I NHI Bl TORS OF HCV REPLI CATI ON CROSS- REFERENCE TO

RELATED APPLI CATI ONS Thi s application clains the
woeesfod2sof U.S. provisional application seri aPChws2005/025582

60/ 608,932 filed August 9, 2004 and U.S. provisional

application serial no. 60/660,555 filed March 11,

2005. BACKGROUND COF THE | NVENTI ON Hepatitis C virus

(HCV) is a nmmjor human pat hogen, infecting an

estimated 170 mllion persons worldw de - roughly five

times the nunber infected by human inmunodefici ency

virus type 1. 4y Hf{?bé@mc@ FORPCELETHERAPPSS HCV

i nfected indivi vel op serious progressive |iver

di sease, including cirrhosis and hepatocel | ul ar

carcino tion
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sequen t he nS|ve S|mlar|ty|nthe

5' ﬂl?r"?(ﬁ’%fﬁgch't‘%r@'q &jltt i8R as been classified as a
separate genus in the FI aviviridae famly. Al nenbers
of _t Vi VLI ' e envel oped virions that
coﬁﬁg?ﬁﬂgg‘%btd)egﬁé méém genone encodi ng al |
known virus-specific proteins via translation of a

si pajogy uni Mcer pPphieHionINEPCEAMX9900089Epublished as PCT
Consi der abl e het ero eneity is found within

t he
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of allpweddp8row tW@PQP@g"éﬂ'@ﬂf'%'oPe'ﬁ@@t?%mﬁtﬂ gphyowiyeh
d o]
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abend 43018, ﬁf@vﬂﬁn%ﬁ'\ﬂgculhpbéﬂfb%ﬁh@&w e pleing élhaﬁd the mesh.
pol'yprotein is cleave I'tiple sites by cel I ul ar
and\fterr sameptime dd<Geweels)pthedplongehis removedanal thersglected

t {. f HCV, th
erersdtarATsPiarters eBnaRe i dpal or ot oi ne (ne2,
NS3, NS4A, NS4B, NS5A, and NS5B) is effected by two

Vi 11@do2gr ot eqsrsavallability 6fsd camaanysbdmlnl @cmdptoxubey ao the
net al | opr ot ease and cl eaves at the

t hémplasied celife in 3n £XeBMIFY %ﬁ@ti%ﬁ&%ell:%?‘&f%éa d\'/ﬁcmeﬁ' as
t h%,@gbﬁﬁg} afgrﬁgﬁt RS céﬁﬁaﬁﬁ%ﬁ@pl%e % rﬁsfemrs%@l n

nedi ates a sequent
PRSP ddhes:brtmplﬂnté&%ertbbcells is tbosghtato aoméer
N83 NS4A cl eava site, E@*Jf?n for. |
r e RRMHNAPralesie @un R, W' ?\@BECEI &%"0 iggds are

'\'SAd%rl%Bth%rﬁ‘ tr?é’fé%ﬂ& %n%jcéx%?éééeFégL tF Y 1R)dnd) Ctrhess cells are

acting as a cofactor for the NS3 protease and possibly
asgsheughtdo |b|e atHe toreamiealnsal iemungpratestiosf ands® wrdtase of

er viral. case n

£ o9 Toic v B et e o lonasia OBV ot ether s,
types transplanted into the testis. Intratesticulat transplantation of cells
such as islets, or co-transplantation of islets with sertoli cells has been

attempted for the past two decades, with the objective to confer



to the processing events, enhancing the proteolytic

efficiency at all of the sites. The NS3 protein al so
we@zbichd2ss nucl eosi de tri phosphat ase and RNA hebCT/asS®05/025582

activities. NSbB (also refezxred to herein as HCV

pol ynerase) is a RNA-dependent RNA pol ynerase that is

involved in the replication of HCV. Presently, the

nost effective HCV therapy enpl oys a conbi nati on of

al phai nterferon and ribavirin, |eading to sustained

efficacy in 40% of patients (Pbynard T. et al. Lancet

SR meTRGie SRR iR e PR Rk BBl ioo cete by

SUfMRY feRlpidrt ithAftE §ystémal pl i a-interferon as
rmnotherapy (Zeuzem S. et al. N Engl. J . Md. 2000,

343, 1666- 167 However, even w th experi nental
thSUMMAﬁYCOIFe HRANYENUONi ng conbi nat i ons of

pegyl at ed al pha| nterferon and ribavirin, a substanti al
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in-Vvir ere1s ear an ng-felt
neadvdrﬁagw edosprding éw thevey stérardgsegr, ities uﬁplantecbaellsecr&tn still
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pepti npounds di sclosed in U S. Patent
6, G2y mB@ xenw@ftp(@m;naelaatef ligmiehatwesn whfweat gpecies) will be

copuGHBEV LRS! e hoult P ng DORSRED GRS pe apackec

t r hgksreldoetisduesaid dvenlcd-tlansplantition29@értof 2ells may not be
73-89). Conpounds useful for treating_HCV-infected

pasuiigient ko projectithe dhetapewticeslisclypg e usnpPWeHulgygtemic
ot PR PGRRGELHRf o i RS THaf hev RS R cifhueh 21 ©
ar especialiyeie. thé fm«aséIG‘f/trbiSSEaptalbal betiveed ssecnelsesuhphfasrplg to
Vi PuEeRh PRy R e el apt eaga Al RPGHDEToPDREY:

