnsiogedde fit @gamst the
nfSEUERRT S WEING 2. 927 RO Seedh RGP AL aBfe 142 wi

berpnstamited in thehsame rmSnaert ﬂoscompleoeecénanral spdved mamber 136.
RPE cell s

thﬁ-;/; tg anti al | url fl ‘f]spg?f? ngeg{;iﬁgg g%gfmﬁmbgrqqr?tructed in
theSaine nﬁ%lrfrfe? r qu‘fe'pﬁ% {ESF ﬁuﬁfﬂelr?“s 8e NBlt4hSre or Ieﬁs central

di fferenti ated RPE I'n suc I nst ances,
spaogr heembersabds maw Ia@ueed dtepenpmpm auch factbrshas ﬁrzepleogth of

re rkers indic t|ve of pignmentation.
tn UG8, Soorlie PedesitEbetent T oy hiave
subsT e fiited ﬂré(mbhﬂ SSWﬂBk@FPﬂféSﬁté?rba@lfndBBE% prdpety oriented in
CRALBP, and bestrophin he RPE cells nmay var

th@é}?éﬁmgw(juoﬁzl)eé‘élswfirm Eugﬁt ¥ apd 16, ﬂe§p§@pcgmphshed by the
co%ﬂlbgﬁaﬂtw ‘6? ggé Ie§231 gphll'qué (r% n@ﬁg@h&)gﬁéﬁ ttlge |r{¥hhgr wall of the
hdi&umbem%cgﬂab'amth@gmbeestSﬁw i, twoesfrtheahtee tabs 56 riding on

o 5 GELAG o el B B
hdeRisi (42 2B) RiGs Gl @.tﬁﬁghé bQﬂfﬂg EE%&ﬁlull\?thfén that the

certal n enbodi ments rive s are
shaper and/er huedeb pf raits hitabs p6tand groeyeats5®A cam vahe depending

retina . upegn corneal, sub-retinal, or other
oqﬁlfng%qlgpﬁfgp] on or administration into an animal. The
pr enartat-n R flﬁéﬁc@ﬂﬁd’gé‘@(iw)rwm BeTHI N BladetiA tﬁ%/ﬁousmg
in certain enbodi nents,

(4Br aahbmhe;ﬁl@sufeerr@wb%r@»rfﬂm 45} and ppHerated r$9acers 86.her
enbodi ments, the preparations are substantially free
of viral, bacterial, and/ or fungal infection and
contam nation. In certain enbodi nents, the
preparations are cryopreserved for storage and future
use. Thus, the invention provides cryopreserved
preparations conprising substantially purified RPE
cells. Cryopreserved preparations are fornulated in
excipients suitable to maintain cell viability during
and follow ng cryopreservation. In certain
enbodi nents, the cryopreserved preparati on conprises
at Ieast 1x1 03 RPE ceIIs 5x1 03 RPE ceIIs 1x1 04

e~~~ -~ oA ~ A ~N e~ A A ~ - ~N e~ ~ A ~ -
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bl i ndness at relatively young ages, where other forns
denonstrate characteristic "bonespicule" retinal

webangss 7 th little vision destruction. Thi s BCBES28/011842
affects sonme 1.5 million peopj e worldw de. Two gene
defects that cause autosomal recessive retinitis

glxg{(&i}f\ gﬁﬁg b ?gr]sofqgu{g thﬁ@gg%eé?pvgﬁ, (Ef ﬁq_,%qo[ps of the filter

frérﬂé q|1BfWh|bﬂ riay B8 Used With 8RO bied@nt fiventiohi MVIItH &R fsregoing
bi nding protein). The second involves another protein

deserigtien.t corrtEcticrrs the filterframes ilustiated is/within thetoapabilities

ating both of these forns of
qu@%?:ggw%ﬁgr%ﬂl '8qbeb"{fadm ni stration of RPE cells.
-1 n dRefehtig Ao FiIgs! 19-20etHure e Nustrateenais I@Ifllwr dlement or
nmet hods and conpositions for treating disor

cagitigge; 3 Bav'mta]pmewteaé@wmfmra amaqeadhﬁgeto to keep the
DB el AB2EA 1 i e SRR T g i e
prepreghatec tvs 166mby dblengoulmm edltbaloy itaelfl savenal tistbsayear each

3B BE 0TS B T b Tea o B LA WEGUSBIERt B8 And bound to the
tips! W%e%l@a%‘ ‘Pé@tAlferﬁﬁféI)P Qﬁé*eti%s o?‘@ﬁe bfepregatECtowrmay

degener ati on is th conmon reason for | egal
bmp@ﬁtmgasmthwthﬂeemda caps (ﬁﬁxﬁﬂb e§h|sﬁaerw$1yo afchorthe tow at each

bmacul ar ret nal epi_thel i um and the
erith o sl 8% ri<ibtane Bhel Bkt sBRstlh b vt one (W)
r esUfR& 86898 madde UP of 8FaNnaS of AHteA4 iipreghatedulitly an
For the_mpjority of patients with subfoveal CNV and
adfiesiieaphine law N6ptpay ibertbermoset grrtbseneplastic inpreanated. The
I | e y,
st% Qs (%Wt‘?e E%CBJ ﬁ?’@%g?ﬁeé?%éugl’é a B{Jl{j%tslxe@?é’(ge ,\?ﬁ%‘fﬁﬁ, cotton,
plaﬁto zmdl gtﬁsggeTﬂ‘te a@heﬂeé lcambimmﬁaBeLuﬂa mafmidjh IsBich. as but not
. t he |easetere|ss routing of choroj
iptackBr £PPKies. PRLTEUS A olups S Us dreferhasdnah e hslicaly wound
tobveﬁﬁf’bé %oh%ﬁ%%r SRRk, BbRISD t&H: éﬁ@%dﬁgﬁ@b Bbz o Rrevent
d aucoma IS the nanme given to a group o | sSeases |
|tstnvmndtrigsdl|mmsewme n the eye increases abnormally.

! he RefRBe LOrir R4 22nhefs i Hiowh 3 $noleuiite” 2388l

hasgenof sutflows Pof araga/ ofl it 6Rtior, Wach&ingle itet BsSembf is
di stingui shed: chroni c obtuse-angl'e gl aucoma and acut e

gea\eg@lb/ ¢gnaied methenaumeralI3ds and thgys"n@ecfdt@g eleragnt or
ggtl% gr@%'g'\taﬁ%@éﬁaﬁé nhmuésfég A g?al% é‘%trfu\éHSn of the in-to-out

smibile diltepassdrablyd3GA huEr babmgatl|?ily $|mjlag tetheaosnystrudtion of the out-
UEOS unor 1 n the eyeba | S undader certaln .
tosi Stk Blsmasemaly D SASHR Jn Fist 8 Mbigh Paz dhe prefowesia to in
o, BB o0 Ak BRI PEGARYHBA, SnARETEY 43 Row
y the

meters of mercury and I s cohtrol
be@qmes thei auticlh &OReedn aqldémms the indetetidocam 66 tmmemassthe outlet

e 4,82 afa o SFEPend G5p 32 tacies NI ARAEE R BUR” Arso,

outle@plenien BOSS Hdheinlel Pl&iurh B0 hd' bRt tulsd eaqg 'ﬁ%w inlet tube
usual |y devel ops in nmiddle or advanced age, but

82er WitiGlosurBsRamMben d4ds oxslabeladsas outleholoauienmember 44A,
arfblft b8 AIRLEP RN 1otk At BacuPd PAHBL A A Since
thefloedgeeversedy lfdmti_edyauﬂmﬁﬁal suppdiredo ;ﬁi@vagemmaw 6f the

especi a _I reﬁ riction of the visual field. Acu
POSRAKS '@éér"é’ &&?'&%?F? ahthe Quisidesof ﬁaﬁrﬂn-ﬁ%-d%eﬁngle filter element
dilation of the pupils and severe disturbances of
vi sion. The cornea becones cloudy, and the intraocul ar
pressure is greatly increased. As the disease
progresses, the visual field becones increasingly
narrower, which can easily be detected using a
perineter an ophthaInDIoglc |nstrunent Chronic
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Neurosci 19: 2301 2312). Another aspect of the present
invention is therefore the use of pignent epithelial
w@2iwes5f703 t he therapy of nerve diseases, in pRCT/US200$011842
a di sease of the nervous sys1t43m preferably of the
CNS, especially of Parkinson's disease. An exanpl e of
sease s Par Ki isease

orrEioRs th BRPIRPE S A cuiel S B EER ARG

pettratib 3£ 89A rhay baysredider. degeneration of specialized
neuronal cells in the region of the basal anglla The

deat %%dea@mmm@h@n%wn@mgncl@éw therg is ¥ ¥ no difference

YRGBT Bonf AR o RS 8B, 30 Y SRR anc tne
suhdﬁen‘wtpy aSSembty 30A vstlﬂremétb)ouMﬂbW LThisplows-tReané housing to
anglia tq dopam ne and there

i%&ohzdlnthe basal g{
be yged intgrehapgeakly {ef inie Rt antkowh tadn HgWewtib gesiBIe change of
f"t%?%ié}hémé[{rﬁf However, L-dopa therapy loses its
activity after orre years. Aninmal nodels of retinitis
pi grfb‘m oste autflowrsingle fllteeateeﬂemtromsae'thdge 3I®5mayke made

