IMPROVED PROCEDURE AND DEVICE TO FAVOR THE IMPLANT OF BIOLOGICAL MATERIAL
DESCRIPTION OF THE INVENTION Technical Field of the Invention This invention is related to the
field of biomedicine, biotechnology, biomaterials and other subjects related to the use of medical devices
particularly with respect to cells implants for the production of biological factors for the treatment of
chronic degenerative diseases or diseases caused by any deficiency of biological factors. More

specifically, this ineRIPVES reREA KDY HEViER DEDERACECT @NFAVDROMHECANP PAKIEJDH site for the
implant of any kind of cell line either in vitro or in vivo. Background of the Invention The deficiency of
a biological factor in an individual is the G O%iSe e %E%(%WE of chronic degenerative diseases like
diabetes mellitus, Parkinson's disease, hypothyroidism, hormonal disease and others.

DESCRIPTION OF THE INVENTION

Technical Field of the Invention

This invention is related to the field of biomedicine, biotechnology,
biomaterials and other subjects related to the use of medical devices
particularly with respect to cells implants for the production of biological factors for
the treatment of chronic degenerative diseases or diseases caused by any
deficiency of biological factors. More specifically, this invention is related to a
device generator of an immunologically privileged site for the implant of any

kind of cell line either in vitro or in vivo.

Background of the Invention

The deficiency of a biological factor in an individual is the main cause of
appearance of chronic degenerative diseases like diabetes mellitus, Parkinson’s
disease, hypothyroidism, hormonal disease and others.

The traditional treatments of some of these diseases have consisted in the
application administration of the deficient biological factors individuals or
substances that stimulate their production, generally by means of injections of
products obtained from chemical synthesis or by biotechnology. This type of
treatment shows several disadvantages especially related to the frequency of
doses required to maintain the factor at an optimum level, which is practically
impossible to achieve. This nevertheless is still the method that is most frequently
used, since it is the easiest and cheapest option to maintain the factor at the
required limits.

In order to enhance the bioavailability of the factor, attempts have been

conducted to develop methods, devices and apparatus to control its release.



The traditional treatments of some of these diseases have consisted in the application administration of
the deficient biological factors individuals or substances that stimulate their production, generally by
means of injections of products obtained from chemical synthesis or by biotechnology. This type of
treatment shows several disadvantages especially related to the frequency of doses required to maintain
the factor at an optimum level, which is practically impossible to achieve. This nevertheless is still the
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the direct implant of cells, a variety of devices has been designed that
generally consist of a chamber or capsule where the cells are placed, in such
a way that these cells are isolated and do not have contact with the
individual’s immune system thus preventing the formation of antibodies. The
devices for implant that contain the cells are generally made of natural polymers
like collagen and alginates or synthetic polymers such as polyacrylates, vinyl
acrylonitrile, and poly-xylene.

In US Patent No 5'614,205 (Usala) for instance, a matrix is described
consisting of a poly-para-xylene membrane and a cell culture that produces insulin
for the treatment of diabetes mellitus. The membrane has certain porosity that
allows the passage of nutrients and biological factors but prevents the passage of
immune agents. The patent mentions that the biocompatible material does not
produce rejection.

US Patent No 5,569,462 (Martison et al.) describes that the mortality of the

cells producing the biological factor of interest occurs due to the fact that the flow
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US Patent No 5,569,462 (Martison et al.) describes that the mortality of the cells producing the biological
factor of interest occurs due to the fact that the flow of nutrients and waste products are not adequate
during the ischemic period of the implant. The alternative al consists of the use of a device with a
chamber for cells, where said chamber is immuno-isolated with biocompatible material such as
polytetrafluoroethylene (PTFE) 15-micron in width and 5-micron porosity. Additionally the uses of
immuno-masiurale¥rag entisl SvabtaSpratuiosaRPIasS igcgents dianyaaphesiaimrciseGyalesporine,
rapamacyn, etc., or like anti- inflammatory agents such as cortig)gsteroids are re uirﬁd. Furthermore, it is
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administration of Sertoli cells together with cells that produce the biological
factor an attempt is made to create an immunologically privileged site. It is well
known that the Sertoli cells promote the immunological tolerance and contain a
high amount of elements for protecting the cells responsible for the production of
biological factor and to maintain their functioning for an indefinite period of time
However since this alternative does not suppress totally the rejection, it is therefore
necessary to continue the administration of immunosuppressive or
immunomodulatory drugs, which in turn has negative effect on the

