WD 2006/ 020288 PCTI US2005/ 025582 HYBRI D DEVI CE FOR CELL THERAPI ES Thi s
application clains the benefit of U S. Provisional Application No.

60/ 591, 919, which was filed July 29, 2004, the disclosure of which is

i ncorporated herein by this reference. BACKGROUND OF THE | NVENTI ON [ 0001]
PCT Appl i c¥P 3WYP288>CT/ MX99/ 00039, publ i shed as PCT  PRETIUS2005/0255820

00/ 35371, the entire disclosure of which is incorporated herein by this
ref erence, discloses a device for xenotransplantation of islet-sertoli cel
m xtures. This is a device in which new capillaries are allowed to grow
through a cylindrical, perforated netal nmesh, which contains a

non-conpl etely occl uded plastic (e.g., Teflon) plunger. An open space of
approximately 1 mmis defined between the plunger and the nmesh to allow for
new capillaries to grow t HYBMR QE]WC@(E@B&LM&HIE%PIESM devi ce, providing
a vascul ar bed between the plunger and the nesh. After sone tine (4-8
weeks), the plunger_is renoved and the selected cells for transplant are

deposited in its stBAaappliealion clai@sRapenaiit of L\S.dfroxisiongl Applicatised in cl ose
proximty to t ' e I ol ' : clusters,
I s disclosed age' %?Iggnh)?ﬁggggﬁgrvg tf}lr%%f]agtzg? ﬁg@%gwﬁ’ﬁg?’%‘ te;é%rlngﬁ!é

Furt her mor e t hiancogpogated hereih byHkis cefeter@aspl ant ed sertoli cells is thought to
confer immunoprotection/imunonodul ation within the device. Sertoli cells
are derived fromthe testis and express FasL (Fas ligand). These cells are
t hought to be BACKGROU OF Thic INVENTIONpr ot ection and in the case of the
testis mcroenvironnent, allow for prol onged survival of other cell types

transpl anted i he t [ : i ; [ cells such
as islets, or Eigeptr anspﬁﬁt&ql'%%}%?&(ﬁi%f@ﬁg&d@gBhﬁ]sthgéla}%;bﬁs been
attenpted for Publigatioh W@W001B33¢ the entiré disblosaly efovhigk i incopotated WO

2006/ 020288 PCI/ US200 /.02\'?
herein by this re

grse%ce, discloses a device for xenotransplantation of
islet-sertoli cell mixtures. This is a device in which new capillaries are
allowed to grow through a cylindrical, perforated metal mesh, which
contains a non-completely occluded plastic (e.g., Teflon) plunger. An
open space of approximately 1 mm is defined between the plunger and
the mesh to allow for new capillaries to grow through the external wall of
the device, providing a vascular bed between the plunger and the mesh.
After some time (4-8 weeks), the plunger is removed and the selected

cells for transplant are deposited in its stead.

[0002] The availability of a capillary bed in close proximity to the
implanted cells, in an exemplary case islet cell clusters, is disclosed as
promoting engraftment of the cellular transplant. Furthermore the
presence of the co-transplanted sertoli cells is thought to confer
immunoprotection/immunomodulation within the device. Sertoli cells are
derived from the testis and express FasL (Fas ligand). These cells are
thought to be able to confer local immunoprotection and in the case of
the testis microenvironment, allow for prolonged survival of other cell
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



2 i mmunoprotection fromthe i nmune-attack of the transplanted cells by the
reci pi ent imune system SUMVARY OF THE | NVENTI ON [ 0003] Wil e the
above-descri bed approach has potential advantages, according to the system
design, the inplanted cells can still be recognized by the recipient's
system as Mg@é/m,zssr oreign live biol o{gi c tissues, andPCH@iS2f08ps58%i | | be
subject to an immune response that in 1he case of a xenograft (transplant
of tissue between different species) will be particularly strong. The
result is that the inplanted cells will be attacked as foreign tissues and
even co-transplantation of sertoli cells may not be sufficient to protect
the therapeutic cells type. Thus, powerful system c i mmunosuppression of
the patient nmay nevertheless be required, especially in the case of

transpl ant at i omrh@iopeetectigrefro@sths iramuRs-atiagk bPtheltriiplanibd egissy a potenti al
di sadvant age Ot}: t he above-proposed cylindrical device is that the deposited
co

cyl i ndri cal GrRCIBENLIMMUNGSY$eBe oo thick for the nutrients fromthe
new capillaries to reach the nore inwardly disposed cells, before the full

t hi ckness of tSeMMARVIGOF THRINVENTION | be fully vascul arized by the
peri pheral capillary bed, so that these cells may not thrive and/or only a

smal | portion of the i[wg_ant ed cells may survive until adequate

re-vascul ari zal®8H occ ile m(ﬁflﬂ"equSF%b%aRﬂiPé@'t has petestidlhvent i on to avoid
col Ul ar ¢ rananiages? Ao N: SRe RN HARpETTod Bo cdfetl! Ueh
procedures to be racogozeddybe eeaipisrts syfstaln sease-selifafozeiforivediadgic he cel | ul ar
the oase of 1 TSUEPrAMLBERIRIRWH R AR b HBHEIRE Fosmetap AR MR ot of the
i nvention to peawe étea eehogsafe(tRingplahbet tissae ibetwadrediffoieat sgediés)asilleg factors
to favor engraftnment and fungction of . .

particularly strong. The result is that the implanted cells will be attacked

as foreign tissues and even co-transplantation of sertoli cells may not be

sufficient to protect the therapeutic cells type. Thus, powerful systemic

immunosuppression of the patient may nevertheless be required,

especially in the case of transplantation between species such as pig to

human. Moreover, a potential disadvantage of the above-proposed

cylindrical device is that the deposited cylindrical column of cells will be

too thick for the nutrients from the new capillaries to reach the more

inwardly disposed cells, before the full thickness of the cellular implant

will be fully vascularized by the peripheral capillary bed, so that these

cells may not thrive and/or only a small portion of the implanted cells may

survive until adequate re-vascularization occurs.