e T S e% ROF e sBiab 061 58S CabiagRoss so s to

bé@@é&%htéf@h'éﬁ%eéblé Ryyyltinké itT® eeBired¥Schahge tikéfiSw direction,
(Abyssini an ca d"dogs (cone degeneration "cd"

ordogayhreogadedn \a@yrdﬁﬂr@@rﬁ;zae‘@ene e nustiplefitter etispent or

ca?ﬁi%g?éas%afn?mdf@ é@g%ﬁwloo gpg gggfgrgﬁlgghre& gi e single elements
orrda@tndgeeaﬂ; thie flywndirstion tRebughod muitisle Bilter efeméittoriSartridge

g} . Anot her enbodi ment of the present invention is
1 ‘Pﬁﬁﬁ@ﬁ'%%‘? ChaRg®@ri vati on of RPE |ines or precursors
to I}f&w e t
neo?g cu arlé\g%tl ongﬁ@ eﬁ&é@t@ﬁ Q%@% éﬁecégAE@gyBg

slipped gver fenpoiocusaukdiaf 5&m a pati ent such t hat

| h wh 109 h
hor HeFer ity POWiPJIG 1 25 doh BAnvReRL HaIGing 4L Silaghs single
elméﬁ?ﬂlteﬁé}%bﬁr%é% dta ARItHIE @iﬁ@? bfentéitl ordarRidge ®ar

transfer donor Cell to create cells that overexpress
whgtheoea siigle filken assembly 30; brasamwgnﬁlmr agsentidly i90nthe inlet

ciqgife KEmbRE KA of f Sisltelostie rteBRO BB bRl ot ifa e

hanale b6} maghieaecaldavit assembly T, ma mcmme@ Tt MHRNPAAL es
that preparations of RPE cells differentiated from

aSﬁemhy BPPISeE artPrina:lenged sidaklegnembeidi 28w frshhioge

P
m%r‘hﬁ@g??ggz g aﬁssé‘t?r{dshlpgé g:?érgﬁér H?E?h #s?r'?m'(ien | ﬁ{ggmber 172B
is obtamyemmmted)mjsprmg\-ﬂnamj s!&idbleamemberr 122A by firbehinge pin

173 R b eranT SH MemEs o b4 R GNAIEDY! M9URted $a ek hinge
m&hb@?ﬁ?ﬂB'b%}@éi:o%%nﬁ@é'ﬁn qf7g4varying |evel s of

maturity, as well as wi'th preparations of
di f f Whent it ig @@lslmuztm@namget afiltencartridge,the ¢piral retalnurgsrmg 52

ff
s B Rl e BB R R RR e it e
holugirgod? rwisich icadise: o ke ahd)%mémséfftﬁ‘ecsﬁhbwle KIhge PRémbYr 172A,
such as by injection intravitreal injection),

ung} thesclgayie membessd @@ar@rtherﬁqwng ¢3. Oncesthisieceursethe

cRhE TimbEP8 Rl od R PR B, 1 b fFcarvice

(35,Uun6ptande repaveddipr irspegtioh or eeplacgmemt.ger y.
Dependi ng on the nethod of adm nistration, RPE cells
can be added to buffered and el ectrol yte bal anced
aqueous sol utions, buffered and el ectrol yte bal anced
aqueous solutionswith a lubricating polynmer, mnera
oil or petrol atum based oi ntnent, other oils,
| i posones, cyl codextrins, sustained rel ease polyners
or gels. These preparati ons can be adm nistered
toplcally to the eye 1 to 6 tlnes per day for a period

N a o o a1 .
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may be fromabout 0.5 miIliliters to about 2.0

mlliliters, fromabout 2.0 mlliliters to about 5.0
worzdobosi7ters, fromabout 5.0 mlliliters to abptk/UDOH011842

mlliliters, or fromabout ¥ O mlliliters to about

50.0 mlliliters. If adm nistered by injection, the

[ f

| o et RtetEGod 85 Pldsh 24kt 288 hiditi BtioPg ahg prasgntinvention
is BRoWhdialing 8icarbd pHed@ oAk 0P tatintversidneis Showvr ithbugh@n in

mcroliters, fromabout 250 mcroliters to _about 1

tout versier is well withimEig saong ef thej presentinyeptien.s

1 116 R fild ML A br Bafttidge. i Bsiqhafaf 4By purposes
of:rdérityl hzfsfi‘aﬂ énlet ehd @apaaﬁml,twmaﬁ nnay Jbéhdér&trcal tmlrﬂétoertd dap 60
t aam ni ste n ocu njectio
SHOWN & Fig S b8 BTl §G AP S GBI MK bR Potial dp Gytlet
ﬁgﬁé&@ﬁ%ﬁbm |?f 5. ﬁhe@e%?‘é fiRBY to ve eﬁ&@%?'aecd?ggn medla

can be vered once per year, once every 6-12
S8@raritsan innee, peéon;ated support icore 88Cds ewevngledmdemmdws

ek t t | f .

o IRE g T ks Szt hif & o bt SRthey hptigation of
th8 préé&rfigesrition, wrRfginthetsigle fitkr alenmém sidarfidgéenbae,
RPE cel|ls can beadm ni stered one time, or one or nore

indicated yetheaumeral35Thics ety hase taperedimedier 58 he In this

i, 5 08EERQ 2o Y O LSPEH B Bt ML o,

orcddd e¢febated is a therapeutlc regi nen that changes
over_tine. For nore frequent treatment

may be
needg Hge pﬁﬂﬂeotﬁp@ggd media prevides mast hepgfit for in-to- ot flow.
Slﬁ&@a% 5“){ %rt"o'f e e%?nérﬂEihQﬁE'ogﬁn Wo G5k ;drgglh for in-to —
ves, 1ess frequent treatnent even no furtHher
out rﬂem timerelement b@wrétmmi frdm tkneopan renedntbdte obodes] end, and the

nBfEnd 5P AITHBLIEEa & i el oCBIPUIRE effcap 62T. By

caaé!mly 'céh&i@bhﬁg tRé ptraaeRFéEpr@@,bhme thmatea%w rb@-hﬁééﬂudr?of salty
herapy may beé necessary throughout the life of

stmmsa e have popvided Iadm\@i nmethpd @ngfapparetus for the Dai‘lincatlon of

s AR o el litTedb g Eabacil Hfibh Bdnfliafep wit

prE@éntQi@/mé\ﬂceR%dislélmplm'}arhﬁleed gobilg terethufddtore.or as
a conmponent of a pharmaceutical formulation. The

subj ect conpounds nmay be fornul ated for adm nistration
in any convenient way for use in human nedicine. In
certain enbodi nents, pharnaceutical conpositions
suitable for parenteral adm nistration may conprise
the RPE cells, in conmbination wth one or nore

phar maceutically acceptable sterile isotonic aqueous
or nonaqueous sol utions, dispersions, suspensions or
enmul sions, or sterile powders which may be
reconstituted into sterile injectable solutions or

di spersions just prior to use, which nmay contain
anti oxi dants, buffers, bacteriostats, solutes which
render the fornulation isotonic with the blood of the
i nt ended recipient or suspending or thickening agents.
Exanpl es of suitabl e agqueous and nonaqueous carriers
whi ch nmay be enpl oyed in the pharnmaceutica
conpositions of the invention include water, ethanol,
pol yol s (such as glycerol, propylene glycol,

pol yet hyl ene gl ycol, and the like), and suitable

m xtures thereof, vegetable oils, such as olive oil
and i njectable organic esters, such as ethyl ol eate.
Proper fluidity can be maintained, for exanple, by the
use of coating materials, such as lecithin, by the

mai nt enance of the required particle size in the case
of dispersions, and by the use of surfactants. The
conp03|t|ons of the |nvent|on ‘may also contaln

. o 4 4 e
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of a cell-based therapy. Accordingly, certain

enbodi nents of this invention pertain to a nethod of
wa@eiwpnsisreri ng human RPE cel |l s that have been PEr/USm®d8/011842

fromreduced-conpl exity enbrygnic stemcells to a

patient in need thereof. In certain enbodinents, this

{ ises the steps of: (a) identifying a
Wﬁfgwqeeds treatment involving adm nistering
human RPE cells to himor her; (b) identifying MHC

protei ns expressed on the surface of the patient's
cel I'k; (c‘ﬁ\flgﬁb%%ﬁ”ﬁBWaCQmBF%P?: of human RPE cells of

reduced ' ﬁ% WE{HIE f :

pr oduci ngé_lﬁBE c’e%a{aéh%%é € p#%’s?tglr%?all nve%ﬁroﬁap(sg) fiber
sel eeinfocedhsdasiREhoesihg; fromthe |ibrary that match
this patient''s MHC proteins on his or her ce|ls; .

b nr ot & FiRS Ry e HEeE BoRg 93 PRHds thdfibetfeitfiiced
pat i 8étic RBisinget hod may be performed in a regional
center, such aS, for exanple, a hospital, a clinic, a
physi ci ana seodmd closusethernber clpsiagtthe cdher énd of the fiker