neovascularization.



On the other hand, in the last years the xenoimplantation has gained importance for clinical use,
examples of this are the experiments that were successful to implant neuronal cells of fetal pig in the
brains of 24 patients affected by Parkinson's or Huntington diseases (Fetal pig neuronal cells for
Parkinson's Disease, Diacrin, Inc. started in April 1995 the phase I clinical trials. The initial clinical center
was Lahey Hitchcock Clinic, Mass.) The purpose was to attain that the implanted cells would behave in a

similar way to the prajstterplamimatiDeomanietabealis tef@iiatvm aeevertorileMnNBea) s, ik scientific
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consequeniRgduHOHREAY I genvec.com/). On the other side scientific experience has
been developed for the implantation of porcine adrenals cells in the spinal cord

of 36 terminal cancer patients with intractable pain, with the purpose of the
implanted cells to produce specific substances capable of blocking the pain signals
(fetal adrenals cells (encapsulated) implanted in the space of the spinal cord to
relief pain in terminal cancer, Cytotherapeutics, Rhode Island). The success of
both treatments was partial but very promising.



The clinical future of implants and particularly of the xenoimplants is very promising for concrete
applications with cells and tissues for the treatment of complex diseases deficient of a biological factor
and it is being assessed as a complementary method for the treatment of cancer. Although promising
results have been obtained with the device referred in the US patent No 6,716,246 (Valdes), this device
still has some deficiencies. Circular devices have the inconvenience that the contact area between the
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when she implanted bone marrow from a baboon monkey to a patient suffering
from AIDS; the patient remained alive during 13 days (Michaels MG, Kaufman C,
Volberding PA, Gupta P, Switzer WM, Heneine W, Sandstrom P, Kaplan L, Swift
P, Damon L, lldstad ST. Baboon bone-marrow xenoimplantat in a patient with
advanced HIV disease: case report and 8- year follow-up. Implantation 2004 Dec
15;78(11):1582-9.) (Baboon bone marrow implant for HIV, Dr. lldstand, UCSF
General Hospital, single-patient IND, and FDA allowed IND to proceed August
1995. Implant took place Dec. 14, 1995. The absence of evidence of baboon cell
engraftment was reported February 1996.)

One of the most promising results of the xenoimplantation use for the
treatment of diseases is the one achieved by the group of Dr. Rafael Valdés
(Valdés-Gonzalez RA, Dorantes LM, Garibay GN, Bracho-Blanchet E, Mendez AJ,
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Another purpose of this invention is to provide a safer and more effective method for the implant of
biological material that allows a more certain quantification of the implanted material and also that allows
a higher survival of the material after the implant thus maintaining the functionality of the device in the
long term. This and other purposes will be described with more details in the next detailed description
of the invention. Brief description of the drawings Figure 1 represents a general view of the device

where in papalifs- ey bR seeNidheriBviqeevdih the whngeDosereddiBthidmeatiteyies hasrdinene end (31)
a wedge (32) that facilitates the plunger withdrawal when heéi‘?j ocollagen is already formed. Part 1-B
represents QWF@I Vit of‘ﬂﬁee H@Q&%’Wth@ﬁll OGHAL ¢ [%O)qns%’ﬁfsa.r sty P@urgﬁrreﬁresents a
sagital sectindeicifitolle VoDV SeiisIB8IBrel 19a2t? whehewwgvitainesindatagriippbmpariéddy inserted in
the body of the devicﬁaﬁ\gE : withljavv.e e in one end of the device IS?WZ‘@?Part -B. shows the body of the