[0004) It is an object of the invention to avoid the requirement for
long term systemic immunosuppression of recipients of cellular
transplants, which currently limits the applicability of such procedures to
the most severe cases of 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



WD 20061020288 PCTI US20051025582 3 the transplanted cells and tissues,
before, during and after re- vascularization of the cellular inplant. It is
a further object of the invention to provide a receptacle for the
cellular/tissue transplant that favors cellular survival by maxim zing
exposure of VPAWSORURK bl ant both to new capillaries groRCAIISaR0SM25E82and/ or
around the device (for exanple by del?very of VEGF) as well as to infused
substances that can pronote not only growth of new capillaries but also
prot ect/enhance the transplanted cells/tissues (e.g., antiapoptotic
substances and/or growth factors such as IG~-1, |1G~-11, HG-, GP-1,

Exendi n-4, | NGAP, Lisophylline, anong others). [0006] The invention
addresses the problemof rejection of the cellular transplant by providing
| ocal i zed i nmthedsanspiadad cellsi and.tissues)beddnepduringrand afiéd de- al | ow f or

| ocal i zed deliverr of .the

i munosuppr ess!SEHaaHN 8{;@'@%@4’@' !ﬂ%ﬁféﬁ%@éuﬂ%q PRiect ASithe ng t he

requi renent of inkehidtdtd FHUME \aSree8ptaclei foNHB LRINRF/ BSSieQParidbldritthdteci pi ent
patient, and provides for the addition of factors that favor cell

engraftment, gfRyREscellwiarsyndval By maxinizing exposuisefithe taasphant bethdehi eve t he
f oregoi ng and L : i r}_*gﬂgi t f@% d conbi ne
two ki nds of dgéﬁ?égm?g%%rﬁygv\}ri\%@ﬂgmhy rlrdé?g%r\%@% ae@?l ommé‘%rwa cel lul ar
t herapy to be delivieoy oEIEGHES asgvellrgs! tainfasedisubstarcesdhatadam promotendiesi red cel |

or cell conpositjon cqupl ed with upp, either, external or, _internal, to

|l ocal |y deli vePn'inWo@J%&%%cﬁnq;@F%ﬁBPé%f ?%}%}‘Cﬁﬁfﬁ%ﬁaf‘%@&&fﬁe/ or

sel ected grow Belisitaguies fe.ghahtiapdptott) $ubstarieey analor growthdattorsidhant ed cel |'s
and potentially regeneration/expansion thereof. be appreciated, the

As [
| ocal del i ver yas §aFddGEct ddGFa rb/%@ﬁ%é%‘ﬁﬂ%d&sﬁﬂy"inﬁaﬁﬁpﬂg ate | ong

termsurvival gfgds)function of transplanted cells while mnimzing the side
effects of recipient :

[0006] The invention addresses the problem of rejection of the
cellular transplant by providing localized
immunosuppression/immunoregulation, which will allow for localized
delivery of therapeutic levels of immunosuppressive/immunoregulatory
substances, while avoiding the requirement of a long term systemic
immunosuppression of the recipient patient, and provides for the addition
of factors that favor cell engraftment, growth and function.

[0007] More particularly, to achieve the foregoing and other objects,
the invention proposes to modify and combine two kinds of devices to
provide a hybrid device that allows for a cellular therapy to be performed
using implanted devices containing the desired cell or cell composition,
coupled with a pump, either external or internal, to locally deliver
immunosuppressive/immunoregulatory molecules and/or selected growth
factors that will allow survival of the transplanted cells and potentially
regeneration/expansion thereof. As will be appreciated, the local delivery
of selected factors/cytokines/drugs will facilitate long term survival and
function of transplanted cells while minimizing the side effects of recipient

immunosuppression.
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I mmunosuppr essi on. WD 2006/ 020288 PCTI US2005/ 025582 4 [0008] Thus, in an
exenpl ary enbodi nent, the invention is conprised of a device to provide a

m croenvi ronnment favorable to cell survival and function and a punp for

| ocal delivery of factors, cytokines and i munosuppressive/imunoregul atory
mol ecul es Y &WHM3P288 t he inplanted cells contai ned i nPCHASA®SDIS682 The punp
can be external which would generally*be preferred for ease of |oading of
different nedia cartridges, or internal, such as subcutaneous with a

| oadi ng port and renote controlled infusion device. Loading of selected
agents, preferably by a replaceabl e/di sposable cartridge in an external
punp can be tailored to the different requirenents of the inplanted
cellular environnent at different tinmes. Exenplary agents include agents

for vascul ari z@abogin ( eTHis, indrem@atyl erhBddiRMBRELIRS aveRtigh is anti - TNFal pa,

| ysophil i ne, entoxyfilline, COX-2 inhjbitors, etc.),

ci t oprot ect i veFURRN tBodevice tRIAYide RdnisranwEonmgntiana@ble iokedi ng nol ecul es
(e.qg., Dr. Ter ; SN\ ' ' = ' bl ockade,
etc.); i m*runoi%wg‘?lreégg @‘Qcagen’ﬁ%g‘(’eﬁ.mé’.[ f,dF L%g%‘?ré'y'é’%ﬁ’ Ofggérrt%gﬁy%k ﬁ,egATQ

Prograf, antiandinmmunosuppraseive/inFmynosegulatonamdlegutestdirectiytaothe (e. g., | G- 1,

IGF-11, | NGAP,_ exendi n:4 P-1. .. [ 0009] The inplanted cel.ls can be

al | ogeni c or x'E}Piﬂ'ﬁﬁﬁé?e\'%?%l%'f‘e&én E%e:c}ecwc[ei. w&mpﬂgﬁﬁﬁ %ﬁ’ﬁ”ﬁ‘?'ﬁ‘é cel |

types (e.g., swotilglgenerdllye prarseiabi sade ciNeading of aiferehtnittia ved cell's, stem
cells, etc.). Beside ancreatic islets, which _are considered a mjor

target, the st?%rwgﬁﬂf‘?%na'i $Hrbras sbcetanequs with leadiPpInEAN®D ot her tissue
T Sevi oo B Bhuo A A0l My o SRAQY BT ARty oot o
porous outer wey & replaceable/disposable cartridge in an external pump can be tailored

to the different requirements of the implanted cellular environment at

different times. Exemplary agents include agents for vascularization

(e.g., VEGF), anti-inflammatory (e.g., anti-TNFalpa, lysophilline,

pentoxyfilline, COX-2 inhibitors, etc.), citoprotective/antiapoptotic

agents/molecules, tolerance inducing molecules (e.g., Dr. Terry Strom’s

power-mix, fusion IL-10, custimulatory blockade, etc.);

immunosuppressive agents (e.g., rapamycin, campath-1H, ATG, Prograf,

anti IL-2r, MMF, FTY, LEA, etc.); and growth factors (e.g., IGF-I, IGF—II.,

INGAP, exendin-4, GLP-1, HGF).