Further, the RPE cell.s sglected as a match for the .
ot i18rorde RpS(e. fitign et Efring alichas gt to receive
expanfiesk Flehint of cRaridget treatnment. O her commerci al
applications and nethods Certain aspects of the

present &V EWet R Vised: proxinnateeithes tiae ficsticksuse npgmber or the
cel | r rcialy: L 0 Rar b
cboopld d65 heiAgHHer e f At Lo fRunitaitEhlh i Bnglosed
st oreprhcef necessary, and supplied to hospitals,

clinicians or other_ healthcare Eaci hi t I@iﬁ‘ Once

apati ent 3 auligkRroyjded Rieximatedheitheselthefist ¢liggure member
exangtife (f%b@ﬁ&%‘iéguré n‘?@ﬁl%?éng)ﬁhﬁﬂpwmnﬂﬂﬁcaﬁﬂnf\&@q the

macul ar degeneration, or retinitis pignentosa, R

cel lenaiesedsparal dhentbymtopiding afldid flow patmthrpughthe fiber

Accordi.nal v, ,the present invention relates to nethods
of HFBHB'%‘%‘QDI?{?’EC 5%\‘?'Qgt%n%ttai n cells on a comerci al

scal e, cehtlleastesad Altéros1e e Pl iFgE pBRfusCRctfa S@alingRa
fromsaid nethods, as well as nethods of providin

(i . dnterpesriliry the, engleseshapage ix amanyersughdbat thedlowrtrrough
2 ! PAGL ¢ o8P .
o pdlp el slce At foly iR e erLe i, oac of "

production, storage, and distribution of RPE cells
produced py.the t hods di scl osed herein. Foll ow ng

RPE r odue Single fipEassemely rampisingr vest ed, purifi ed
and opti S j j f

e CB1 | Rl 45R9 i Gehehh EBL g ROl
spedeinfergedyplasticbowsingased on HLA or ot her

i mrunol oqi rofile. Thus in particul gr .enbadi nent

the pr esg?ﬁrﬁ?ﬁ&eﬁ’f{? JEP 8(/?'8@@‘%%@?1883 063"%%%@ Sﬁ"hféi'ced
RPE migdticshdwsihgspi tal s, heal thcare centers, and

clinicians, whereby RPE cells produced by the nethods
di scl osed® Ae¢ndhclgsure manaber eesiogdbie othereenchaf the fiber

hospj . L nigi .
anerrcel B MEROGSIAG hRrebPlorinidafistitostH snage g, receive
I n & filkerrelement enbadiidget s, a hospital, healthcare

center, or clinician orders RPE cells based on patient

speci fi c nivet peprided proximate ither de fiest clsyre gnembener the
pat 1s@ebind cRftfe mEMblP BRAH AuRHESAR AR dtorsWitk the dnbBsed
the hospital or clinician placing e order. In

cer tspiagegabddi nents, the nethod of differentiating RPE
cells from human enbryonic stemcells is conducted in
accordance with Good Manufacturing Practices (GW). In
certain enbodi ments, the initial derivation or

producti on of human enbryonic stemcells is al so
conducted in accordance wth Good Manufacturing
Practices (GW). The cells may be tested at one or

nore points throughout the differentiation protocol to
ensure, for exanple, that there is no viral,

e Y L T L -y
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vitro maturation, or after some period of tinme in
culture. The RPE cells in the preparations nay

weowpises a m xture of differentiated RPE cel | BCHOS2008/011842

mature RPE cells. O her Plurippotent Cells The
foregoi ng di scussion focuses on the use of human

ki g ur L aEeRol R of i Tht ey B iR oiBbure member
et irdhe GecoAd Rt SIrE m@hber dhd freflgidt dorhedinidationiwiti the
enbryonic stemcells. However, the methods and uses

det ﬁﬂcﬁﬁ%%% Aherebii HFQY'W‘% flyigeipw pagfe HypHeb tgfiber
cel lrérr(f y?gta%)h&f@ﬁgpar ations) using other types of

human p cells as starting material .
Accor di ngly, t he i nvention contenpl ates that any of

t he foreggi Iovmn asp e dipents of. .
t e 3 oot ingle fily 55y SBREST i Bl TrRErcomREsing:
uses of %Eﬁeéﬁ%r% f-i'l'térfeﬁéﬁi%'t ﬁh@’ﬂgfd Bard?lsh%dtaw&ﬂm@fly
human pl urlcj)ot ent stemcells. O “particul ar note,

gi vdnterpesed intheethghosed praaczmtn & manner egrhdbat thetflove through
t he haraterdlstlcs of on Ettemcellsé such

ot 188 B fisEd SOt o e (6 HOrS s necis s

identical or substantially identical to RPE ceI I s

differentiated fromenbryonic stemcells.
her éd-n, tHee sbglg filkerassesmtydefipedin slainy 3,|\m¢reue§1e filter

el&r‘ﬁght’ %g% Q\nﬁeeﬂ’ttfrg%l%ﬁqen?%‘P%&ﬁrrgﬁé] ved stem cells, and

uce stem ce regardl ess of the
nmet hod by whi ch the pluripotent stemcells are

derived. Plurj stemcells are defined . .
funct onal i sidle flizs Sxsemsiy definde & e S yhasein e single

filteP SRR dreéét{rm&sc D?ﬂség ansrol ant ed in

I munodefi ci ent are capabl e of
d| fferentd)ati n@fltsi Ott'erhllet ep@m bawagla plraliy gétabd spased
gaéjr%]gﬁn di ffher entiate to ectodernmal, nesodernmal,
and SHAIPNELY| types); and (c) express one or

nore nmarkgrs o4 sefbnd BRbatet AR having adplurdlitPbEfibs spaced
Cct 4, alml?al i ne phosphat ase, dl;f 3 su?fag?:e an):Jl gen, P

SSEAbpU itsfreriehghy aed @ cnrrartargoutmpertue@ antRA-1- 8 1,
SOX2, R
SO o o RSB A AR SIREaD s on

t he aare endEoéthe porous! medieobadﬂhebeam@l drsoutiet lemdieap potted
gonl C tem éel s derived fromthe | CM of

bI a §f§§ AL AR PREOUSVEdld. | as enbryonic stem

cells derived fromone or nore bl astoneres of a

cl eavage stage or norula stage enbryo (optionally
wi t out dHe s'mgim@ltermssemmy deénediin clagmedriwherein Becfilter

119) d f nb
elGRRhY RGh R AR sl eM o REE or by asoxual

nmeans, including somatic cell nuclear transfer ( SCNT) ,
part henogenesj s, cel |l ul ar reprogramm ng

andrlogeneb 1 singlg fllt@ra%@mhlv gefined in pk&ﬂ!\eﬁttwmfém thel myiltiple

.ﬂ%éﬁ{? t stemcells (iPS cells)
frltbg%Lelﬁg f re &% ogra érrg]g a somatic cell by

expr essi rag or a fillecfraget he expression of a conbination

of factor (her - ef rre r nm n )
factors).P |PS %giqrgfltg %&;’ﬁ%?%'@@lfvp gaftgggee mounted in
post ' i I :

e e e o e Pl By fﬂ‘t’é‘é'gﬁpépe‘"“e N5 gartridges
r eproognpnisisgmati c cells to pluripotent stemcells

i nclude, for exanple, a conbination of Oct4 (sonetines
referred to as Oct 3/4), Sox2, c- Myc, and KIf4. In

ot her enbodi nents, factors that can be used to

reprogram somatic cells to pluripotent stemcells

i nclude, for exanple, a conbination of Oct 4, Sox2,

Nanog, and Lin28. In other enbodi nents, somatic cells

are reprogramred by expressing at |east 2

reprogranm ng factors at Ieast three reprogranm ng

o s . r . s
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Over time, cells wth ES characteristics appear in the
culture dish. The cells can be picked and subcul tured

whawedsony for exanple, ES norphol ogy, or baseRPCDIS2008/011842

expression of a sel ectable ofg detectable marker. The
cells are cultured to produce a culture of cells that

| ook |ike ES cells._ These .cells . are,putat] LR
cells. To confirmt® 'r{}I%r'P%E)FQHE@p 85"&"%&5 %E’éélc':tiqué?bs
t he cel | sspzRdibdt Heqskriphepyte or nore assays of

pl uri potency. For exanples, the cells can be tested
for expressioni-of E%S€ePNd giontiekendsap baying aplyrajdy of tabs

eval uat e il it . _
transpl a%éa?epﬁ%’%&!%@%éé%d@%ﬁ? ﬁg %@f‘ﬁﬂgﬂgﬁt' gperture; and
eval uat ed for iibi | i &yporousnfddia havingtthetfivstoorddiet endeap fixed

types of all three qgrmla ers. Once ﬁ]luri ot ent iHFS
&, lgt

cel I's ar LRHBDGENEPI1BLMALPUS media.antd oAnd, oF 9

bank or ,gféé [ i h cells
can be ui%a tﬁ%ﬁ%&%?gﬁ%ﬁ@%ﬂgwg’%&@ o%i ment s,
the making of iPS cells is an initial step in the

pr o:ﬁjcti on of R?E cells. * n_ot her. enbodi nment s,

pr eVi'ousl SHE_J?V' ﬁr?%regyl%mﬂ‘?rés'ﬁg'ed. In certain

enbodi nend)s, i&FRofi6W! axiallg exedind, GneraBendiutdreshaped, fiber
using material froma particular patient or matched
dondeinfprcedtMastipheusing davinga isHgstandislie untien ésidediameter,
cel | 8 rtai L.oents, the iPS cells are

uni vﬁ%bpugﬁﬁo@‘t@gfp@%ﬂm are not substantially

i munogeni c. Tihe prasetinihg\geodvedprovided rosaid dibew réinforced
fully described with reference to the foll|ow ng

exanpl es, PlaplicRowsieginrpximate gagh e Eheéﬁ?ﬁ shoul d not

be considered ;as |i gt ' i | .
above. EXAI\/PLéE The%%@gﬁ?ﬁgvﬁjérgg%%ﬁﬁ% %ﬁ%pgﬁqshe fiber
descri bedeginforosd plastic housingeadi | y under st ood by

reference to the. follow ng ex l.es jch are .