device (20) WA IRE L B s dREYIAS Wos! Koake Yt iR around its
two sides, fattiwbigin aftawa thedottimigéraliihe inplgsted, cbls wgthghtheemhiplanradofepeetira the

oA oot o AU VRASHAR " WTESHEdhe U sbhase pdows the
6,716,246 Valdés). Results showed that the survival of the implanted cells was
attained with the consequent production of insulin.

The clinical future of implants and particularly of the xenoimplants is
very promising for concrete applications with cells and tissues for the treatment of
complex diseases deficient of a biological factor and it is being assessed as a
complementary method for the treatment of cancer.

Although promising results have been obtained with the device referred
in the US patent No 6,716,246 (Valdés), this device still has some deficiencies.
Circular devices have the inconvenience that the contact area between the new
fibrocollagen tissue and the biological material implanted for the desired production
of biological factors is limited. A possible solution to the limited contact area in the
circular devices is the use of multiple devices like that denominated Cell Pouch
System™ of Sernova Corporation. However, each of these cylindrical elements
must be filled with the biological material to be implanted and this process does
not warrant homogeneity among cylinders nor the cell survival. On the other hand,
according to the provided description of the circular devices, the implant of the
biological material producer of the desired biological factors leaves a dead space
because only the implanted cells that are in contact with the neovascularized
fibrocollagen survive in the short time, fact which limits the function of the
implanted device. So, the circular devices composed either of a single or by
several cylindrical structures have the inconvenience that the cell viability and
particularly the dead space generated at the center of the device cannot be
accurately determined. It is a factor of death because cells are left conglomerated

in the inner chamber bringing about that a large number of implanted cells do not
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Figure 4 corresponds to a side view of the cell culture tray (60), that shows in the ends, the
abutments/supports (61) which function is such that when the tray is inserted in the body (20), it leaves a
space enough so that the cells fixed to both sides of the cell culture tray culture (60), be in contact directly
with the neoformation vessels. Figure 5 shows a preferred embodiment in the present invention with
different plungers (30) inserted, these plungers will be exchanged by culture trays. The advantage is that

with only ongiigpisidisomriausies)l olthee e eambeinsetehdueisilgk deseiirifosfodhgvmegntion
The present in\Ierri{gﬁr{%iers to an jmproved device which is inserted in the subcutaneous cell tissue, in
[

order to faclfititd SITEONALIRE ?‘H%@B@l@é’ﬁﬁf’é}gq those devices currently known because it is
flat shaped, form \ghiedr dewieasesidhe slead sraceioricinesvidamhssars witlkcuie witbttigiciseular

devices, thys allowjng an extensive contact of the implanted cells with the .neoyascularized surface in
Sueh & vy TIBSCETHE A AR IR HL 4% 06 BIRABLF iy IR SEMIEEn (EuReIRel B ovel tray
whose designmantebapes afovyseigecella can keyseeded indaitimariad ondvath porienesdigles ighus