5 OS@“@%@Q&%\%% iSthatt he é;%t@a' gﬂrﬁdr\éaﬂ %bﬁﬁﬂn ofBéld will be

and rancesc Cinics in
Li toey thidtksfea dhee ﬁ@mﬁntsﬁ,rorﬁ]me e CEIPEHEGHSFWI raapmme more

Fol AT disparac g PRIRSS i B NERTPS e CBtabfal TRlant
anolnnssé Y@{ﬁﬁasbt]%@ea byQRERRFibhE N SapillatyesE sbomaotn@@e,

and use o he conpounds in treating hepatitis C
as pelts maly nadi éhm\m/@rnﬂ/ponniysa smal pediandiofd eﬂmpiﬁntgd GEUS may
wher ei

i Ut e delfinlh revastuidtizafion Oebis? Ve OF

or two het eroat ons |ndependently sel ected from
ni {000gEN, OXygan,obgent of thd imvention o avdil'd\the requlrement for

twel ve- menbered, r.i cont ai ni n%"o or.1 onds
aanraa&enrr@rsanste;m@dm"gw NASHEPERRSI A} Ok 6 S0 GﬁE!H
SRR abfiY8ESuchPRYcedures to
sulr% @%ﬁ@ﬁ%ﬁggﬁ%ntylﬂﬁﬁé‘isﬁegpt [ fgﬁgl i subcst It SteeLéI
W tie oot severe dasesef disease state for which the cellular therapy is
indicated (e.g., hypoglycemia unawareness and labile diabetes in the

case of insulin dependent diabetes).

[0005] It is also an object of the invention to provide an assembly
that facilitates the addition of factors to favor engraftment and function of



substituents independently selected from al koxy,

al koxycar bonyl, al kyl, carboxy, cyano, cycl oal kyl,
whabos/02dzgeir oxy, hydroxyal kyl, al kyl am noal kyl , PCT/US2005/025582

di al kyl am noal kyl, NR4AR5, (NR4RS5)carbonyl, and oxo; Rl

is selected from-C(O NR4R5, -CO2R4, 5-tetrazolyl,

cyano, each R2 is independently sel ected from al koxy,

al koxyal kyl, al kyl, al kyl am no, am no, aryl al koxy,

aryl oxy, dial kyl am no, hal o, hal oal koxy, hanaIkyI

hydr oxy, and hydroxyal kyl; R3 is a five-

ARG U Bk ol %ﬂtﬂea‘*fe?%f o

( ab&sdtﬁaﬁzat&)aldtyhe céllilad hydlam nejsa f(triher@b)éct of the
aryl al kyl andéNR6R7 Jalkyl; R5 is selected fro

hy unvggtmn t@p[@m e W@ﬁqp@@p;{gq theaQﬁ”H@é/ﬂIQ?Ipe transplant that

At 67 A ik v i

( NF?éWBapﬂfd@@mdrowrr@(@)tﬁR&nd/cS(aﬁ)uﬁNMewoe (NIReRample by
taken together is pyrrolidi ngl . Pi
pi dainery B VEGRI LI BbASdp iiéed:shbfignses fRat san promote ot
EH{S‘&?BW bf‘Mé |Il'a§| §%ﬁ§hlsb%r8féc%hha@ce2the transplanted
uents se ?r om t he ‘group consi sting of
aI kglis/tisgubsde)g., anhamptdld@umhams afiddpkgrioavh fractors such

2 &5 R R IGF ooy ey NGARY isohfv e, #fong

|SO§%r ted fromal kyl, cycl oal kyl, aryl, and
heteroaryl ;RO and R10 are |ndependently sel ected from
hydr ogen and al kyl; or RO and R10, together with t
can[(hﬁm] at omIhe lmr&mmyew t@etmeh'@m of wieRtRN il 3

optional Iy containing

8§ﬁ‘§3ﬂ$§§%§§‘6‘5§5@3’f5‘ﬁ¢ ﬁ%a r%?tt ni trogen, oxygen, and
S ulirhifunostipp@issiosdimtnunarggulatiopt whichlvily alador locakzed
with one or two substlfuents [ ndependentllﬁ]sel ect &é

f r Geliveny ok JorApeHle levalsgfimmunpsyippressive/rmdnaregy
or sﬁb%f 2RBEDEL G %l&lﬁ@ttﬁg re(ﬁ’LﬂFérhéfltt' é/f as@hﬁrtéﬁﬁ %/st‘é?mc

I'C ri'ng contain het er oa
sellraathd)sﬁppmseldnmﬂgbe re@w;egtepat@mdaed; praMidespiastiage addition
[ ubstltut d_wit ne or two
s I Faqa et BaE SeRaRdaR Rt bl afin .
al koxycar bonyl al kenyl , al koxycar bonyl al kyl , al kyl,

ar yheo7gar bO)N!oreCerrﬂ@Mﬂil ke fw:hlev@ahb%m@bhd andwother objects,
heteroaryl, wherein sai d aryl and heteroaryl

f uthé vespon ererasesdameediti ArRdcompinediwe pds wgdewces to

E’iég)gggbmridw&ﬁ{%&%gtgp Ony+re%1?f2§lﬂtl%rr {h&rapy to be performed

KthDmﬁ Qlﬁmbaﬁdees cmttdanm thardsswdlcleérwlc,ell composition,
car box and hydr oxy; Ehar ceutl