el uded Mer el 1IN AR BIEERE iTsariad iy g prs of the fiber
cer trairforReaqsa StiRGUNAE PROARTHLS ti ifI&e thE & Blosure member
invention, and are not intended to limt the

i nveReluding: The pl uri potency of enmbryonic stemcells is

mai nt ai ned | n-part ghoggeqog@#,cat e reciprocal bal ance

of the two transcri rs Oct4 (Poubfl) and

Nanog. During iES cealhatidid sictmtedito ome sidecofahpRRI ottion;
of these genpes is downregul ated, and recent evidence

has sugge&ﬁ%d hyper net hyl ati on of the genes encodi ng
these proteins;to b i .
expr essi on of Slg’l t he? p%?@g%ttﬁﬁ %P%?Rlé{;é&%tgtﬁ%@ﬁp&%Io%hserisﬁde of
transcri gheduoaly pationat i on of genes associated with

1 ul i ff tjati . Th ti,nal i t
coi ther | G ( et OubiSteESure menitiarnetutdt BRa Shes e of the
i s Ifpertreffereba pRasticlkbidieg, Al outlet BlosOre ﬁr&nma}gﬁg an

providing a barrier between the vascular system an
t he quilet aperturatajeaceiver an outlat twbexfran adlietplesumhand

RPE [ ' ti [

o st nouihed 9 BfRCREhYmEvS i ok M58 Bliiet dosyrepember
t er avirg dipléruraniletbhdan altld1autgd) theewtiet tubdTsyalfidiy €

a conmmon progenl tor. This nodel indicates that

el erfBoyrted {n dhe optlebapertyre: ofthe putigbalosues merber thereby

thr ; 2 i '
Lt 9B oG8 s B A 065 i ana e
t er mutlet pkinuas alettolprayilet @ fluiddiove pattetheapgle tise fibeof

the Paired-box .6 (PAX6) .transcrinptjon factor. PAX6

et SCRUMGPHIASENOURNG fiormiio e thefear ia g ouliet be.
differentiate mature RPE via the coordination of Mt-F
and xx2 to transcri be RPE-specific genes such as
Tyrosi nase (Tyr), and downstreamtargets such as

RPE- 65, Bestrophin, CRALBP, and PEDF. In order to
characteri ze devel opnental stages during the hunman
enbryonic stemcell (hESc) differentiation process

o T\ S o



10

15

20

25

30

further pronote maturation of the RPE cells. Exanple
3: RPE- Specific nRNA Expressi on Measured by

wax@pnst’at i ve, Real -Time, Reverse Transcri pti oPCTCR008/011842
(qPCR) In order to characterqygze devel opnental stages
during the human enbryonic stemcell (hES)

di ff t4ati . i nt ti I I. ted .. .
epi thel 1 ulhiq BBSJe BIgrcasemRY definad o ol . dngibding filer
eléfent bf ¥arthidgekBViRg porduVinkdistihtdipbssd tthd &ndlaséd space

representative stage of devel opnent. gPCR was

in ggnanagesueibthat e Hewtheeigh thesgnalesechapaeg musydow through
[ 3 - type-specific
thEERROS e ML e MPHBRED: Banddes ot
differentiation process. qPCR was used to determ ne
genes that, are uni quegﬁ ex Ir essed in human enbryonic
r

st erh&el | Ehe singlefiltey; y defined i elaigy Byweherein the filter
: [ A hated from
cIfIRLRL BPeRtidad e S FitbCelehdtit of SaARKG8 2F Moo )
type are listed below in Table 1. Table 1. Cenes
specjfic 0 hES uroretinal eye, ,and, hRPE cell s .
B tspect e S, AR Aesamily d5Bad 3 claim.o-riierainihe fiter
elémBABofBArtAdg AR nuitisidfliter Bfefnent\sr&sH VI PAX- 2
Rex-1 Nestin RPE-65 TDG--1 Beta- Tubulin DF SOx- 2
CRALBP DPPA-2 Bestrophin MtF Qx-2 Tyr It was

det N =S- e A nel -

(potrn) g B e B 4Eselnff ARG i BEIOFS) iidsith, each
sifgle dittes pRMhéntoricartritigeatornptissier m / neural retina

include CHXI O, NCAM Nestin, and Beta-Tubulin. By

cont r ast ,2)RPE @&rstordnlet erdean hawngra Biwalihyeh tabs spaced

enbr. it G l.l's were found to uni quely express

PMW%&%%IBIQ%@% PEDF, CRALBP, Bestrophin, MtF,

Q x-2, arty) TyrabgcoRCBr vatsuerdaant haviag @avpldeality bf tabs spaced

the gPCR.data,  hES-specifi e are gross|y

dow B ' RediPREARTd Gograars el RRUEE I der i ved

from hES, c)whergasralifediPREVinG thé FstdPiinRPEndcap fixed on

neur oect oderm are vastly upregul ated (approxi mately

100-ans end phthrrporssis| media; anddhe senohd@ 0N outted ¢indicap fixed on

gP ' fu .e RPE denonstrated a high
I e\%ggﬁh%éé@q gﬁth& I)I"II’é'gaFEI%’%glgpeci fic markers RPE65,
Tyrosi nase, PEDF, Bestrophin, MtF, and Pax6. This
finding further elaborates on the ontogeny depicted
aboviS-andl hgypiegte fitenassambiydefined inelaim Ibgﬁweﬁge@m
- g I L E.and downstream

m@?? %vﬁaIIéIIc;LéII&gF hggﬁéésﬁgs ogI)gIIII(re%gg\ﬁ th termnally

di f f er enta)at eda Rit&r framenpl e 4 : RPE-Specific Protein

Expr essi Identified hy Western Blot Analysis In ,
or et to Wal 1 dplirafly afsinols ST eCrinssdf cagdgsS mounted in
| denké fitePfrakf, RachHfqHE! " W ii '
subset o? _hrES- spegi III gng%u I%Iébg-cgpem ?iflf:teﬁgﬁ(ngfit%%rcgrmdges
choLOMRI$SIRGNdi dates to assay by western blot, thereby
denonstrating .trans ,on.of the nessage detect.ed

PCR. Wéstern anal ysI’Z‘I’%r°édﬁq'8&§“§?ﬁ%§§8'ﬁataep %\IgIﬂPé?%IIS

t he robusipxeed afouriits eripheay's with sem -quantitative

(via densitonetry) and qualitative data. Results are
pi ctured in Filjure @sepend gr eytieterdrapshayiag & plurality of tabs

| oadi ng I ' ; I [
ot expr SRR @RI Rs RrcheR Bhy B uAE et SRerErd dha
and Rex-1 , whereas they expressed RPE65, CRALBP

PEDF, Bestrophin, PAX6, and O x2. These proteins are
therefore prom nent markers of RPE cells
differentiated fromhES cells. By contrast, APRE-1 9
cell's showed an inconclusive pattern of proteomc

mar ker expression. Exanple 5: Mcroarray Cene
Expression Profiling of RPE Cells Manual ly-purified,
hES cell -differentiated hRPE in vitro undergo

si gni ficant norphol ogi cal events in culture during the

o o - - o,
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flowi ng elements in an inside-to-outside
configuration. However, these have limted flow

w@apas17riy, because only a single el enent is BPSEUS20081¢11842

el ements have to have an extgynal cage, which is
provided for by a perforated polyneric cylinder, and

this is sealed.to the tube sh ,
bome ki nd. i Tin oA porE M having B8Oy, Hld $rlbap fixed
entire Ve@ﬁ@he\@dd oﬂ”tﬁlé%dr@u@@nécﬁ@' asethe SSHVRRYr GatiétHE
INVENTION I n order to solve the above-menti oned

pr obl ens endaapcsfixad en the pthergndeidbemorous gigdian, in
one of its enbodinments, provides for a FRP housi ng,
where el enments for particul ate renoval or adsorptive

r enoi4l Cﬂmbﬁfllﬁemisseaﬁmybbhmnslmg anot her of its
enbodi nent

grow des for a FRP howg) Pq% wher e tfg

el ements & H”‘B‘él ¥atypriending gensrallyeiwpslashaped, Tiber
housighi rc&%lé%@ﬁéuﬁhg close to the two ends, with

t he out in e center. Because el enents can be

i nst al | eda firsttihlet closues menibencltsing ceedand ohthe fiyertrenforced
can Fs]ave 6vv| ce the flow capability of the conventional

uni RIPPREEPYHABT FRP housing. The bidirectional flow

i's a noveh k¥chmd iMét ¢I6§\M@trhkémb'5‘?%ld§ﬁ? tHe StHer e"r‘ﬂucﬁ'tﬁg?nber
for adsorptive purification is a novelty in th

i ndusinforcedoplastie housingt s or outlets) can be on t he

"o pr ef er gl AEbu el B Lo s bt clfure

I n tientbase topravide dgpdivoberclbsedvspacyd) eta@htdfehmhaif
the tubesheet assenbly can_be retai ned w thout

t hr &I@JPQ%SQ%‘@SO’I’GC&'V&‘J&% W&" elemsenirircaitiifiae. the Qﬂﬂﬁwenum
I

SE! 144 BgfOEal A 15lcsbherd 4hFSHER oy 09 psRf ciose

for spacesde to-inside flowing elenments. In this

Che hous hiretinlet o visd praimale B frst NdlaoBy S agiper and
of tiReIFREBMPRMicAtih With dndl <5\‘9¢hzéItaiaﬁr'ﬂ(lf< éﬁdwsedTE At g