cell to be implanted, will he seeded in such a way

increasing even more, the pseful space.so that ever I Qd
that il e BHTRAEEE) oL P GBS i SRONF (ESHBT o VB AL Showing e
cells to interaeVitatiig b enadiis @fhed tladriedmoanacskf afellgrientsethnplaotedsing tritrlhsuhdval rate
and therefore the device functionality, This novel flat or flgttened device, with its culture.tray, allows the
colls to imp HPLEEb@ bLEU B IR 10 FEIHA GFeRLIR) Bt O AReHBHAR A BB o the
device coveraddpafiirocollagen. This fact allows to know accurately the amount of seeded cells and to
determine their via§£\i§y k%e oregﬁgin%inser eggln. addition, {H?aéﬁ?eferre embod(gnent and as advariation of
this invention, the ice i EoRp e 5 e ?a'er/Iﬁﬂ RIS B(ﬁhbsa%m' AEHERRENE other, held
in one of itsdevitss thgémdrerctheoplumyens alagiealigcqstibyeedceditesltuthdraygait faeilitades tiferimplanting
procedure. The number of culture trays epe%}(i;/on the number of cells to be implanted. Although it could
be thougit [FAPHERAD SR AILE L B HEl e IRBIEP e e o e BV NG the device
described inlitheapeas dikteitive el @f s el b dte tho trizat oktitcon disbas ef tikksRarkmgop|aDiesd, by
handling the cells in independent trays,in the comb arrangement. In qﬁ:tion another important aspect is
that the dinBHGSRAFTreg 15 GRS IV Sy e P g LS, e B B e By Kind of
cell line carcreutaitdeddes tiey & gadnientaofyciinanicetktgdnertiivhalideadespaise asestgdnardbed by the
deficiency of g R o aP SRl 5 Mol RE VMG I3TRR PISFRe A DGR other diseases.
Another objective of the present invention is to provide an immunologically
isolated site with particular characteristics to allow a good neovascularization
for the adequate transfer of nutrients and biological factors in such a way that
allows a larger number of cells to have contact with the blood vessels therefore
favoring the survival of a larger number of cells and as consequence, a better
performance for the production of biological factors.
Another purpose of this invention is to provide a safer and more
effective method for the implant of biological material that allows a more certain
quantification of the implanted material and also that allows a higher survival of the
material after the implant thus maintaining the functionality of the device in the
long term.
This and other purposes will be described with more details in the next

detailed description of the invention.



In accordance with Figure 1, the device object of the present invention consists of an improved device
which contains one hollow section or body (20) preferably with a porous surface, and has a cavity inside it
that houses a plunger (30). At the ends of the porous body (20) it can be found sealing sets or
mechanisms (21) one of which connects to the one sealing element (50) while the other end (21)
connects to the second sealing element (31) one end of which is joined to the plunger or to a second