[
acEopP ¥@é| RURR, %!619\/3?( rf‘ﬁ'é?ré mainig Igeal ygg%%/@{ of
t hem il Ppgﬁﬁsﬁleﬂnﬁﬁﬂﬂ?&‘épgla% frﬁbl%bl@s(érb/oroéelécted growth

pharnaceu y acceptablFe salft thereof, wherein IS
selfactoesitHat oiiti &llovy Isunmtaémj/the taospgntediaells annlrpntﬁ@ttaily

aspect o i nvent i comound o

o TROpRSIRRREAPRESID Jheeth oRs L BE AR rialetl e Bl doiery

B igt sRIdctdfactérs/tyskimeai@rige dvill Fadiitate long term survival and
function of transplanted cells while minimizing the side effects of recipient

immunosuppression.



containing O or 1 double bonds and optionally

contai ni ng one additional heteroatom selected from
waoRtocogess and oxygen, wherein said ring i s optPonakiops025582

substituted with one or twotsubstituents independently

sel ected from al koxy, al koxycarbonyl, carboxy,

hydr oxy, (NR4R5)carbonyl, and oxo. Another aspect of

the invention is a conpound of formula (1), or a

pharmaceutically acceptable salt thereof, wherein B is

a seven-nenbered ring containing O or 1 double bonds

an ion cont ai ni n i tiQnal . .
he&gﬁg];t orrsajg“é%t'g@W%’@ﬂ‘ﬂ?&%@@ﬁglﬂéﬁb d@ﬁ?m\'ﬂwne'rs ein
sak@piised of & deRideaBrbyids ehsidrbemenmént favsrable totoed
substituents independently sel ected from al koxy

al 0Nk aNd fynctiop:ansba puMpyier éapl defiyery R BdiarhHipkines
oA i SRS EROF i ke SEEIE0Ps cipety to e

acipeplaptdoecsiial dontdired of thehdeviceR The paaipecaretie fextarnal which
hydr o al ky

, |, hyd | kyl , ' I X )
(aRyREasnaTRlY ko preieipaliey s4st AbPaRinH O differepkresie
7 o t ; )
7 Bhhog € et S 465 SO AT B ot anc
( drexhéitel comtrodipd lindybion(ddRiGR [ adikg bf salekigdcagardsypreferably
-S(O 2R 8, ~-S(0),, 2N R.6R 7 N R 4R .
t oég%aﬁgplqcegg%lﬁgq%a?ﬂkﬁWl"tn ST an, %H{ﬂrf‘a@lﬁgﬁ) §9I" %et’allored
hofBRiePiffb Firk Ye quirBPhéris of fhe imslantedieimir heironrienaat
i s substituted with 0-2 substituents selected from

t hdifgrentdineess Exemplany ageaiskiprludr aaenks, for yasagarization

I kyl anj di al.k ' b g gl [ gl nyl
anle By MR Rt ARGy B S TNEne R
coaaﬁmgﬁmné, coxrRirhilitors, etcr), eitapreteticetantiapdptptic
acceptabl e salt thereof, wherein Ri s sel Ctﬁ'd fré)m ,
- cagpniv/rolgqlesclolerange indycingeoleEiRs (e-g., Ort Herry Strom's

) ; e . h
| PR Bich PO BRI ol BBk elei® % Pl ™
tt ghgmgb_eoppndseive d@eint%(e.g:( Q}Zpd_ﬁrmvcm, im;%fathm H;,yAITGg enograf,
an - I *s r_- . >7!
AnarRdE-2saindh. FrY WA At SW%}G%IOE%I%)%II CUG I S

f I . ti I 1 t abl |t
LA, g, O T NG f Rl s

hydrogen, R51i s HRI0 RO, and HR10 RO i s selected
f r 000he gr dine imptarted catiggan herallggpaistoraenoggaic islets,

invention i s .a Cco r ), . phar ma
i c ‘P't‘I‘iCS%P?I'WWQg’é@%céee@&g%%g%@’ sgholi Sefls.P |

t t pheRincarpal intbhreeraireactefivddscelizdemendel, letc.). Besides
sel ected from hal o, al koxy, qarrgél al koxy, and

hydr oxy.
Anenereaticpglets, whiehare ¢RsIASI8H g Majog t@&%dhﬁgﬁ?@?@ﬁ@ of the
f or I j
t nEsoRycous 3B FOAITRATY U BRI ANhEE hodel
1- 3gblemrg/. Anot her aspect o f the invention is a
conpound o f fornula (1), or a