to outside flow design has not been known to ose
skill ed |ansen@ncémleftpfory@adsry@xmatBRhem@gndgslet closure

o e 39 1 P 5 6 b5 B i

neecsgazelatteraby privedingla pair ef flbidt paths f@ing the inlet, through the
differ ent| al pressure. This core can be inherent to

t he 9N9lesad spagasmand gpt ther it plenyimhe vessel itsel f.
Qutside to inside flowng filter elenents generally

need to have a guide mechanism particularly in a

hor i #ont al he bwihi fiter aissembly defired In ¢laine 14nfurtidratoneprising:
on a sealing.s ace, This is us aIIy acconplished b

a gui de p%?g"é# fitgrelements °§|°ﬁ‘5té' )t %ﬁuaawasta e%r,q)u)é
accyfelal eneV¥isail Fé‘i‘%f Al BRntdiis 6?t:ﬁlaﬂfld%é§'irﬁefp°os%tln each
desired. Consequent | have propose ext ernal

gui o the prirrafandaesed spacesshammanser Buch fhatdhe flemetineough

tpare o e shelBERE s Al 4658 9 B JBe ol BEd in one

nul tof-salic paintof fites elasents e artriages.may ride on
external guide assenblies and the ID of the vessel

wal | . The centering nechani sm my be a

t ongue- and- gr oove arrangenent, with either the tongue
or groove a part of the elenent. It is preferred to
havet he groove part of the elenent, to prevent
accunul ati on of contam nant within the groove during
change-out. The inside to outside flow ng el enent
conprises a center core that is either inherent to the
el ement or extrinsic to it within the housing. The

el ements to be used within these housings may i ncl ude
conventional fibrous porous nmedia in a pleated or

bl own confi gurati on, adsorbent canisters, cartridges,
or blocks conprlsed of such naterlals as carbon The

o T o Y 4 I Y



shown in Fig. 1. Fig. 4 is an expl oded perspective

view of the construction showmn in Fig. 1. Fig. 5is a
wGemviosrtal view, taken in the direction of theP@r/Us2A88/011842

along the section line 5-5 g4 Fig. 2. Fig. 5Ais

simlar in large part to Fig. 5, but show ng the use

of ap eqent_in t h ' ' 1O
of 14 3P TR AR R o Bl oS BB, Wi aget e
oftthétpasrsviitter @ldrhentsSd¥ dartrRigesns aasinglefitenelerheot 6r cartridge
an el evational sectional view of a construction
CaHEnpRIP8ng a nodification of the present invention.
Fig. 7 isjan expi LME: Vi t j
ceation. Bt ra T InREEAOEES hAGink £ BurBRy e spgced
5 i s asbamltdtegieripha@ry,vi ew of a constructi on enbodyi ng a
further npdification of the present inventjon,Fi 9
s a sectbbnal 8@esand eseuer ideap havisgd Bivralty phiabs spaced
arr ; t4 Sifeihid 5 LQ . Fig. 10
s ot HsyRiprety 308 4 PldianSutet apenrbian g icen
away, of @) stialporous mediarbdvingdheifiost @finlehengcap éined on
invention., Fig. 11 is a sectiqgnal view tak in, the.
ai r <215 819 8 1% pomysomeds A dhemecont: pradiich rrideapfixed on
10 of Hhe-otAer &hd of e psrolisatieaigratic view illustrating
how a multiple filter elenent is supported inside a
filter housing. Fig. 13 is an el evational sectional

vi ew pf redct b B L unt
nodi -}ia'c a?-lr @%%#‘ ﬁdﬁeg a%rggse glgt']@%dnﬁ %Itﬁahjn lgisg W@Eghate{%ast one
ofahip Ipaitest filter efEméntscongartiidgesris manlitiptafiltevelgmentt or Bartridge
construction shown in Fig. 13. Fig. 15 is a
CQIerIBEt i ve view of a filter frane used in the present
I nventi ongy Fi 0 fikB: end in view of a nodification
15 of the co%)stru?:tﬁiitgﬁfré own in Fig 15. Fig. 17 is an end
vi ew of ab)¥ urt aglunalityi ¢fi sipgledilteo larhentsorstartridigesrmounted in

sho in Fig. 15, Fi 18 is.an end in. view of yet .
an oﬂﬁ@ rf'rl]tﬁﬁ g%f’i‘% aﬁq%&&hetqﬁlérag@ngfﬁl '[‘J@?ir}lﬁtl‘?r Y%mﬁ"ﬁysrp" reajtridges
15. ddrfpridifigi s @ perspective view of a filter show ng
how a prepregnated tow or fiber wap nay be helicall
wound around the pl adtrst erinlehenticap daving amlufahﬁymfttaés
pl eat spaging.. L 20 | ¢ ectional view, taken in
20 t he di regﬁ%%do@cﬂgeléa?ér@m%&al ong the section |ine
20-20 of Fig. i9. Fagecdnd ordutiet eh@yap haviag & pRiralftypaf tabs
view, simlar in part to Fig. 5, but showng in to out

f1 ow and IHRCEGSROYI it RETIRNERY PBH SFiErHiat ovlietapariuragand
having an integnal g o?oﬂé’?ne?ﬁé’ﬂgflﬁ tﬁbqf'{rstzgr ihfet&ndcap fixed
partial perspective view of the conStruction shown In

Fig. 2 1.6 gneZzhd of tharpdraus peedipeand the seend)for autlet

construction empodying th rese i nventi on show n
25 how a gl oénﬁ?qﬁ’fﬁ%{m ﬂt&?oﬁﬁr%\?n&tetaletﬂ\g”%ulﬁmﬁcﬁasy t%at

the cl osure nmenber nmay be easily swung out of the way

when it is desired to change a filtration el ement or
car t¥8.dgeThertwin filteriassampiy detined ineclainei6s wheireig each single

filté?ie‘éméﬂgt{él{;%rﬁ%ééérﬁﬁhégg pf the invention. Fig. 25

'S a Sé aken in the direction of the
arrows, & firgy orhelesendtaphhving 2piurdlitpbf Kt sp4ced about its
DESCRI PTI ON OF THE PREFERRED EMBODI MENTS For pur poses

30 of tARE ription to follow the follow ng terns shall

have t he ' i b A o .
'3 Fre 4 Sredit BEolRer Ay bzl bt RS EHctd about
el ertsnperiphery andra digedar outletriplerhoesang). A "single
filter assenbly” is a FRP filter housing conprising a
single filtration elenent or cartridge in a housing.
Each "filtration elenent or cartridge"” nmay contain a
single filter and be referred to as a "single filter

el ement or cartridge", or it may contain at |east two,
preferably three, filters and be referred to as a
"multiple filter elenment or cartridge”. A "filter" may
conprise a pleated filter, nelt-blown, spun-bonded, or

o o R o, o s



66, and an outer upstanding, retaining wall 68 accept

an end of the pleated porous nedia 58. At the other
wepwoos17the porous nedia is the outlet end capP@RUSI008/011842

the out to in flow version gjpthe invention being

illustrated, the fluid nust enter the interior of the

cylindrical | eat e or Q edi a.through the pleats

Cher cor 8 Pays fiechs BRYDG thrdFelel ihh8hdtan Rgel chifre end
ot hegf thBGord@s hitsdia, 4rid the Sécond, loe oRtbt ehd&ipifixédPon the other
again has tabs 56 to center the endcap in the interior

of tenrd of the Roreusfeedianousi ng 42. Preferably, but not
necessarily, the dianeter of the inlet end cap 60, and
the outlet end cap 62, are substantially equal. Since
t he 1At | eThe ndlinclilferassenidy definéd ivclalm gt Wwhengin, each
ile_inner retaining wall 66 and outer retainin

while_ J | |

myliiplg fiter,lement o gartidae spmpsiseg atiepsidyve single fifer elements
70 is provided to permt flow through the

ooutrg¥k§hd cap 62, Aperture 70 is in fluid

communi cation with the outlet 72. One or nore annul ar

grooyes 74 .are.provi ded therein.to accept one or nore

& riaEe 7 ket BRERing, “35°b1 The outl et

endcap 623§ 0 sSg3olIBEs, hx%‘ﬂ?%ﬁdﬂﬁg, ey fltRharlshdfed, fiber

outlet plenum 80. The outlet tube isin ] )

f | ui efprmed plastiohousing having atsubstantigily voifoen dirreaten said

80, . | L.0al s the outlet aperture 84 in

t he §§ﬁ$§§ﬁ€#g%ﬁ%@ﬁﬁgﬁﬁ§T 45. Wth the outlet closure
menber 45 hel di.i n pharasbyneé toasimigsutiniapaiturée peoXichate the
and the perforated spacer 86 provided on the inlet

cl osure nEvARGINGRf theifiben reigforced plastie hausindice by a
retaining spiral ri RN - NS

the single fil I?’er e?gﬁgaﬁ?ln§§?¥g\¢ésEﬁ@&%?ﬁ%ﬁd%ﬂﬁr?&hfemed
ent er i nl plasd@hopsioggrdxmhateedcheenchthereof;, wal | 42A of
singl e el enent . _housing 4 be forced to flgow thr h_
The i eat o Easlior - oot broaq bvamats,eact endisf Hagber
through tnfeR&d plastid Rousinghe outlet end cap 62,