sealing elerBenif(Gésvimaiois nfepetachio e cell culture tray (60), in such a way that, when the device is
closed by means of the sealing plugs (31) or (61) it keeps rigidly.inside the. porous body (20) said plunger
(30) ot the coil culbI ) (B8] SRS BB R UM 0] D EHENEE HERIE, DDA LrhelizthRabocy (20
is preferablgsamprsedwte radtemeuisiungstimiergsitl (B0N rohadisicermers rndresdees tgt)can be made
of biocompatible st@g&e S steel biode&{ﬁd ble inertll[ﬁo mer or any othey material capable of providing
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neoformed fnndyepaeisivBthdpeeisaplantederaliabyisveansa theykell wittiutiestreni(60)ure acgprdance
with the pu:&g) es of the present invention, the degree of porosity of the device porous body (20) in order
to achieve z&ﬁgqﬁ ‘present invention must have a mesh size of 40 to 150-mesh or higher if the
implant of primed &ijliven2repliedsgnsitedji@nseitwsrsiottibalterigghafdhissintdlinedi@igrprous section
or porous bdy (20) can be the gdjusted according, yvith. therapeutic needs, in grder to favor appropriately
the productirs PV BIIQRE AELE) eI U REEnBHE L9 SO TR IS S aiih an mner
space prefaxdtbly veddgenrOchoendruf theaevite @2)icedrag B/ostous theihg épch the devlvey elements
(21). One of this is.coupled to t lunger (3Q).sealing,element (31) or to the cell culture tray (60) sealing
clement (64711 4R s U e o P et R o SR T ot B T oo
body (20) bspacecarsealedisitviis sithes,efiadt hkiskaliywsleheeod(2agtintalptes toplendacER) sealing
element (51\&.@5@ Whicll has a sh%pelanog ﬂ;'es' n thaﬁwhen coupled to the porous body (20) sealing
element (21 WL IS HE R%%%ngvag et Si@){(??ﬁ 44&8h in the bottom of the porous body. If it is used
under the modalityFiguec & \whthescanitopiunger ahthparays Wwhith(26pisdivsdgdddemitvaser thate sections,
although 4 afﬁ) \@rse{ﬁ(rare% whiigrq 8f§ attachlecri] tto helflsrms of the comb-shaped plunger. Figure 5. The
plunger (30? asa SIZg, gﬁgpe an rEiee%ri%%u {Hatit can be introduced in the cavity of the porous body
(20) and since it hagareedingalespentdS tpinathadmdrisicbfhdsetheall eclgeu(@2)ralge (B0 gdrallows the
inner of the porous body to he sealed (20) aimed at preventing,th ntamination af the inner cavity by
adventitiouss%%\’evﬁt"sr.] ?H%gneﬁlesﬁoer S(zél)rfi%o ?s{sgfr%a Qﬁé)rrg uﬁ%iér\%ggﬁﬁgf%gﬁi)%%s%ﬁﬂrﬁ flihction is to
hold firmly tine pragdsiinsdhegordbe body (@) ninthtesargptoe muogghfsonhhetpercelts boey so as to
withdraw with higher stren The plunger (30) is made of iomaterial which canp he.introduced into
the organis#ﬁ oa(%ﬂmgﬁnerﬁa%\[}vﬁﬁo% glngurréje%)f‘é{d%&%eat(%e Sdme %ﬁ‘tngcl S&qgﬁgy p%'{ ué%ean
important resudos@ditom tressetgnism to a foreign body in order to promote the coating with fibrocollagen.
Teflon is the mategal preferred for this invention, Th iIs. of the plunge can be.seen with more
detal i Figre 2R OV CEigu s SRF ot LSl e et i o Esath ORI e ay
(60) has a dhlayertnu whges $86) e riechritesaphohgerd nid bleegyormngbddyy(20)tuts s@aling element
(61) when I eali lemen he pot body Is the i [ S pr ting the
growth of tﬁ@gs%%gg%?ﬁg%m%lgﬁémﬁlsbwg a%%ribrg{%@%’ a\ﬁj %ggte%gn}?&}%?gsl%ég gar((e%l rﬁ;%% of
stainless stawartedical degree mesh or of any other material accepted for implant with such porosity that
allows the cells to be seeded to adhere to both surfaces of the anterior (60a) and posterior (60b) sides so
that in a subsequent step, to be inserted into the body (20) of the device. In each of its edges, the culture
tray (60) habefidddtoesarsopporofedenivehtipe and dimensions such that the tray becomes adapted to
the inner space of T jon o ﬂ?”% / i ix the cell culture
tray within the porﬂ}s% @gé%%ég@gégﬁv ﬁe%?ﬁégi?gy% ?&%d In ﬁ:? %%%ﬁ%%ﬁré%i@%?&v%@t'ﬂléﬁr%ecessary
space betweehcitiasidess (60llansB0h) dhtherdeltute triaci@ajeanththeimp@nanefricrgl®a)Tans posterior
(20b) sides |—% P ( i riQf ' jat tyveen th d cells in
the cultre oy TELy Lt TSt B Crer STy T P aaee fF AL et

form which decreases the dead space in it inner chamber, as it occurs with the

circular devices, thus allowing an extensive contact of the implanted cells with the
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body (20) covered by fibrocollagen and the neoformed vessels. In a preferred embodiment of this
invention, this space is 0.1 mm. to 3mm. Figures 3 and 4 show more details of the culture tray (60). In
a preferred embodiment of the present invention various culture trays (60) are used one next to the other
as it can be seen in Figure 5. The number of culture trays will be the one required to implant the number
of cells required by the by the receiving organism. Several cell culture trays (60) may be used instead of
only one, witlsv #solittgizecn seiddbat theswiteraporaysthady:¢R8) ieolligse smedidn @agoatnasewith the

procedure of the presept inyention, the improved device for the implant of cells, once that is introduced
Wit the STER AR HRgabtie A o RRTHET S 08 ERH NPT 1SRt e Re plunger