[0010] Thus, the invention may be embodied in a device for
receiving implanted biological material comprising: a porous outer wall
defining an inner space and a fluid manifold assembly for selectively
infusing at least one of immunosuppressive and/or growth factor media to
said space and a pump or a reservoir for such media, operatively coupled

to said manifold assembly. In an exemplary embodiment, the device is a



2 pharma icceeuuttiiccaallllyy aacccceeppttaabbl|ee
ssaalltt tthheerreeoof, wherein each Ris

wo paspeordent | y sel ected from al koxy, aryl al KOXpeT/aRZH05/025582
hydr oxy. Anot her aspect o fSthe invention i s a
compound o f fornmula (1), or a pharmaceutically
acceptable salt thereof, wherein Ris selected from
hydrogen and alkyl; and R5 is selected from-S(O 2R
, -S(O 2N R 6R, Another aspect o f the invention is
a compound of forrmula (I1) (H) or a pharmaceutically

25874 A FeEabd bIFORR i Ship s i e dpafy g -

f | VEsculayiAdtion Wﬁl&@!(ﬁdsmhg@otmmaacosmgtl@ concémdppdmneularly
bonds and optionally contajning one additional
hetasisoht@HinrReouscRlagemepm hie ﬂs&sﬁ gAY hgweyenbe of cylindrical

g %%sal dring is optionally substituted with one or
stituents independently selected from al koxy,

aI koxycarbonyl, carboxy, hydroxy, (NR R5)carbonyl, and

oxf[]OlIRIL i s Fhb eevos daubarbe G{ra)aNRoRBat dentribeddmPCR i s

::}AEE lgpn ?ﬁ%@%id%&)uﬁﬁ%(ﬂ?§M%}éhcﬁ]onSWO

a”b@%'SW? in WH'&W hawi dcapliRkiky lare GowbE b @%W%@bbh'a

s selected from hérogen al ky
[

Kyl
hy pedesaiet metabmieabavkigh coptaing BAenen raplewy occluding

A AR S T B S hEEen

Pi BRIMGENMA alldwe farrepeIstdiafiyhtionTof mledlev’bd coment by recipient
thlonnrpho linyl and is substituted wi

S UBpHben hat san@ase LB b VasToup hisHSItet sasg dhe dovics
al o g By | nyrﬁéﬁeo@sr& B%m@'éﬁé@[}ﬁ Q%ne%té‘ﬂ) FV& U where the

pyrrofi and R are
i ntrapepldated ysstel woulddef Ibadedimtbmagen pem‘draﬁlym corumnation

416 4 matpeAtBimdeddithateaia adii GrpgeR iakiy ARl -
or f%&%ﬂ?ﬁﬁg trgns ItaH%%‘ t"h‘?srue)’&etllg VMH% tﬁéﬁ@%s@&l@ﬁkéﬁbn

are at forma four-
seyowcassrﬂmuw Sactmnt&tmlcowdgoopxampw be/Bmﬂittlalelhwgf 1

cuminpit BraRoreagben JaF Chpra s RPEdneR RO

CoRhidVe Skyenatior of e t%sﬁh@ldé'll@@‘imm@bmhbdr freeq e. g .
ni trogen, oxygen, and sulfur, wherein said

optgllarﬁa@lylamm%mtl QnPEE and biogfitn sld{%tp &tﬁfétrNO 6, %30 154). An
'n %%g%@p%%%? ?@?é '&%Q?V g@lg %%ﬁ%ﬁﬁl’étron of the

cardévr@éah @‘ie,sm\%l@rd?jefatﬂﬁi thsaead of twd prddeelureaoas cacpliled by
substituted with one subst it uent [ ndp%){ende

selt@%t@unﬁefbﬁb’%@ﬂbom'm imeRl IdeYiAe W%@t'ﬂ%‘l"de a

‘r %i@ﬁ%%ﬁt@h ,P%Qhé%f e@@ﬂ%&\gﬁ%@%‘?ﬁ &S hfsly delivery of

drugs and nutrients/growth factors.

[0012] The invention may also be embodied in a method for
implanting biological material in a patient, comprising: providing a device
for receiving biological material, said device including a porous outer wall
defining an inner space and a fluid manifold assembly for selectively
infusing at least one of immunosuppressive and/or growth factor media to
said inner space and a pump or a reservoir for such media, operatively



This application clainms the benefit of U S
Provi si onal Application No. 60/591 ,91 9, which was
wo péosa20ekss y 29, 2004, the disclosure of which PST/US2005/025582
i ncorporated herein by thiséreference. BACKGROUND OF
THE | NVENTI ON [ 0001] PCT Application No.
PCT/ MX99/ 00039, published as PCT Publication WO
00/ 35371 , the entire disclosure of which is
i ncorporated herein by this reference, discloses a
device for xenotransplantation of islet-sertoli cel