through the outlet plenum 80 and out the outlet tube

82, thereby readwimglemantpdenuroun duisscamoni¢atiosawitly the at

des: PaB €% HOHADE sk AP, 0 Rilfiet denifiiRfgs pamersing
88, having a pl.ural atholielv gy portien Hiing 8 priicafeaNially aligned

i npl osi on of the porous nedia 58. Wth reference to
Fig. 5A ¢vileli@reryres ceaxiabywihithe ghleast opediausing aperdure;

a tapered fil t@" el S'Tﬁé‘t:iméﬁ c8§§<i%ﬂ~ﬂﬂ%é%x¥é“@ftﬂ%”fﬁegg

shown in Fig. Wil e S requires no nodifica
of the simitforcadeplastic housinggantlin fldié coomunication withfthe
t he si ngl

e filter, element_or cartridge is nodified.
For pur pp'%@ %ﬁ)og)ﬁggann 95@’@%‘3&5&' §'Mt he tapered
single filter gl enegtseRbn@aniEf E&SRaMith tHOVKRS the fiber

identified by the nuneral 35T. The inlet endcap 60
t he t aper@inforgadeplastie hensingranshintfiuid gomraynipatiomwith the

sane as u [ t] shown | ig. 5 and
i's identi@@gﬁvggayﬁgﬁﬁﬁﬁgﬁﬁﬂgﬁ%tgﬁﬂumb§g€er, t he
outlet endcap 2T i anmRMiet tubé pasIiay thraughitieé at ledist 8he
retainer wall 68T, and a thinner inner retainer wal

66T. Thi sheusiogaregrre aad the pairiaf axiallyralignegqutiet apertures.
di aneter of the tapered inner core 88T and tapered
medi a 58T wi thout changing the sizes of the plenum
inlet 78 or the outlet plenum 80. Referring to Fig.

5B, in sone applications it nay be desireable to use a
tapered single filter or elenent in a tapered housing.
For ease of understanding, the differences in
construction between Fig. 5A and 5B will be

hi ghli ghted. The suffix TT (tapered housing, tapered
elenent) will be applied to the portions of the
construction which are different.Inlet end cap 60
remai ns the sane as before, however, the dianeter of
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present invention. Referring nowto Figs. 8-1 1, there
is shown a single filter assenbly 30, with a nultiple
w0 doves17ed ement or cartridge 116. As with the PCT/US2008/011842
previ ously descri bed singlea%? ement assenbly descri bed
in Figs. 1-5, there is provided the single el enent

housi g cl os at the.inlet epd .an~iplet closure
rentelaathe bR heh @sseinoly gl dinbap; Brfler Gofafising:
nmenber 45) Si ngh thiel QBBINe mehfierdSsdriedPinodadtednd af thesfiber
single elenent outlet 50. Three single filter elenents

or deinfeicegeiastc hpusipgosacieinletaiosure mambertnciadingn

with the filter fra .also see Fig. 15) formthe
mul tiple filter eleﬁgﬁ%$§¥”§§¢1ridge 116. However,

since there arig novwathandr gioubtddito oné sitlesofthel btdygasttion,
of one, it is necessary to provide the triple inlet

pl enum 128%having first inlet 122, second inlet 124

and third inlef 126 t e ' N ;

pl enum 120 rrasmbe tﬁgggf;o&éetggss‘)%ﬁgl; Eﬁ?ﬁgﬁettbet) ghu{rﬁ?}her side of
The i nl etthelbmsdyrportienber 44 may have the sane

perforated spacer 86, and the outlet closure nmenber 45
may have the same arrangement for accepting the outlet
tubeB2. fhe RANTARr dstembly\8Efinéd iM¢18ink 28 AFARE Dmpiing:
present invention that the dinensions of fhesg.parts

vary accoa etamning spinal ning insededrin gpphiaf 4he oetainieg groqves to

bei e JALso, it is well within the scope of
e AR ok menisds fhblagkgr"e" hi'et “hous ng
may have an outlet out the side of the housing, as it
is within the skill of the art to make the necessar

Skill L to make y. .
chardies gl Retwipilter assgabhgdedinad in ¢lgin @2rfusther comprising:
14, there, kse$: AN .
cont ai ni 1y A Feleleht of chRfipda TR dectbetween the
116.pekoratddospacer af lannnlet icldsere heembér &nd thee ficst inlet of the
cartrLdgF 116dﬁreferably contains three single filter
el erf¥i ElegpentfiePtmyes 35 hel d in place inside the
twin el enent housing 92 by a conbination of the
interior of the twin elenent housing 92 and a filter

f r argd. 118Thestwindiltenaseembly defined in cain 28s furtherraomprising:

six single filter. .elements or cartridge t he qutl et

ol enum misegnditiageiemept of Ganridgr ilerosaddngendhe

by tgeforate spackt®df barinkl cRseves nidmbérand Yhe fiRktifletbf the

be a first inlet 122A, a second inlet 124A a third

i nl dwinglement BleaWmMh inlet 130, a fifth inlet 132 and

a sixth inlet 134. The renmi nder of the six inlet

plenumis preferably constructed in the sane manner as

t he 25.i plﬁhé Miﬁtfiliﬁrassembw défindbinoclaine 24 wherdia t;we filtration

assjng throu t he ertures (100, 102, 102, 100) to

IR0t PheAtiqas & PR A Smsn &8 SeRTEGE- (i A

el enent housing 92, and with the closure nmenbers 44,

and perforated spacers 86 holding the single el ements
or Gt r i theetwindilien assanbly defireachior claim R5t imbefeihttbe filtration

oujtable O.rings and | pck shers are

e r0T 8 iRl FrbiibiatPR feenEPreaRadste, ol 's of
the filter frame, generally designated by the nunera
118, can be seen. There is illustrated a filter frane
for use with three single filter elenents or
cartridges 35. It is well within the scope of the
present invention that as few as two single filter
el ements 35 be used, or, nore than three can be used.
Each filter franme 118 conpri ses one or nore,
preferably three, central spacer nenbers 136. Each
central spacer nmenber 136 will have a first leg 138, a
second leg 140, and a third leg 142. Each |eg
(138, 140, 142) is of a unique three part construction.
A first portion 144 of each leg (138, 140, 142) is of
equal length as neasured froma central point C. Each
portion 144 is radially extending toward the inner

Y a1 o - A - .



be potted on with the end caps (60,62). This serves to

anchor the tow at each end, as well as maintaining the
w@bk@avnsgpaci ng. The tow 166 is nade up of straPciEUs$008/011842

material inpregnated with amgadhesive. The tow 166 may

be thernoset or thernoplastic inpregnated. The strands

mot . cof e finditet dssei radtd e 2. WrPré Bne dingte
filtvBGsh @fen@eﬁﬁir%@rﬁidg%%fdin?ﬁseé?lﬂ not limted to,

epoxi es, hot nelts and ? ues. It is preferred that the
hel i cal | ya)wouna firshorisiet eadeam haxingya plraldy 19f taps spaced

bon t he. aps (60, 62) to prevent its
unmﬁﬂ%ﬁh&sé8$Vﬁngervice. Referring to Fig. 2 1 and
22, thereby s sheesond drogtiet Ehdd=y hawingrbplurdiiy oftabsspaced

to out flow For ease of identification, such single

fil tahoulsitepeninhery ancha cifcular gutietarederepandhe nuner al

30A, and gyhe sj ' [ | S
designaté@ by %ﬁghﬁﬁ%gia Q§k$6$ﬂ%f@%ﬁéﬁb%ﬁ%ﬂgﬁagﬁx?ﬂgn

i n- taneahd of thg drous enediasambthe 8€¥orid; os wtiehandeap fixed on
sinnbar éo %ﬁf ? nstruction,of the outto- in single

fi1ttOF AfRELARY OF Sif RS MRIE: g. 5, which has the
preferred out to in flow, except the outlet 50 now

becones t he injeg 48A, and the inlet 48 nOM/beqones _
t he 2%t | efh&gbwin fillen asgemblydefined: in elairn 26nwheagindbe multiple

. 0 he outlet, end cap 62A, and the outlet end cap
fllggt‘f%ng%é%rﬁtq{ecqrﬁdg@ ‘-”e%p'@%fi?-em. Al so, outlet plenum
80 i s novgy nl e4 fiRkpframMe@hd and outlet tube 82 is now
inlet tube 82A. Inlet closure nenber 44 is now | abel ed

as out | etbk| os@PluraBivRfsingia filtgr glesuentstor asiidges held in a
Son g, TR OBRLRP By e TheP bR B e o e
suppalemennt op caxtedge isipsertedahtot the fiber oeinforedd plaRiciddsing

bej i t.th tside of the in-to- out si filt
oL 5wl colporaiet b Petonpe wellg5he aber
SUPRE§fofddSISSHe hBQé’ihEg perforations 89A may be

provi ded. Aside fromthe change in nonenclature, there
is virtually no difference in construction between the