E)3_0) QOUDlgdlr@vir?]becti@@H;ng c?mééﬁb@)e@ﬁ:_ﬂﬂﬁaﬁ@uwmgm@bwt&@@m?ﬂti?]ugiqrtmwrrga}ctioln thuds
ringing about the device to be coate ibrocollagen of the mammal in which t evice was implanted.
Once e bR T GHRPA AR S LA S A By D RS (450 5 RRRAESan iner
site immunatogigsiiyaiseatatiaar wiivibegadhedeichds thppsisiaiane Wil setitgct ay ertiairigtie cell
culture (60) eit erﬁgre.\/ious% Cl%fure%or in \fitro. Thelanovelgra#éor cell culture (60) has design such that
cells can b EAHNERU b IFeSHs Hﬁhgtw{%{ﬂﬂs& StsC&but n%%r&%rt B ) al wWRTAR € cell culture
tray (60) remhainthéixedsimthiadokne! chiriaber hilkhénprsasimgaty G) sitliealediecdhdshesriogan inner
space withiwe chamb{er enouglh for. Er%seed d c?glls in,one oréaoth anteriar. and po?terior sides (60a)
I 0

(60b) to cort ctqﬁ¥r1r98d HR%)CBH Yofontied Ve sfé &t Igtﬁ%rpg ﬁ’&&é‘%ﬁ’|H"é{‘bﬂé?eﬁ%81é%H8‘éﬁmem of the
present invelibars, this spisadaingsartetodrn sbddedl i mimo in BAassies olethemirsgd beésribe degree

of porosity of the grid composing the intermediate porous body (20), in accordance with the_ procedure
erein expBFIE8 STRPEIEH Whin ks Ko Dl BUREnE LRk, [PUREIATRN OTtic 850 of the
neoformed sksaalstn theofibracoliegety Thereforithedfizscetide sedish anghare tedeteimendteiiccording to
the type of application to be given to the tube of firocollagen recently formed. .. n accordance with
one o the IR RGN P e BEGE! (o PRI Loy SELnTg e rEResnel T A dbctuely
consist prefeaeiatially aff a thisssaaetivated balindealmmernis withapatbdasdastemirgatleplangtrat
generates a hook click so that the user can ensure that it has.been sealed. The sealing,elements are
inserted in SHe BYOHEG e erplR LS B Sy B S ok TROTLBE e
sealing elempkmg@k) aréd Lieplacdhemppieantdibscidture thedytbeithiEoidssest ttreeofmaateinge porous

body (20) of the pprosity, is related to the size of the neaoformed vessels. Therefore porosity is defined in
henprosity i § FIS{o0F ARy i

{
r . Thée number, of culiure tr. epends on_ the n [ .
accordance Wi e tost appropriate conditions AR VA %h grOV\L/{Wo?the célls'to be implanted in

maintain anrefieties tdthpegliatactiold. be thought that the use of a widest culture tray would
be simpler, this invention has proved that the device described in the present
invention allows a better control of the number of cells to be implanted, by handling
the cells in independent trays in the comb arrangement. In addition another
important aspect is that the dimensional integrity of the porous body is maintained.

With the present invention any kind of cell line can be cultured for the
treatment of chronic degenerative diseases, diseases generated by the deficiency
of a biological factor or for the treatment of malignant tumors, among other
diseases.