[0009] The implanted cells can be allogenic or xenogenic islets,
alone or in combination with other cell types (e.g., sertoli ceils,
mesenchimal and bone marrow derived cells, stem cells, etc.). Besides
pancreatic islets, which are considered a major target, the strategy of the
invention could also be applied to other tissue and cell therapy model

systems.

[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



defining an inner space and a fluid manifold assenbly for selectively

I nfusing at | east one of i munosuppressive and/or growmh factor nedia to
said space and a punp or a reservoir for such nedia, operatively coupled to
said mani fol d assenbly. In an exenplary enbodi nent, the device is a WD
2006/ 020288VBE0EH5/ 025582 5 generally flat and pot RETTER905/02858ht | y
curved to maxi m ze | oading and re- vastul ari zation while addr essi ng
potential cosnetic concerns, particularly for sub-cutaneous placenent. The
devi ce may however be of cylindrical shape. [0011] The device could be
simlar to that described in PCT Application No. PCT/MX99/00039 (published
as PCT Publication WO 00/35371), in which new capillaries are allowed to
grow through a perforated netal mesh, which contains a non-conpletely

occl udi ng pl ageneralleflgt andieateotially slightlyeurves tocoakicthizenading gnadsie- t he net al

ocipi et captTeufirizBVon ik oiAaSaRoh el EBoua e, BRMEORLY Y, “Yase.
the device wofdréubdutaricous pledemdnt. Thpldente inayheweves b'étcﬂr@?fmdncadur_e, wher e
the transplanted tissue would be | oaded al one, or preferably in conjunction

with a matrix 9MeR%-omaterial that could allow to support viability and
function of the transplanted tissue/cells while the re-vascularization

process occurS[ooﬁEh et tid dewibw! bEUIE Dl SR thdtRieBLMSEd inPcv th or  wi t hout
perfl uorocarbon (PFC) droplets or a PEC m croenul sion (to inprove

oxygenati on of APRECQ_“FDQMI{O RETMX99/906R30 (publishesharePCT RedicatioyWO  Mar es- Gui a
o oo eSS b e S8 ol o o G000t 207 O
singl e operati parforatesxdt methl ofeshyehphaethinea nas-coatpletetycodajudingre " pl unger ™
w11 e the" es DERF I Se SRIOMERIENGS: S S8 Heludpal Tof melal mesh ¥ SYstem that

element, to allow for re-vascularization of the device content by recipient

capillaries that can pass through the mesh. In this latter case, the device

would advantageously be implanted in a one step procedure, where the

transplanted tissue would be loaded alone, or preferably in conjunction

with a matrix or biomaterial that could allow to support viability and

function of the transplanted tissue/cells while the re-vascularization

process occurs. Such matrix could for example be Biodritin with or

without perfluorocarbon (PFC) droplets or a PFC microemulsion (to

improve oxygenation of the tissue/cells inside the chamber - see, e.g.,

Mares-Guia patent on PFC and biodritin, U.S. Patent No. 6,630,154). An

advantage of the latter embodiment would be to allow implantation of the

device in one single operation, instead of two procedures as required by

the “plunger” system. In either embodiment, device would include a

delivery system that will be the essential component to allow 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



drugs and nutrients/growh factors. [0012] The invention may al so be
enbodied in a nethod for inplanting biological material in a patient,
conprising: providing a device for receiving biological material, said
device including a porous outer wall defining an inner space and a fluid
mani f ol d as¥@AWeN2RE} sel ectively infusing at |east on@C#fUS2005/025582

i mrunosuppr essi ve and/or growth factor®nedia to said inner space and a punp
or a reservoir for such nedia, operatively WO 2006/ 020288 PCTI US2005/ 025582
6 coupled to said manifold assenbly; inplanting said device at a sel ected

| ocation within the patient; allowi ng tissue ingrowh through said porous
outer wall into said inner space; disposing a biological material conprising
a selected tissue/cell product within said inner space; and selectively

i nfusi ng at | easupledto sdidimaniioisagsemidys iimplaating eaidgievidehat  selécted nedi a t o

said i nner spage..The.i ant ..l ocatian he intraonmental (an onental

pouch), subcut E’ﬁéB%YV'thhﬁPPH%@‘r5‘?%8&5&%"%%%“&’8&8 SRPYHUt of the
devi ce woul d beuleRiwalltifte safY infbr Spatecdispodit Bidibich Malerl OF THE DRAW NGS
[ 0013] These and ot her objects and advantages of tThis invention, wll be

more conpl et el FOMRHENG AxRiecied) tisgue/callipspduet Mithinpsaid innesspage;@nd t he

foll ow ng nore | '% | 1Rk ; : exenpl ary
enbodi ment s of s?ﬁ%‘?‘{dr'ﬁ@%t | O éﬂtlgééét%eﬁgfé@ﬁjﬁlgﬁémﬁ%{n?Eh%gw%@gonpanyi ng
drawi ngs, in wfdctdr:média1d saillidurEpaces The jroplaptiotatien magweof a devi ce and

punp assenbly. dvi i ntian: [0015] FlI GJ 2 .S a xpl oded
perspective of 'r‘gﬁgﬁ}%‘&qgﬂéEﬁmg?a{%f)f{gr%dﬁ\’};cé’ga UB, @JEEaE?mPB@%‘G]% FIGQURE 3 is
a perspective guchcasas! tHe @atput ofhedavice WOUO baiiftg the paftapdystdrmat i ve

enmbodi nrent of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] These and other objects and advantages of this invention,
will be more completely understood and appreciated by careful study of
the following more detailed description of the presently preferred
exemplary embodiments of the invention taken in conjunction with the
accompanying drawings, in which:

[0014] FIGURE 1 is a perspective view of a device and pump
assembly embodying the invention;

[0015] FIGURE 2 is an exploded perspective of an embodiment of
the device of FIGURE 1;

[0016] FIGURE 3 is a perspective view a plunger component
according to an alternative embodiment of the invention.