2ok e RTHIN do O A 65 R B o

flowd.| ows the sanme housing to be used interchangeably for
into out and out to in flowwth a sinple change of
filter element or cartridge. The in to out flow single
filt el : ' : ' [ cal .
i o0e " E Rinll G AsodiRy HefingBin BRiEE finl i B to n
flomartridge 35 so as to be directly interchangeabl e any
time it is desired to change the flow direction, or it
may be made in any desired size. Since the nultiple
filt el i i i t:
and By et orby el HSEhiF aéid PELHRRNAXnd fihg i out
flovartri dges 35, the flow direction through a nultiple
filter element or cartridge 116 can easily be changed.
Fig. 22 shows how an outer, perforated, support core
88A 3mY DEhé hWinmér @senibiedemied i &M @ 455hd ReiRGdut %o in
now to Fig. 23, for convenient changing of either™a
ﬂoyingle el ement filter or cartridge 36, or a nmultiple
filter element or cartridge 116, whether in a single
filter assenbly 30, or in atwn filter assenbly 90,
the inlet closure nmenber 44, or the outlet closure
menber 45, instead of having a handl e 46, nmay have a
davit assenbly 172 nmounted thereto. The davit assenbly
conprises a spring |oaded slidable nmenber 172A, a
first hinge nenber 172B, and a second hi nge nenber
172C. First hinge nenber 172B is rotatably nounted to
spring-1 oaded slidable nenber 172A by first hinge pin
173. In turn, second hinge nenber 172C is rotatably
mounted to first hinge nenber 172B by second hi nge pin

oy
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at least one filter elenment having a porous nedia
sealingly interposed in the encl osed space in a manner

weowh/ostiat the fl ow through the encl osed spaceP@TIES$2008/011842
flow through the porous nedigg 2. A single filter
assenbly conprising: a hollow, axially extending,

en | |yt ubul ar zshaped, i i.nforc St i
Douify, YT BoR fiRaEgREmek BBfinkd il bR AR HEMri ot lgast
thé rnbarclcsﬁjrefrﬁémr BirfgdlE mvunted & the BEIowW thxéalBsextending,
menber cl osing the other end of the fiber reinforced

gemea@w @bhllﬂfsﬁha@edthmby@rciﬁ\ﬁga%@f’@ww osed space to
receive a filter elenent or cartridge; an inlet
provi ded proximate either the first closure nenber or
t he %con‘ﬂw@:tvmmfmerrmsbmblsaddﬁmed il ¢laiin ddranchhaang et least

Wi_t h e encl ose ce; andan, outl et ovi de
th%ﬁ'&?&é\%ﬁ‘é‘et'ﬂ%"@@ﬁ@f Qﬂd?x HLDLW‘?‘HO E]%EQFEEN g/re’GP“FWQ
[ U nication with
géﬁ%@j‘%se?‘%&@?ms' frhpér‘}éﬁsgﬁén“gimg' fluid flow
path thr ough the fi ber rel nforced plastic housing. 3.

The ngl i1t errbly defined in claim?2, further
con‘pﬁ HSS' Ie?&g ORGSR enent  having a

por ous rr&@)l a sgatdtdivet eheééwﬁaﬁngra ?Malﬂ?@'f@écﬁﬁlly
space in a manner such that flow t hrough the
encl@deadisgdales rﬂﬁﬁta"ﬁlls{ﬁwcﬁﬂ@b@@hltSlﬁ)@rlpbﬁMs medi a. 4.

TR ST |1 ASEoBRAEPEL NI Al e S

car texteéading3Iabg Bpasedebaally abeut igsperptherydeid aettcular outlet
claim4, wherein the single filter elenent or

cart%ﬁ‘?f&k!ec% MPrises: a) a first or inlet endcap having

a pluraligy ofg ,am )
second orct')outl e?‘ﬂgﬁ ca ﬁg\\//ﬁﬁ‘?H& f"‘%tiorrgﬁ{elt EHB{;X‘% Borﬂe end of
spadbd poivous media pand messqcam!d oaoutletzemdaap)ﬁxédabn the other
apert ous, nedia having the first or

i nl e‘?ncLﬂfdvf'&poquL%d“%ﬁaoﬁrédend of the porous nedia, and
the secorgh org@rtpregnaftdrdn W@hhé%r@ﬁn& B Bbﬁﬁfs rﬁéala to aid

of the porous rredl a. 6. The single filter assenb

def iilngaaintaigingithe porouemadia.t he filter el enent |s a
multiple filter element or cartridge. 7. The single
filter assenbly defined in claim6, wherein the

mul t3q e Alsirigle fn&éemmemrfwmtdbdgﬁowwmpmsg a) a
f||terframs %)9 plurality of single filter el enents
or cartri@lges Eﬁt%dnlﬁheﬂﬂ%aﬁ hPY'@Q g plyrality of cadighly t he

pl ur gl f; tridges
Coms &) dingtabs MRl seoEEd SoBHF L HephER) |2

pl ural it yb)of talsecslpdioeduﬁemnddapshamng yamzlu;allty of ramally
seco oytlet end Vi uraglity ta

= padatedtip iabs soated BRuAD afdtLherichen stk s Gfcdiar outet
aperdgérireand iii. a porous rredl a having the first or

i nl et endcap fixed on one end of the porous nedia, and

t he secor®, orarmmtemal@ﬂﬂ&:b@vmgmfomatlcmaam@emesedmween

comiPpaHer Tt Bnadep 803 i sBept S e B Anv dp g
t ubwommaihiiEign Wittthe cirsutos it ayeamtec housi ng
havi ng a substantially uniforminside dianmeter, said

housi ng @t he? POERHS mﬁdr?gsurrourmmgtﬂaﬁ HitBEa CobRie
provided dyn s .
ot oxi mat & oact B PR LS BULEERY REaY the Bl Rinedia.
proxi mate one end of the fiber reinforced plastic
housing; b) an inlet closure nmenber inserted in the
end of the fiber reinforced plastic housing proxinmate

the inlet, the inlet closure nenber including: i . a
body portion; ii. a handle nounted to one side of the
body portion; and iii. a perforated spacer in contact

with the other side of the body portion. c) an outl et
cl osure nenber inserted in the other end of the fiber
relnforced plastlc hou3|ng, the outlet closure menber

o, o g, oy o g, o, M Y
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a) afilter frame; b) a plurality of single filter
el ements or cartridges nounted in the filter frane,

we@awb/onf773 he plurality of single filter el emeneGI/v82008/011842

cartridges conprising;, i. adgrst or inlet endcap
having a plurality of tabs spaced about its periphery;

outl et endcap having a plurality of
tabs Spadgg'ﬂgbﬁ'afnq ?%mBQF'inghery and a circular outlet
aper t ur e; gyandi 4 ipluraligsf@entE pacdavientberceddt 6f th@rcentral
inlet endcap fixed on one end of the porous nedia,

and
t he SRACGRMEMPermAaNg anpluelity Pk leg RRItIORS @aghef theplgrality of
the Iggrﬁéﬁbwg&f@ﬁe té‘ré&%l()efa' Jaﬁleé gssenbly
conprrsing exten Ing, generally
t ubul ar - sthapedan eqbel plueality of caild ¢orasdcted tto’drm pigralmy of leg
first inlet c|osure nenber closln one
fi benepieRs & be@ thedegireembess 2 SR ag%%aﬂ@d rmlaétonsh'p
cl osure nenber closing the other end of the fiber
rei nforced plastic housing; an outlet plenum sealingly
prov3&led Adwincliltertdssenmblgicooiprisings nenbers to provi de

| osed each of

e osed & Bl FYall BRfRud abrbraly BER stiiped. fiver

car trgirffefoed! f18shb@sing! enum i n fluid comuni cation
W th at nosphere and each of the pair of enclosed

spaces; aa firstslogue gaembey closingens endiad the ber rejnforced
i nl nber and in fluid conmunication with
oneeﬁl?g'ltﬁ lbsgngEof encl osed spaces; and a second inl et

provi ded psezdmatRsube nsanbedclbsingttheloiser endrefirey filserd
in fluid communjcation with the other of the pair of

enc| 's¥darcedRlastic hawsiegy providing a pair of fluid
ths f
but the oo PLfetRite iMGIIR ih i RBfof: ERalp BXRHY
def i garerally tubmlan-smapédJ fiblee remtmped plastic heoysing pafximate the

rroci B, FTROE lrey Forkis B ndlr Steustisdd sgabes 8 feceive a
car tfilicd @Rsmenf 6F ORBfIhd, 1hE dehePdelibs bed wPﬁun&%hﬂ'ﬁ@ﬁlcatlon

spaces in a nmanner such that the flow t hrough each
t he witie pask of impais ofesclasedspasesligh t he porous msdl a

f f
i S iora Mt AR o e S BTER Ty Yy agomper an the
cl ai gacbnd o&bmjrélrﬁeﬂibér%@@tlncﬂmﬂi oémhﬁmwéﬁidn withfthé ledtlosed
el enent s or cartrldﬁges is . a sing ilter elenent or

car t$haggd SEﬁHYrﬁ’@lV ng é‘)ﬂqid ﬂpvvswatbrthrqugétth@rfdxea;semforced

haV'fP]Qsﬁ’c H&glﬁ itxqgof tabs spaced about its periphery;
second or out? et endcap having a plurality of

t abs s patmdeaﬁomne filter glememt dayingnal paraus tiedia sealinghy

aert C rous rred a having the first

D ubtasRosdl iy SdetfoDReSHioRp Spcemimon nnansich that e
t he

t he f’é%?é‘ﬁ?“%@%’.‘i%b?se?h'%e 28 rhiugtion® Thrbllgh Tho Boreiinidia
in claim15, wherein at |east one of the pair of

filt el multiple filter

el e qug ?P?@edgaggo‘{%ﬁﬁ@ ncgom%lsnggfl lter frame; b)
a plur aI idy ofa sirsi@ranlet bhééa@h@ﬂﬁ@tépmﬁalﬂ?blfltat@kggﬁaced
mounted in the filter frame, each of the plurality of