. =ho! |
o BOU0E o el iy dmblirtRgRaly figvise e fected
nEto@btmmmhirV\kHe:;batmmldmm@nm QRN L thhyugmsduddmdous
pl asti %@ge_. ‘g , .refl 055) pl un er. Een space
appHiegiwalkiefa/said iRRSrSPREe; ?ll' 80%89&@ logica H‘%ﬁ@%‘r and
h f

t nEofBigirity Sclepléc fisuBRYTABHIAT s HhaYshauet A
bedellaetwelye infusiagat ﬂﬂ’&ﬂDn&ﬂIl |mrrmn¢rsuppresstverarmiaegltqw’fb
(4-8 Kk th I d.th ted
Colacsoapale e BieT apactie S IRBIFN fptatondpaghs™" ©
[OQQPalonTé}ﬁa%%'érﬁBhﬂal b¥u Jé‘u@cﬁﬂahé@!sy P ftragbriibRsE. In

proximty to the inplante , 1n an exenpl ary case
i sbech casées theusutgutsof the dgivisel weldld besingy hepporta) system.
engraftnent of the cellular transplant. Furthernore

th Sertoli cells is
h lﬁﬁﬁ?ﬁ%§§gﬂ%ﬁ&ﬁgﬁﬁ%ﬁgﬁé@%§ I mmunonodul ati on
within the device. Sertoli cells are derived fromthe
t esd018] and Frpseandratsér Qtﬁastslargmmbanté'g&sef thid ingemtian,
thou ht to be able to onfer | oca r ot ect
anil e evere SompIBN. e GBI P RE AP s ful gy of
I
t ¢ ORI HElIBY RECABRSH of o prok iy preferred
t r anempmrymtmmmbntseoﬂ thednnemtion takérinsgorjunction with the
cotranslantg} on of. h s with Sertoli cells has
be@ﬁc%’f‘f) e f?\e!l“%@‘ﬁ 0 two decades, with the

obj ective to conferimunoprotection from the

I Mgma] at t aghGORE hes hrpn wnéewbv@ef hsigvicet &ved pump
reci pi ent inmune system MVARY OF THE | NVENTI ON

[ 0@88emMily ¢f§b9ﬁ)é'n§t§6%éw@@§@ﬂ,l bed approach has
pot enti al advantages, according to the system design,

! fodyR 2L FGHHE 5 168R cablddentRerb SR dieth SobBifnent of

nt's system as non-se foreign Tive biologic
ti siseidevicamfl HEGEIRE oy e wi Il be subject to an immune
response that in the case of a xenograft (transplant

b ff t i1
oL s PGB 5 ¢ SR Red PR Ut Bl ompe st
Celalcéomuh td8n Altb A8 ersbddhehBor thesavetiomd even
co-transplantation of Sertoli cells nay not be

sufficient to protect the therapeutic cells type.
ThERET RS PES GRTIEANOF iR BVUBATAON on of 1t he

patient may nevert hel ess be required,
[0017] An embodiment of a hybrid device 10 embodying the

invention is illustrated by way of example in FIGURES 1 and 2. The

hybrid device is comprised of a an implantable device 12 containing a
therapeutic tissue/cell product, either at the time of implantation orin a
second stage (after pre-vascularization of the device), and an external

pump or other reservoir 14 for delivery of selected nutrients, growth



especially in the case of transplantation between

speci es such as pig to human. Moreover, a potentia
wolt@adyest age of the above-proposed cyl i ndri caPCTE82008025582

is that the deposited cylindrical colum of cells wll

be too thick for the nutrients fromthe new

capillaries to reach the nore inwardly disposed cells,

before the full thickness of the cellular inplant wll

be fully vascul arized by the peripheral capillary bed,

so that these cells may not thrive and/or only a small
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not'e not only growh of new capillaries but
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conposi tion, couple punp, elther external or

i ntoperatively @oije@ncp wm@mmp@r reservoir 14, as schematically
illustrated in FIGURES 1 and 2, and a manifold cap which serves to

distribute the infused media to a plurality of distribution conduits 30 and
to close the respective end of the cavity. In the illustrated embodiment,
four conduits 30 are provided for distributing media from the manifold cap
into the cavity 18 of the device 12. Each of the conduits is
advantageously micro-perforated for substantially uniform infusion and
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regenerati on/ expansi on thergof. As will be
appreci ated, the |local delivery of selected
factors/cytokines/drugs will facilitate long term
survival and function of transplanted cells while
m nimzing the side effects of recipient
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cap and conduits of the type illustrated in FIGURE 2. In such a case, the
end of the cavity opposite the plunger insertion end may be provided as a
fixed, preferably perforated, end wall of the device. Moreover, to provide

for infusion during the vascularization stage, in accordance with this



shape. [0011] The device could be simlar to that
described in PCT Application No. PCT/MX99/00039

wQ pusloeebed as PCT Publication WO 00/ 35371), i PCWUSDINS/025582
new capillaries are allowedto grow through a
perforated netal nmesh, which contains a non-conpletely
occluding plastic (e.g., Teflon) plunger, or could
i nclude just the netal mesh elenent, to allow for
re-vascul ari zati on of the device content by recipient
capillaries that can pass through the nesh. In this
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In this case, t¥1e cells/tissue can be progressively loaded while the
plunger is slowly withdrawn. Conduits 134 can be provided so as to
alternate with the receptacles 132 for the conduits 30 of the “sprinkler
system”, e.g. three conduits in the plunger 134 interposed with the four
conduits 30 of the “sprinkler system”, as illustrated. The three conduits