DETAILED DESCRIPTION OF THE INVENTION

[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



DETAI LED DESCRI PTI ON OF THE | NVENTI ON [ 0017] An enbodi nent of a hybrid

devi ce 10 enbodying the invention is illustrated by way of exanple in
FIGURES 1 and 2. The hybrid device is conprised of a an inplantable device
12 containing a therapeutic tissue/cell product, either at the tine of

i mpl ant at i ONC AWM second stage (after pre-vascul ari PETIUSRO08/P25682
device), and an external punp or ot hel reservoir 14 for del i very of
selected nutrients, growh WO 2006/ 020288 PCTI US2005/ 025582 7 factors and
I mmunonodul at ory/ i mmunosuppr essi ve substances to inprove vascul ari zation,
survival, function and gromh of the inplanted tissues/cells. The

I npl ant abl e device 12 includes a porous outer peripheral wall 16 defining
an inner space or cavity 18. The porous outer wall is perforated
sufficiently stctessapdinmypomeduladryfimeunesuprsessivasubataness tot he
perforations t ' I : 1 ' ; of

t ranspl ant ed c@m}é\%{g@& esr}grglﬁg@dﬁ{]“g?%?fﬁbg*oor%ﬁd}ﬁ@wﬂPﬁg%[)@{r#%ﬁg ions may
be, e.g, 300- 8tissuesicelis), Theireplantabl ddice ¥Dclides @i porous oerway of  exanpl e,

a stainless steel nmesh w hol.es around 500 mi cr.o be rovi ded, but
the. hol es coul BOTRNEGs vl g &g af TBie" Gparer cavig 18) THe DATeUERRBE men:
during the vasadll & perfdra sufftfehtlydo 48 toRUBW 18PcApillHicsRO sl irblgm the
cavity defined by the porous peripheral wall 16 to define a vascCul arization

space or gap wherperiasatiqns|to provige atvascular bad for prameting engratiment ofi s preferred
that the size | ki : r . cm

al together in tt? ’i‘g‘éﬂﬁgggﬁﬁragedgf’lé’;’?éérﬁﬂ?’ﬁ'ﬂ?@ts"g t %rtlﬂ%‘.)%#%@'&ﬁ@raéas there
is 1 to 2 nmm obeomgi 3080 microownbreapieferably 490-100emjtromgBy wayrafi de t he nesh.

losed during PREMGESEIAPSSHeBHRE S BARTRS T8 BrRosmaber The
i nsert pl unger pefidedabut the FRIRCEduNEb sy @RtMerbf bighet.he cavity 18 to

[0018] In one embodiment, during the vascularization phase, a

plunger 20 is disposed within the cavity defined by the porous peripheral

wall 16 to define a vascularization space or gap with the wall of about 1—

2 mm. In this regard, it is preferred that the size of the device be limited,

preferably to less than 1 cm altogether in thickness, more preferably, less

than 0.7 cm, whereas there is 1 to 2 mm of capillary ingrowth all around

the plunger, inside the mesh.

[0019] Referring to the illustrated embodiment, one end of the cavity
18 is closed during the vascularization stage with the head or cap 22 of
the insert plunger 20 that is selectively disposed within the cavity 18 to
define the gap for the new capillaries. A manifold assembly or structure
24 is provided at the opposite end of the device. The manifold structure
24 includes a port 26 for operatively coupling the manifold to a conduit 28
operatively coupled to the pump or 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



define the gap for the new capillaries. A manifold assenbly or structure 24
I's provided at the opposite end of the device. The manifold structure 24

i ncludes a port 26 for operatively coupling the manifold to a conduit 28
operatively coupled to the punp or reservoir 14, as schematically

i |l ustrat edw ﬁq%N%?GES 1 and 2, and a manifol d cap whi cPCIASYWS/025582
distribute the infused nedi a to a pl ur%llity of distribution conduits 30 and
to close the respective end of the cavity. In the illustrated enbodi nent,
four conduits 30 are provided for distributing media fromthe manifold cap
into the cavity 18 of the device 12. Each of the conduits is advantageously
m cro-perforated for substantially uniforminfusion and WO 20061020288

PCTI US2005/ 025582 8 distribution of the media within the cavity. The

m cr o- per f or at Aistributia obthe medipoyithity thel cavity blihe dnictomperfarationsenaybeve, t he

m cr o- perforat| r uit |e In a manner
to corrpensate R'?&Wg'égr&)é" ésHé I?‘Ahgghg@aﬁveog chFPeer‘%éﬂtgqq? rﬁ%; pﬁe conduit in
a di recéI i ondaV\awnb‘wctiemalbhg thciimomridllltdengtb ugasmrmeglfrlh tompe ﬁlséZtglfdntwt i ﬁn FL Lhe
injected nedi a escribed in er el ow. |t shou e
nored that i n- SaEERS PiESsue AR T TEISTathl Bleocryiulih ARG AWK, ugh t he
mani fold str UC?r&ﬁﬁha%aﬁlfW Q8 bRSurdlrifornd ArtbutioR df e iMgRted hedif &1 ded) may
be coated with a suitable nmedia, such a pol ynmer inpregnated with suitable

drug(s)/factor degcribeddn geeatet detail belowr ug del i very system particul arl y when

the device is first inplanted. [0021] In the enbodinment illustrated in
FI GURE 2, the } t pl r eceptacles 32
di sposed for ngbg@{I vellyggﬁu%g%?]dtéﬁr:{eﬂégﬁ?dn eqﬂfg%?wéfs 30 of the manifold

during the vastan:lt@rslcywklrms/diuggthrougrhm mamielcpstmtgene 20 toaouter mally be
renmoved in its

t L
pl ace the "spr Fﬁaff’éf @EP%% (q(?é?\ﬁ%%@ r%y %ﬁéatgé:‘fﬁ élf gn'f%h%?" ea\r/r:aglgf :)Ind 24.
A sui t abl e endsgtpa pofmer-idipreghabdd @ith suitable drug(s)/factor(s) to also act as

a drug delivery system, particularly when the device is first implanted.