si ngqtptﬁl'tﬁtﬂ,ﬁﬁ'pgpéhents or cartridges conprising; i .
first or nIet

Spaced atdun 17 So5aRd cRBUBCedues hblh Blrdifypttabs spaced
endcanmumslpeglpaep} andla d:n;cubér outhest apeaiueet aibut its
periphery and a circular outlet aperture; and iii. a
porous nedia having the first or inlet endcap fixed on
one end of the porous nedia, and the second, or outlet
endcap fixed on the other end of the porous nedia. 18.
The twin filter assenbly defined in claim 16, wherein
each single filter elenment or cartridge conprises: a
first or inlet endcap having a plurality of tabs
spaced about |ts perlphery, a second or outlet endcap
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housi ng aperture and the pair of axially aligned
outlet apertures.2 1. The twin filter assenbly defined

wo pooglosu7ms 20, further conprising: a) an inlet PCDES2008/011842

menber inserted in each end f the fiber reinforced
plastic housing, each inlet cl osure nenber i ncl uding;

i. a body portion; ndl e nted.to.on | de of
e body Bbr t | BRoalimaia PavinG hE 1B b 8Bcih Red on
contgyd enufdvtﬁ@q;d?bbeinédudeam thSe i, o DutlePBNA@aD fixed on
The twin filter assenbly defined in claim2 1, further
conphesither ead péthe perayisIpedi@. ring i nserted in each

of the retaining grooves to hold the inlet closure
menbers in place. 23. The twin filter assenbly defined
in cd@i m RZiltef lererit crazartridgengmprisingst filtration

el ement or cartrl dge i nterposed between the perforat ed
spacer of@hn i Alfist Qfl'B@uP@dﬁ%ﬁé}"'nﬂrﬁjpl‘ﬁéhtﬁoﬁﬁm apaged

of t Pegejn,t pl enum 24. The twin filter

assegrgq 33%& n claim?23, further conprising: a

second f ibY rat atsecehdmmmtlet endedp hdgagiawpleramys efitabs spaced

bet ween ,t he erforat d s er of .an inle osure
montAOUL ARy 8pdia BRI odtiet Hhairel affho: pi enum

25. The tyy n Takibu5SRITR! nieddl hd\isg the fitstoFirét endcap fixed

wherein the filtration elenent or cartridge is a
mul t¢rpboefeddt¢fathecﬁtbr@tu%rmnouome;ha.tamdjge se@ndries ouleh

11T BRI S B el Totos WDRARMENE o1 o

el ement or cartridge.27. The twn filter assenbly
defined in claim26, wherein the single filtration

el erftht o fitgF elanagrt Arsaskidgesconaprising; r st or i nl et
h
endcap hayy ng Qflpéttdrq}afeﬁ ¥n@t ‘?@?5'3??2%@@9%@9%%3%& Spaced

peri phery;” b) a second or ou
pl uraboutytsqiertphiesy,spaced about its periphery and a

circular putlet aperture; d a, porous nme
Che firatBhr T asebont fe stiel SaddamnEvbd dralucaitty qbtabs Spaced
por QAsoUTRE! np'ﬂl‘ié‘i'ybh@ SEFANEr oMet 28,95]Qﬁap fixed

on the other end of the porous nedi a. The twin
filter as®enbl§nadsoriantinediahavirkcthevfiret ef imletrendcap fixed

o't 19D feang drthe MsBiodR Thedl AR e SEFanf BHd BT endtap
el enfixeidsor® the-8iHelr iepdast thé'a@lsbfbe?ltfiﬁ@diﬁd fixed

relationship by the filter frame when the nultiple
filter element or cartridge is inserted into the fiber

coopirat LMo SRmAH L Herde defineu b Sl £ Swherein the

adserbémtrroediapb arbben.housi ng. 29. The single filter

assenbly defined in claim2 and having in to out flow
30. The single filter assenbly defined in claim2 and
havigu) OUA s’ir?{;léa'f'iltélL Qlé!fné’r'ltjorc-g?l‘?ldgé"cfbrﬁbﬂlélﬁ assenbl y
defined in cllaim 14 and having 11 to out ow. 32. The
twin filtar asaéntlendgapihasing a plurality af4absspheed mpout its
out tej' %{,I ow. 33. The single filter assenbly defined

n 4l prn 'and having at least the first _closure
nen‘oer higed! ¥ seBoRd Ssarertd1RIcap! having @XlatdiYy of tabs spaced
extendi ng, generally tubul ar shaped housing by a davit
asseaRauf itsperiphesy ?er@ ¢irqularroutial @pertureicanched in

| aim 14 I
2454 6, Yl 68 s BB 9 BB ¥ on
generad éyd biithe gorebs pestiidcarsd thg tacondda\ddarﬁm% Yhe other

35. Asingle filter el ement conprising: a) a first or
i nl eqncgﬂﬂtggppqﬁ'd?ﬂéecﬁapl urality of radially extending

tabs equally spaced about its periphery; b) a second
or outlet endcap having a plurality of radially
extendi ng tabs spaced equally about its periphery and
a circular outlet aperture; and c) a filter nedia
having the first or inlet endcap on one end of the
por ous nedla and t he second or outl et endcap fixed

' o, o a1 o o
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filter element or cartridge, the outlet device being
in fluid communi cation with each of the pair of
WeawhosSKE® spaces; an inlet provided proximate POL/OS1008011842
first closure nenber and thegecond cl osure nenber and
in fluid conmuni cation with the encl osed space thereby
provj ding-a fluid.flo ath thrqugh the fiber, . .
Fei i oot pntle ahercHlefit ok faRtibe dBBne TE biaim 43, wherein
theltgpErel ptsLehedifos aHadsebeéntsRadiangl y interposed in
each of the encl osed spaces in a manner such that the
flow through the encl osed space nust flow through the
por o | A, ' ' I r L :
Corpt si nié ainle fftlebfent i SARBHaE STAEH §Him 43, wherein
the ltaperedtporotis hedidia spaaedbabenddiat s peri phery; b) a
second or outlet endcap having a plurality of tabs
spaced about its periphery and a circular outl et
aperdgr : TRIULIERET QfdiR 8 2atAdLO UctifBdih LREm3, wherein
i nl et endcap trrxed on one end of the porous nedia, and
the haperedpuious mexlialie b fibndespofausamhedia.t he ot her end of
the porous nedia. 40. Afilter elenment or cartridge
conprising: a) a first or inlet endcap having a
pl urgyd i 1 yA Gitet 85SemMBREGSMPAGRE: 1 tS periphery; b) a
second or outlet endCap having a plurality of tabs
spaced abbhollowsayelly pktendingdapered; beareinforced plastic
apeﬁ%yrﬁi,and c) a fibrous porous nedia having the
firsto6dnl et endcap fixed on one end of the fibrous
porous neglfigst ciodliré mMeembepbidsirg ofs!ehétof ehel6iber fdinferced
on the other end of the fibrous porous nedia. 4 1. A
fil tRipstia BOMsiP9or cartridge comprising: a) a first or

inlet en ' ] ; :

its perip g??gﬁ%§m%“§%§gﬁﬁ8%¢é%ﬁ@bébggﬂﬁ%gﬁﬁﬁgﬁﬁﬁgmg”

pl urreinforcedfplastishepsingdtheibeby fartring anigrivkosedasphce to receive
circubﬁngutle aperLHre; and c) an adsorbent nedi a
haviheHeemend or Gartrigges endcap fi xed on one end of

t he adsor ' .

fixed on ét}ﬁgﬂ%t:?g?ﬁign ofx ﬁﬁﬁtéesﬁg?g?%%ﬁfst%ﬁdéi a% rﬁgﬁﬁgﬁgrthe
fi | tsacopdeniesureagnener @ndge fliid comamunicatian with the enclosed
whe&g#& t he adsorbent nedia is carbon. 43. A single

filt & enent or cartridge conprising: a) a first

endcap haan 8gtiét groviddd proxhatetbe sthecetthalfirst closSre member
peri phery; b) a second, smaller endcap haan%_a _

pl ur@ithepegend glpsuse seembgpand in flyideemprnisatiangwish the
cir re. .
et st tp i, WEHELY oDl £ AR Haf oBRLBHAne fiper
por qeinfomadsplasticihobsingeandd endcap fi xed on the ot her

end of the porous dia.44. The single filter el ement
or cartr i"i‘}dga%té?r?en f %em%t %ﬁ){@,g £d PoRRUS FiRdiad

POT deshiRB ifitdrSosed RIHY &i5dlbsé®dbace fPa nfdlinet dith&hat the
filter elénment or cartridge defined 1n claim43,
wherflawthraegh dpe eadlosed spaceawdist flasv through dne pedius media.
46. The single filter elenment or cartridge defined in
claim43, wherein the tapered porous nedia is a

fibrous porous nedia. 47. Afilter assenbly

conprising: a hollow, axially extending, tapered,

fiber reinforced plastic housing; a first closure

menber cl osing one end of the fiber reinforced plastic
housi ng; a second cl osure nmenber closing the other end
of the fiber reinforced plastic housing, thereby

form ng an encl osed space to receive a filter el enent

or cartridge; an inlet provided proximte either the
first closure nenber or the second cl osure nenber and

in fluid conmuni cation with the encl osed space; an
outl et provided proximate the other of the first

cl osure nmenber or the second closure nenber and in

fluid conmuni cation with the encl osed space, thereby
providing a fluid flow path through the fiber

. - oy e - o,