134 of the plunger would thus allow for solution/cell loading while the



the follow ng nore detail ed description of the
presently preferred exenplary enbodi nents of the
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drawi ngs, in which: [0014] 1FIGURE 1 is a perspective
view of a device and punp assenbly enbodyi ng the
invention; [0015] FIGURE 2 is an expl oded perspective
of an enbodi nent of the device of FIGURE 1; [0016]
FIGURE 3 is a perspective view a plunger conponent
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as provides effectlve localized immunosuppresion to preclude rejection
by the host immune system. Because the immunosuppression is
localized to the implanted cells, systemic immunosuppression may not be
required, or may be required only short term peri-transplant, or may be
required at significantly lower doses compared to currently used systemic
immunosuppression. The doses locally delivered may be controlled so

that, to the extent the immunosuppressive drugs are transported via the



24 includes a port 26 for operatively coupling the

mani fold to a conduit 28 operatively coupled to the
w@Qone/000288 eservoi r 14, as schematically il ustprer/@d2008025582

FIGURES 1 and 2, and a maniifiol d cap which serves to

distribute the infused nedia to a plurality of

di stribution conduits 30 and to close the respective

end of the cavity. In the illustrated enbodi nent, four

conduits 30 are provided for distributing nmedia from

the manifold cap into the cavity 18 of the device 12.

Each of the conduits is, advant ageo
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packed cell volume transplanted could be less that 15 cc of cell/tissue,

and typically less that 7 cc of tissue.



reference to FIGURE 3. [0023] Referring again to the
enbodi nent illustrated in FIGJRE 2, during the

WO ament@ss zat i on stage, nmedia can be del i ver edrp@BUS2005/025582
deened necessary or desirabte through the manifold 24,
maki ng use of the punp 14, to distribute the sel ected
nmedia to the respective conduits 30. Because of the
presence of the plunger 20 and the respective
receptacles 32 for the conduits, the infused nedi a
will reverse flow out of the receptacles and be

di i.but ed ,on ter.
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arising from the end use of the encapsulated device. The transverse

dimension of the porous body and the plunger are chosen in accordance



delivery of angiogenic factors. [0027] \Were a plunger
20,120 is provided, and renoved fol |l ow ng
woamentess zati on, the open end of the device iBCT/US2005/025582
thereafter suitably closedinth, e.g., a Teflon
closure cap or like closure device, as nentioned
above, and the surgical opening is |ikew se suitably
cl osed. Thereafter, anti-inflammatory,
I mmunosuppr essi on or other agents/nol ecul es may be
i nfused using the punp and distributed via the
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This would be a typical range for a device containing
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a partial incision is made in order to expose the plunger access end of

the device in order to remove it. If deemed necessary or desirable,
suitable media may be infused through the manifold structure to
facilitated plunger removal. When the plunger is removed, a
neovascularized receptacle is defined and is suitable for implantation of



islet cells delivering insulin). However, |arger
devi ces may be required for inplantation of

whepatiozgs es, for exanple, where the vol une of PCEUBR05/025582
be inplanted to support |ifle (e.g., in a situation of
device inplantation for bridging between liver failure
and regeneration of the native liver, or between |iver
failure and allergenic liver transplantation In these
cases the device could be built to house up to 100-200
m of cell/tissue volume, therefore requiring |arger
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iyt iaciizte RS el sunber gpa endlion ohtineRlanted §els whie
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rghtly tapered in the insert direction and/or
may be grooved or surface treated to facilitate

re@R] . Thd ofuithgeinceeasepibestiectivenessodf| the;treatmept dactor
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The transverse dinension of th porous body and t he

pl l]hgnapeahe activtyeas nnrthameemlﬂmwdtand parajfyraigecelisdamong

t hi ness required from4 to 15 mmwith a separation
03 of 1to 2 mm

[0038] While the invention has been described in connection with
what is presently considered to be the most practical and preferred
embodiment, it is to be understood that the invention is not to be limited
to the disclosed embodiment, but on the contrary, is intended to cover

various modifications and equivalent arrangements included within the



[0034] In accordance wth an enbodi nent of the
i nvention, the procedure for creating a vascul ar bed
w0 ooodetizee a reservoir for receiving biol ogi caPCT/US2005/025582

material and for facilitatithg | ong term survival and

function of the transplanted cells is conprised of

inplanting the device in the body of the patient with

t he plunger (when provided) disposed inside the porous

wall to define a gap for tissue ingrowh. One end of

the device is closed by the head of the plunger, if

pr Qi | tiv
ot R B sBppeioF MRS EpRinded GFTS, PoroRIfRe, Bih biemaive

WI t:hnfugwahmmlefscﬂnenmmed above; Ithe dévica aondctbe maplmﬁ@r?el

| oSt @ piingn HFCrbon i Rl edEslssul Bhfe Ty iding

Orfﬁﬂtaahrspﬁldﬁée of 6awarmﬁahs>et\néem Midshpsid Emngaf but using
wher eb e output of the device is into t ort al

sy@h&e pnptskessystané’ﬁo ifeedl the isplantedigeds wath nlﬂﬁ@ﬂﬁo&%s
gr Wik f?éf?)ﬁé U ev‘fa'i/prlﬂé Eé 8§§édl thhRf@rH”@tegfé?llvery of

vascu
deuag@@@nmﬁabmﬁsgap bet ween t he plunger and the porous
wal | by virtue of the encapsul ation and tissue
ingromh. The tissue ingrowmh or vasul ari zati on stage
may be facilitated or enhanced by infusing suitable
factors through the manifold structure using the punp.
In addition or in the alternative, the outer wal

and/ or the plunger nay be coated with a suitable
medi a, such a pol yner inpregnated with suitable
drug(s)/factor(s) to act as a drug delivery system