[0021] In the embodiment illustrated in FIGURE 2, the insert plunger
20 includes longitudinal receptacles 32 disposed for selectively slidably
receiving the conduits 30 of the manifold during the vascularization stage.
Thus, the plunger 20 can simply be removed in its entirety following the
vascularization stage leaving in place the “sprinkler system;’ defined by
the conduits 30 of the manifold 24. A suitable end closure, e.g., a plug
corresponding to the external (lower) portion of the plunger is applied to
the device to close that end of the cavity following deposition of the
cellular media within the cavity defined by the vascularized bed. This
plug (not illustrated) can have little recesses for the extremities of the
conduits 30 of the “sprinkler system” to lodge.

[0022] In the alternative, a manifold assembly is not separately
provided and, instead, once the vascularized bed has been formed, the
plunger can be replaced with a manifold structure including a manifold
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



corresponding to t

the device to close that end of the cavity foll ow ng deposition of the

cellular nedia wt
(not illustrated

condui ts 33YQ#00p
mani fol d assenbl y

he external (lower) portion of the plunger is applied to

hin the cavity defined by the vascul arized bed. This
can have little recesses for the extremties of the

pl ug

88sprinkler system to |odge. [0022] PATAUS005DIS&82native, a

IS not separately p%'ovi ded and, instead, once the

vascul ari zed bed has been formed, the plunger can be replaced with a
mani fold structure including a manifold cap and conduits of the type
illustrated in FIGURE 2. In such a case, the end of the cavity opposite the
end may be provided as a fixed, preferably perforated,

end wall of the device. Mdrreover, to provide for infusion during the

pl unger insertion

vascul ari zat i oaltern

atiye, thenplungerrptefesabliyitseif inbludes\en hufasivazoag®ld

[t uston nan 1 31 maln GG sucl S pRngBPECinf BSGRARONI, doscri bod

bel ow wi t h r efef¢érencetd PIGURERE 3.

[ 0023] Referring again to the enbodi nent
illustrated in FIGURE 2, during the vascul arization stage, nedia can be

uSe of the punBOBkl, 1 GieIPCRG A e e e Hkeled B TR e poct v

conduits 30.
receptacles 32 for

the recept acl eROGR$§AROIHAESIAD

within the cavi
pass through t D‘io

pective
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the conduits, the infused nmedia w l reverse flow out of
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t he surroun |ss t he
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vascul ari zat i oBetmsesojftme pr&snnd:qobthegnimgmeo aridethepéspeg:ave plug is surgically

accessed and then
and/ or tissues"EP
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the receptacles and be distributed on the outer surface of the plunger 20,

within

the cavity and, depending upon the stage of capillary formation,

may pass through the mesh to the surrounding tissues.

(0024] Once the vascularization has sufficiently progressed, the

plunger plug is surgically accessed and then slidably displaced from

within the cavity. The cells and/or tissues for transplantation are then

disposed within the cavity 18 previously occupied by the plunger 20.

[0025] A suitable media may be infused to flow between the plunger

and the new capillaries to facilitate removal of the plunger. In this regard,

with reference to the alternate plunger embodiment of FIGURE 3, the

assembly could include an infusion system with conduits 134 built into

the pl

unger 120, so that they can be used to infuse solution to facilitate

removal of the plunger 120. Such conduit(s) 134 may also be used to

deliver the cells/tissue at the time of slow withdrawal of the plunger 120.

In this case, the cells/tissue can be progressively loaded while the

plung
altern

er is slowly withdrawn. Conduits 134 can be provided so as to
ate 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



di sposed within the cavity 18 previously occupied by the plunger 20. [00251
A suitable nedia nay be infused to flow between the plunger and the new
capillaries to facilitate renmoval of the plunger. In this regard, wth
reference to the alternate plunger enbodinent of FIGURE 3, the assenbly
coul d i ncl ¥R 2YA?%¥usi on systemwith conduits 134 bui | PCTASH05HI82p| unger
120, so that they can be used to infud® solution to facilitate renoval of

t he plunger 120. Such conduit(s) 134 may al so be used to deliver the
cells/tissue at the tine of slow w thdrawal of the plunger 120. 1In this
case, the cells/tissue can be progressively | oaded while the plunger is
slowy wthdrawn. 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 t hBlupaenlRe isTemovad.inthediternative: &a., md@re thapldngerdoss of t he
"sprinkler sys ; | : | he pl unger
woul d thus all g%%?@saﬁt%'% P@%'gée)ﬁlgr f%i@?ﬂr%bgﬁ}’%gqﬁmé %\Bbégg%%%ZSS

PCT/ US2005/ 0256B3URER, theaitisssie/cells cas beslelivardd to the: thavics orcenthei ve, e. g.,

where the plun of 41 r nor it(s) for. cell r posit, as
In the enbodi ngﬁbg%ﬁgﬁﬁwgfﬁ%bg?’gpﬁea %@%ﬁ%ﬁg{é’ Fén%%ﬁ%g%éo %éﬁi%@r@gﬂ o the
devi ce once thshowhunger is renoved by using a snmall catheter connected to a
syringe (not shown). [0026] In accordance w th anot her enbodi ment of the

i nvention, the ice is i anted, al ready | oaded wi.th cells/ti e and
witrout oy o 1gey ouhiaceBiancs Rl Bl EmERSiBeR, otk eRteT the
pre-vascul ari zggiiedis iﬁﬂﬁ&rﬁed bﬁeéﬂ? lbh&é&d wtheﬁﬁ@séﬂ%@ﬁdXhﬂm&ﬁ%ﬂ?' y 24 and

conduits 30, the so- called "sprinkler systenmf, are still used to feed the

i npl ant ed cel | Blupgenstrypture; drhwus, iartbisgranadimeals ther fiyst, pne-vasquiarization
vascul ari zati o : Iyer | G : 7] Were a
pl unger 20, 120%%%?%@&3%@? bgﬁtﬁbrﬁéﬁ{ﬁféggﬁ%ﬁﬁ%ﬁgﬁgha coftGits §0’ tLg%

called “sprinkler system”, are still used to feed the implanted cells with

nutrients and growth factors, while favoring vascularization through the

delivery of angiogenic factors.

[0027] Where a plunger 20,120 is provided, and removed following
vascularization, the open end of the device is thereafter suitably closed
with, e.g., a Teflon closure cap or like closure device, as mentioned
above, and the surgical opening is likewise suitably closed. Thereafter,
anti-inflammatory, immunosuppression or other agents/molecules may be
infused using the pump and distributed via the manifold 24 and
distribution conduits 30 to the transplanted cells and tissues. As will be
appreciated, the generally flat thin configuration of the device contributes
to the delivery of the nutrients from the new capillaries to the deposited
cells. Moreover, the infusion of suitable media via the manifold and
distribution conduits ensures proper support of the implanted cells as well
as provides effective 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



vascul ari zation, the open end of the device is thereafter suitably closed
wth, e.g., a Teflon closure cap or |like closure device, as nentioned
above, and the surgical opening is |likew se suitably closed. Thereafter,
anti-inflammatory, imunosuppression or other agents/nol ecul es may be

i nfused usiV240p/B20288np and distributed via the manif ol dPewuarnds/oxssst ri bution
conduits 30 to the transplanted cellsland tissues. As will be appreciated,
the generally flat thin configuration of the device contributes to the
delivery of the nutrients fromthe new capillaries to the deposited cells.
Moreover, the infusion of suitable nedia via the manifold and distribution
conduits ensures proper support of the inplanted cells as well as provides
effective localized i nminosuppresion to preclude rejection by the host
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ergonomc, to be confortable to the patient while inplanted and to mnimze
stress concent P@adenconfiguralion and may axerciake eegylindricatéorm, poevidetkihe
configuration @6}% 1 ' ' : ' conduits
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reach.

not reach.

[0029] The porous outer wall can be of stainless steel, polymer or
any other suitable material that will provide dimensional stability thereto
as a cavity defining member and which will provide the necessary
porosity for capillary/tissue ingrowth. The length of the porous section
may be any suitable length and width according to the therapeutic needs
in order to adequately favor the production of the biological factor to be
provided by the implanted cells and may be thus the device may be
around 3 to 15 centimeters in length and width. This would be a typical
range for a device containing cells that deliver a therapeutic product (e.g.
islet cells delivering insulin). However, larger devices may be required
for implantation of hepatocytes, for example, where the volume of cells to
be implanted to support life (e.g., in a situation of device implantation for
bridging between liver failure and regeneration of the native liver, or
between liver failure and allergenic liver transplantation: In these cases
the device could be built to house up to 100-200 ml of cell/tissue volume,
therefore requiring larger dimensions. In the case of islets the total
packed cell volume transplanted could be less that 15 cc of cell/tissue,
and typically less that 7 cc of tissue.



[0029] The porous outer wall can be of stainless steel, polyner or any
other suitable material that will provide dinensional stability thereto as
a cavity defining nmenber and which will provide the necessary porosity for
capillary/tjssue ingrowh. The |ength of the porous section may be any
suitabl e Ie‘ﬂélzﬂ’ Lt g&m dth according to_the therapeutic REXAS2005/2558%2der t o
adequately favor the production of t he? bi ol ogi cal factor to be provided by
the inplanted cells and may be thus the device may be around 3 to 15
centinmeters in length and width. This would be a typical range for a device
containing cells that deliver a therapeutic product (e.g. islet cells
delivering insulin). However, |larger devices may be required for

i npl antati on of hepatocytes, for exanple, where the volune of cells to be
i mpl anted to si361t |iAe wilkbgappieciated;ithaidegrer obpodssity ot thenpitent at i on f or
bri dgi ng betwee IL r,failu and_r rati o he .native liver, or
between |iver P& "YJW@ % #‘grs&?n?féﬁg @0'{‘}9 ‘éeﬁlsﬁﬁt'ﬁlm%ﬁasqu’?these cases
t he device COU|bédb¢=obth|Meés©nhmeSs?sz@f therriéya ot Mored maly eeddtéininsgie vol une,
therefore requiring, | arger di nensions n the case of islets the total

packed cel | voRGRYYiNGiqpe 5@1’9@'@%8@@% th%E@"QHﬁé‘ﬂatQ@sHﬂ"foe cel I /tissue,
and typically less that 7 cc of tissue. WD 2006/ 020288 PCT/ U52005/ 025582 12

[0030] As will | mmpprewhebrb@urémsdﬁ%@dﬁf.naera@méaésgtacﬁ\)&e outer wvall

will determ ne the size of the neo-formed vessels in the vasc_ul ar bed. For
this reason, tengiudiwabendsef thedevise have adengih sbitable fer thiedenttioneor di ng to

the target appl bgm{gg@ gft 41807%% Lélnat %Ogé E#c@&g@'e éﬁ%ﬁ&]é?;'he cl osure

caps or plugs e respe ive ngl t he device
have a | ength slnngﬂabf mefdnwdehwhilenrnamngmrao{sversedirhelgslows sindglar td thesgor ous wal |

and may be for a %, 0of .the Ienth of i ce whl e having
transverse di m?ﬁg]e OE?SP%[r'fldgefnr‘?g eﬁaqﬂég 1 f deened

necessary or degdteming @lernélsts imal 58 provided to suitably secure the plunger,
manifold, and/or other end cap in place.

[0032] The plunger unit 20, 120, is preferably a solid compohent
having a shape generally corresponding to that of the perforate wall 16
but in each direction reduced so as to define a gap with the perforate
wall. The plunger may however have a slightly different shape that the
outer perforate wall to facilitate insertion and removal. Thus, the walls of
the plunger may be slightly tapered in the insert direction and/or may be
grooved or surface treated to facilitate removal. The plunger can be solid
or hollow, although solid (except for manifold conduit receptacles and/or
it's own infusion manifold) is preferred for dimensional accuracy and to
minimize the likelihood of media passing into the inside of the plunger
and then potentially decomposing over time.