[ 0036] Subsequently, once the fibrocollagen | ayer has
been fornmed, a partial incision is nmade in order to
expose the plunger access end of the device in order
to renove it. If deenmed necessary or desirable,

sui table nmedia may be infused through the manifold
structure to facilitated plunger renoval. Wen the

pl unger is renoved, a neovascul ari zed receptacle is
defined and is suitable for inplantation ofbiol ogica
factor producing cells through the opening in the end
of the device. The biological material, nade up of the
bi ol ogi cal factor producing cells and optionally a
culture nedium selected in accordance with the type
of cell to be inplanted, is disposed within the
receptacl e defined by the space left enpty by renoval
of the plunger. The device is then closed with an
appropriate sealing elenent in such a way that the
neovascul ari zed receptacle is closed within the
patient. The biological factor pronoter cells act in
contact with the neovascul ari zed ti ssues and the

bi ol ogi cal factor is absorbs by the bl oodstream
Concurrently, imunosuppressive/imunoregul atory

nol ecul es and/ or selected gromh factors that wll

all ow survival of the transplanted cells and
potentially



regenerati on/ expansi on are infused through the
mani fol d structure. As will be appreciated, the | ocal
waoledocwen2gs of sel ect ed factors/cytoki nes/ drugs RETAS2005/025582
facilitate long term survival and function of
transplanted cells while mnimzing the side effects
of recipient inmunosuppression. [0037] To further
i ncrease the effectiveness of the treatnent, factor
produci ng cells that have been genetically manipul at ed
by known techni ques can be used. The anount of cells
in tment of diabetes referred to
hey\ébﬁﬁggg\ﬁ'@y%?%b to 12,000 islets of Langerhans
per kilogramof the patient's weight. In the case of
the invénti oA,detmf@rcmelwegctr@mﬂr%@abmlqgicegénaf@lnal

- epaplid! ibolsfe R W iy lndhferiace 5 o 8
Cehiaﬁmifdiosmlgmﬂ@eéth@mim ableabhoheide cell s

that produce substances with a therapeutic activity as
i ninpMeNEseRPressive @neiY wawthptacianipediadosaid §Pa%ﬁ1%fr‘|%a

PG et P o SpEH Fre I Boo Bl IP 2R 5 gl

t hasg@mblypr acti cal and preferred enbodinent, it is to
be understood that the invention is not to be limted

to th [ d_enbqdi but th t '

| nt ended: RS PrBhS. st colirnG 4RRaBibody Ion
ar pg Wsed iRGaiisgadd ARl BotdaasRidlint Apsrisaargay

t he appended clains. For exanple, in an alternative

cobetweenatheqplunger anshtheom@lll above, the devi ce coul d be
i npl anted wi thout the plunger, already containing the

cell s/ti,ssue,, W khouf . | - f :
vascul aft zat ﬁo‘#‘@% %'erﬁ&%e}ﬂs]%’ %&fr%f‘l?ngeﬁa% fa%@ly 'S

t heornfedl $epdratelysirsinestid plurigee otipeandrphiarplengeredddy and
with nutrients and growth factors, while favori - .
" 6 SIBANKRID AEPTIRN PIECRRIPCHely STeURRGERNY Rlrgedqutfia said
fagbg&€.V%MT IS CLAIMED IS: 1. A device for receiving

i npl'ant'ed bi ol ogi cal nmaterial conprising: a porous

outer wall defining an inner space and a fluid

mani f ol d. asséndévycd as irselairo i3, whieyeinsiaids magifatd assesmbly

one of i mmunosuppressi,ve,and/or growth fact. [a.,to
SanFuR e ClRare B R o 16 Be i I ihoELngola
OPgfAthtRINYcoHRIRS 86 distrbatiflg MReih @ daissiidel y. 2. A
device as in claim1, further conprising a plunger

body for being disposed in said space and so as.to
define & per AptRyMiee agipclain desherain therenger PlyFRlity b

wal 23 vige as in claim2, wherein said manifold
asgkﬁ@ﬁ§“ﬁ3§§5¥ﬁ§u separately from said plunger body,
and said plunger body and said manifold assenbly are
sel ectigel y itndevichasdgealaim 4 mdeeeineaidhahleasat dne conduit is

microperforated for distributing media along a length thereof.