[0033] In use, the thickness of the vascular bed formed by the
encapsulation of the device 12 and capillary growth through the porous
wall 16 depends on the gap between the porous body 16 and the plunger
20, 120, the spacing being determined according to the requirements
arising from the end use of the encapsulated device. The transverse
dimension of the porous body and the plunger are chosen in accordance



fastening el enments nmay be provided to suitably secure the plunger,

mani fol d, and/or other end cap in place. [0032] The plunger unit 20, 120, is
preferably a solid conponent having a shape generally corresponding to that
of the perforate wal | 16 but in each direction reduced so as to define a
gap with t EORYSPYE/k ¢ wal | . The pl unger may however hX¢E/US2005/02682 v
different shape that the outer perfor te wall to facilitate insertion and
renoval . Thus, the walls of the plunger may be slightly tapered in the
insert direction and/or nay be grooved or surface treated to facilitate
removal . The plunger can be solid or hollow although solid (except for

mani fol d conduit receptacles and/or it's own infusion manifold) is
preferred for dinensional accuracy and to mnimze the |ikelihood of nedia
passi ng i nto t Mithithgvdlume andithighneas eaquirad dromhé o p6memtwitd &y deconposi ng
over time. [0O Lckness of the vascul ar bed formed by the
encapsul ati on ggh?%goﬁégpeé%ﬁiﬁghdnﬁapiIIary grow h through the porous wall
16 depends on the gap between the porous body 16 and the plunger 20, 120,
the spaci ng beio034pet er m acxdrdarcervdthngn émbbdient ofithesinention, the sing from the
end use of the encg suj at ed . devi ce. sverse dinension of the porous

body and the pIPIRRF craatiog? Yﬁcﬁ@ég?éﬂé‘h SfingR IRRSEYYD P geceiving
PCT/ US2005/ 0255fkogided rﬁmtenartdm 0 Pt R ot d bR BH KR gm 4 L0 15

with a separatlon or gap of n accordance Wth an

enbodi ment of theetrarspiantpd gells ﬁ@owﬁgdogjmlamrngchheatevm in theabedy @fr bed to
def Ilitat
ong term sur v patdt wifiiBe bler RliferdoiBea a0 0808 shFRoldlS 1| 24 of

i npl anti ng t he wddito deflmelatgap fbongsuefmgrbhrth p@he end ofithndéviee islclusw (when

rovi ded) dis n5|d Or 0| to define, ap for tissue
!Ongr ont h? Onepgﬁgh%h ?%8 arg B[qy or plugged or m?egq' ﬁ)y cIoseé

and the other end of the device is closed or is capped, e.g., with the

manifold unit (or closed in case the mandrel is later substituted for the
plunger or incorporated in it). The implant location may be intraomental
(an omental pouch), subcutaneous, or intraperitoneal, whereby the output
of the device is into the portal system.

[0035] When implanted in this way, the porous body is overlaid with
fibrocollagen by the natural action of the patient's body and a vascular
bed develops in the gap between the plunger and the porous wall by
virtue of the encapsulation and tissue ingrowth. The tissue ingrowth or
vasularization stage may be facilitated or enhanced by infusing suitable
factors through the manifold structure using the pump. In addition or in
the alternative, the outer wall and/or the plunger may be coated with a
suitable media, such a polymer impregnated with suitable
drug(s)/factor(s) to act as a drug delivery system.

[0036] Subsequently, once the fibrocollagen layer has been formed,
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



by the head of the plunger, if provided, or plugged or integrally closed,
and the other end of the device is closed or is capped, e.g., wth the

mani fold unit (or closed in case the nandrel is |ater substituted for the

pl unger or incorporated in it). The inplant |ocation may be intraonental

(an onent alVPOWER0288s  hcut aneous, or intraperitoneal, WRETABI05MESBUt put  of
the device is into the portal systen11f0035] When inplanted in this way, the
porous body is overlaid with fibrocollagen by the natural action of the
patient's body and a vascul ar bed devel ops in the gap between the plunger
and the porous wall by virtue of the encapsulation and tissue ingrowh. The
tissue ingrowh or vasularization stage nay be facilitated or enhanced by
infusing suitable factors through the manifold structure using the punp. In
addi ti on or i nbiojqgicalfacierripdyeing calls thrrugh theopeaing/ipthe erd of theger may be

coated with a hd a s a | ] i th suitable
drug(s)/factor ?E?lb%'o?ggym;ésb'galéﬁﬁgn%'éF‘%\gépﬁ)t/g{g%%%twwbsequent ly,
once the fi bropoiduaingreellspad dptiendlyencidlturerawdium, seledtedin accordance i s nade in
order to expose.lhe plunger access end of .the devjce.in order to renove it.
If deened neceygé?@e B’Pedﬂ&ep_i%ﬁ%,'mpléﬂgpaﬁldésq?éﬁ a‘(v'mtr@e’eFﬂ?tﬁg@d through the
mani f ol d st r uchefied By theaspack 16t BfhpH) w@ﬁ{ovéﬁeﬂhalplury&nThafejenicuﬁ@er I's
renoved, a neogvascularized receptacle is defined and is suitable for

i npl ant ati on otheslosssbyitian SaPIpTAIgSIARBY elesirmt in suctha Wayghakiher act or
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appropri ate seghindoSuppiestivd/imriusdreguiatry FoRdculdseand/or selected growth

factors that will allow survival of the transplanted cells and potentially

regeneration/expansion are infused through the manifold structure. As

will be appreciated, the local delivery of selected factors/cytokines/drugs

will facilitate long term survival and function of transplanted cells while

minimizing the side effects of recipient immunosuppression.

[0037] To further increase the effectiveness of the treatment, factor
producing cells that have been genetically manipulated by known
techniques can be used. The amount of cells in the case of treatment of
diabetes referred to hereinabove is 6,000 to 12,000 islets of Langerhans
per kilogram of the patient's weight. In the case of the invention, these
can be combined with Sertolli cells in order to immunologically protect
them from rejection. In addition, or in the alternative, the cells disposed
inside the device can include cells that produce substances with a
therapeutic activity as in the case of thyroid and parathyroid cells, among
others.

[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



neovascul ari zed receptacle is closed within the patient. The bi ol ogi cal
factor pronoter cells act in contact wwth the neovascul ari zed ti ssues and

t he bi ol ogical factor is absorbs by the bl oodstream Concurrently,

i mrunosuppr essi ve/ i mmunor egul atory nol ecul es and/ or selected growh factors
that will aYPYW6/820288 val of the transplanted cells and BET@R2005(0215582

regener ati on/ expansi on are infused thidugh the manifold structure. As will
be appreciated, the local delivery of selected factors/cytokines/drugs wll
facilitate long termsurvival and function of transplanted cells while
mnimzing the side effects of recipient inmmunosuppression. [0037] To
further increase the effectiveness of the treatnent, factor producing cells

t hat have been genetically mani pul ated by known techniques can be used. The

amount of cel | 8PIfitaRcthecape- the appendedsiaimss Fatiexampls; in ap aftemative

her ei nabove is ol f Logram of the
patient's wei gﬁ%f%?‘gattoﬁé;%ase I8Pé¢ ﬁgé\(ég\%éﬁ?l&gﬁé B?ﬂgsbeeqﬁ{(?zliérﬁt 2 conbi ned with
Sertol li cell swithodrthe plunger,raiieady ogntaming/thproetlstissue, étmotit providdjgect i on. I n

addition, or ip the alternative, the cells disposed, inside the. device can
el ude cel | s TS RNARe YabE atzAoR Rebiedt MBRR RS aliet dult BSrE) st he
case of thyroi thexggrimasedysyem’ @ feed ke infpramad coldwitis nulriéaiBand\hi | e the

i nvention has been described in connection with what is presently

consi dered to 8©YthaGiars; while favodng rervasqularizatior ihroughh the deliyery ¢ “is to be
under st ood thahn@ﬁﬁeﬁ@%ﬁﬁ&%?” is not to be limted to the disclosed

enbodi nent, but On“the contrary, is intended to cover various nodifications
and equi val ent arrangenents included within the WD 2006/ 020288

PCT/ US2005/ 025582 15 spirit and scope of the appended clains. For exanple,
in an alternative configuration, as nentioned above, the device could be

i nplanted w thout the plunger, already containing the cells/tissue, wthout
provi di ng

—




for a first phase of vascul arization between nesh and plunger, but using
the "sprinkler systenf to feed the inplanted cells with nutrients and
grow h factors, while favoring re-vascul ari zation through the delivery of
angi ogenic factors. WHAT IS CLAIMED I'S: 1. A device for receiving inplanted
bi ol ogi cal material conprising: a) a porous outer wall defining an inner
space, said outer wall having a porosity which allows vascularization

t her et hrough, said inner space providing a receptacle for inplanted

bi ol ogical material and permitting vasculature to reach the inplanted

bi ol ogi WHA TR €k ABYIEP(I§im out si de the porous outer wall; b) a fluid manifold
assenbl %/ fora a@\Jiﬁfﬁo} Ye%!eimdggifng&hfég b8 logiEA HatA€ cHhpridifgrunosuppr essi ve and/ or
grow h factor nedia to sai pace; and c) a punp or reservoir for such
medi a, oper ai velaypocoupuedwalt dsfinidg amimneodpdce, asid entel wall Bavidg deuiosiey as i n

claim1, further gonprjsing a,plunger bod or.peing disposed in said space
so as to define f'?(‘ﬁb‘g?‘?l Pivér"gfcub%‘ﬁj‘“b‘g’t%éﬁ“{%é’ ﬁﬂf‘ﬁ‘ﬂ@%r?sp?;ﬁ? rpYjdinggg rpceptgcle o
device as in cl aif§ idipl MORY 189610 g Al rFlat B iah® p&niasin 8 Wi cMlatue fote i@ ths epar at el y
fromsaid plunger body, and Said plunger body and said manifol d assenbly

are sel ectively imnplagted hinlegiead matqsiahfrem ontsideithe erods eperceall;4. A device as in
claim 3, whgpein i: i 1 ncl. cap and at | east
one longitu |)nal Iay (?jrsng@g('élg%%@%?@?E%l%ﬁuggl&%’tﬁgﬁ %tdl(é%lst?% %?f di stributing
nmedia to said spaemnosuppisdeyamidorggowth fadtén media tovdakl sphace; tiere i s a

plurality of distribution conquits. 6. A device as in clai.m4, wherein said
at | east oné)conélﬂ“fnﬁ(érarfFﬁ?F%'éﬁ"f Mtr@f‘dﬁaperaweéx ?Q%Eﬁditﬂéal%lfphf(’lél ong a

| ength thereof. Z fpflevice as in claim2, wherein the plunger body and the
mani fol d assenbly are ™ conplinentarily configured for sinmultaneous placenent

within the space. 8. A device as in claim7, wherein the manifold assenbly
and t he2.pl un§é¢v1mwn alagm 1sBirbet ¢ompirizingragdungerbodytfor beingidispesed irf sasin opposi t e

l'ongi tudi nal spg&ds% a(s?to &é}{n% aqa%}/i.bﬁe?al gap between the plunger and the wall.

3. A device as in claim 2, wherein said manifold assembly is formed separately from said
plunger body, and said plunger body and said manifold assembly are selectively

interchangeably placed within said space.

4. A device as in claim 3, wherein said manifold assembly includes a closure cap and at

least one longitudinally disposed media distribution conduit for distributing media to said

space.
5. A device as in claim 4, wherein there is a plurality of distribution conduits.
6. A device as in claim 4, wherein said at least one conduit is microperforated for

distributing media along a length thereof.

7. A device as in claim 2, wherein the plunger body and the manifold assembly are

complimentarily configured for simultaneous placement within the space.

8. A device as in claim 7, wherein the manifold assembly and the plunger body are

selectively inserted into said space from opposite longitudinal ends of said device.

16



16 9. A device as in claim7, wherein said manifold assenbly includes a
closure cap and at |east one longitudinally disposed nedia distribution
conduit for distributing nedia to said space. 10. A device as in claim?7,
wherein there is a plurality of distribution conduits. 11. A device as in
claim 10, wherein at |east one conduit of the plurality of distribution
conduits is mcroperforated for distributing nedia along a | ength thereof.
12. A device as in claim1, wherein the porous outer wall has first and
second, generally parallel side walls. 13. A device as in claim 12, wherein
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wherein the built-in conduits of the plunger body are Selectively
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12. A device as in claim 1, wherein the porous outer wall has first and second, generally

parallel side walls.
13. A device as in claim 12, wherein said parallel side walls are curved.

14. A device as in claim 12, wherein the porous outer wall has third and fourth, convexly

curved side walls.

15. A device as in claim 8, wherein the plunger body has built-in conduits operatively
coupled to an infusion system, wherein said conduits are capable of delivering a
physiologic solution or a selected tissue/cell product to said inner space 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 manifold assembly includes at least one
longitudinally disposed media distribution conduit, wherein the built-in conduits of the
plunger body are selectively positioned parallel and alternating with the conduits of the

manifold assembly.
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