7. A device as in claim 1, wherein the plunger body and the
manifold assembly are complimentarily configured for simultaneous

placement within the space.



space. 4. A device as in claim3 , wherein said

mani fol d assenbly includes a closure cap and at | east
woon@oclooorgs t udi nal |y di sposed nedi a di stributi OPCT/US2005/025582

conduits for distributing meédia to said space. 5. A

device as in claim4, wherein there is a plurality of

di stribution conduits. 6. A device as in claim4,

wherein said at | east one conduit is mcroperforated

for distributing nedia along a length thereof. 7 . A

device as in claim1, wherein the plunger body and the

mani fol d ass . [ N i

simulta 'eousﬁp a\l%cee?réﬁfrp@w h?%&gélég)%%g%ﬁﬂpmﬁ%vrf@g and

asthgplohgenbddy afeesatectivigheinsaned iitd saic spardey/framdopgasite

pl unger body are selectively inserted into said space

f r mospdingl eads gheait HeVIE& ends of said device. 9. A

device as in claim7, wherein said manifold assenbly

I ncl udeg. a ChQsdiic S8 @B 2t whensh saRPradReid akbicnddly Y

di sposed nedia distribution conduits for distributing

methciudes a aloduspearand @t leastiene dengitdinally |dispased media

wher ei.n .t here | L.ural i. di i i.gqn conduits.
118'52('%9"0‘:@”9@?ﬁo'gq'ﬁﬁrﬁwu%g"\%/)égégg?%&ggsl%écgt | east one
conduit is mcroperforated for distributing nedia

al ong a1bengiaiddvies 891n claitn 7Awhevéinehe isa pluedlity of
wherein the porous outer wall has first and second,
gefistiutionansiuits] side walls. 13. A device as in
claim 12, wherein said parallel side walls are curved.
L4, A 99yl Ceaa%oVich 66 7 Bl 101 URERLIA ShRPaPBASHINOLS Rduit is
wal | has seconde and third, convexly curved side walls.
15 midropeviocaed $ori disitibating &hedihatarigna temgtiptherget. body
has built-in conduits to deliver a physiologic

solutio

or the selected tissue/cell, pr t
time of q?erm(?‘a(sevd?e gad B?Hﬂaek"’?‘e ?'Pﬁgg p?)ﬂé{fsa%@%lrwz@ehas
Pl G @IhgdictBhacgamthllp patalebsitieliaReousl y | oad the
selected cell product. 16. A device as in claim15,

wherein the built-in conduits are selectively |
posi ti orl8d péreevied ag i clain iee Wherin gaifypawlliel g walls are
co ﬂw I$ of the manifold assenbly. 17. A nethod for
[ n‘g ar?trng bi ol ogi cal material in a patient,
conprising: providing a device for receiving biological
mat er i al14. saiAddeldoe as in oimdi2) gvhergiortbe poauseoutenmwall has
defi ni n(g aa i .nner sEalce and a fl uiI mani fol d assenbly
f osesendand Jird, Ganvasl fy"ad pidgtalsne of
I Munosuppr essi ve

15. A device as in claim 8, wherein the plunger body has built-in

conduits to deliver a physiologic solution or the selected tissue/cell
product at the time of removal of the plunger, either to facilitate plunger

displacement or to simultaneously load the selected cell product.

16. A device as in claim 15, wherein the built-in conduits are
selectively positioned parallel and between the drug delivery conduits of

the manifold assembly.

17. A method for implanting biological material in a patient,

comprising:



and/ or gromh factor nmedia to said inner space and a

punp or a reservoir for such nedia, operatively
w@eouphzdst o sai d mani fol d assenbl y; i npl ant i ngPGEIUS2005/025582

device at a selected |locatiten within the patient;

allowi ng tissue ingrowh through said porous outer

wall into said inner space; disposing a biological

mat erial conprising a selected tissue/cell product

within said inner space; and selectively infusing at

| east one of immnosuppressive and/or growth factor

medi a t [ n
I LG BT Rt U OB el ecs

demoztw:ilng agpadrousouter veall deftréng ancmerra@age@m a fluid manifold

neeagbRtioh ety @y HlhRois B R M 3 oprassive,

coRpbidTigrewtH fRestmedia t@'s@i&ﬂﬁheb@ﬁé{cé ané aiplrhp e & reservoir
space and so as to define a peripheral gap between the

pl fergchangdianeparatively orsaid inapnif aéserﬁe%vw h
|'s int O{rﬁglraﬂggﬁ_ghmqﬁé\%e g8R se?e%ted"\idgﬁ ?r‘?%tﬂfﬁf ;gérlt?én@?

19, fur rising renovi

sai d al laflewirg tigsaeurgriongh whvbhghasaw perfous&)utem wall into said
di sposing a biological material. 2 1. A nethod as in
cl HMRrBPaCRherei n sai d di sposing a biol ogi cal materi al

pr ecedegigiisthd &Blait&dnaterial comprising a selected tissue/cell
product within said inner space; and
selectively infusing at least one of immunosuppressive and/or

growth factor media to said inner space.

18. A method as in claim 17, wherein said implanting comprises
implanting said device in a location selected from the group consisting of

intraomental, subcutaneous, and intraperitoneal.

19. A method as in claim 17, further comprising disposing a
plunger body in said inner space and so as to define a peripheral gap
between the plunger and the wall, whereupon said tissue ingrowth is into

said peripheral gap.

20. A method as in claim 19, further comprising removing said
plunger after said allowing tissue ingrowth, and before said disposing a

biological material.

21. A method as in claim 17, wherein said disposing a biological

material precedes said implanting.