In accordance with Figure 1, the device object of the present invention
consists of an improved device which contains one hollow section or body (20)
preferably with a porous surface, and has a cavity inside it that houses a plunger
(30). At the ends of the porous body (20) it can be found sealing sets or

mechanisms (21) one of which connects to the one sealing element (50) while the
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The device is manufactured with medical degree biocompatible materials. These materials for instance,
can be made of some kind of stainless steel, of virgin polytetrafluoroethylene (PTFE), titanium,
biodegradable polymers, biopolymers, etc. As it can be inferred from the description of the flat or
improved flattened device for favoring the implant of biological material, its composing parts can be made
by means of machining or by means of mold injection. The chosen process will be determined depending

on the comp@séngematerajsdorpRuseth the |9eaerR ety iddhtepte It bivensing, dnepiiepedure for
the implant of bjological materials under the mogf&t],it of rese voir,&rﬁdi:c;[ﬂ%f_t e formation of the biologic

fibrocollage'ﬁ 108 )}%§Iﬁ% Qﬁéé’(ﬁ)}%@rﬁﬁﬁ? BYOfREE lﬁl ﬁ%ﬁﬁﬂqw{ﬁg lB%dy of any

SEeCi% of nfmamell iaglugbégrbyW,immvwwﬁggmhﬁrmiﬁdga@wgce (@?&Itﬁ?ﬂﬁs} iméaménlner
chamber of the porous body (20), in such a way that, when the device is implanted, t amma
o ndh TR EA RS D o b R B B Cpre P wamb et 12 SPbrocoliagen

is formed, gopargst iBHIasT isheasksl withuike PayPEE) ASXROSIDg thegpaitioh theode vikrdined has the
sealing element (31) coupled to the sealing element (21) of the porous body (20), with the purpose of
WithdrawingEfﬂHr plunger by facilitating this process by means of the wedge (32). Once the plunger (30)

has been withdraWrhihexsritie doaiyfeo)nisdpreferedipsmniasisetiibfogolagancamarapristifpethe implant
hon the pRTOSEY TR0 SO A5 BO0EF L ApAER TS LA SUBRBLE CORRFgRo the
sealing elerssets bidiegradalisdopyt(pb)yaner ditiemguothe nagt€dit). capbbse térprevitimgealiiproducer of
collagen fbAPRRES R0t REVRING B BTUG A ETE DLl 5P 160G AGHIEH modiity, i
the device was cbnsan wﬁhmmqfaraysobfoth@dictuueﬂ@(§0)4iqummammedua:ell_s follomedrmut only the
e g Bl BN e ks S S R
factor. _Tﬁvemm;er_me@igmda)bpamdysoselm:w/ind@mne@ tiwye(m;drberhlnplmwmiWéh the aid of
e (e G IR T e ks T
flatted-shapétbttiraglantosf, thenethEmtadromilsai® inaequingde $3edther side, the length of this

intermediate porous section or porous body (20) can be the adjusted according

with therapeutic needs in order to favor appropriately the production of the

biological factor needed. The preferred length is 10 to 600 millimeters with an inner

space preferably between 0.1 mm and 3 mm. The device has two ends having

each the sealing elements (21). One of this is coupled to the plunger (30) sealing

element (31) or to the cell culture tray (60) sealing element (61) in such a way

that, when the sealing elements are closed, the inner cavity of the porous body

(20) becomes sealed. In its other end, the sealing element (21) is coupled to the

plug (50) sealing element (51) plug which has a shape and design that when

coupled to the porous body (20) sealing element (21) seals the end and gives

continuity to the mesh in the bottom of the porous body. If it is used under the

modality to receive the comb plunger, the porous body (20) is divided into two or

more sections, although 4 are preferred, which are attached to the arms of the

comb-shaped plunger. Figure 5.
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The applicant has found that with the use of the device described in the present invention, it has been
possible to obtain semi-isolated sites with good appropriate neovascularization and therefore, conditions
exist for a better cell viability of cells. Similarly, a better interchange rate of biological factors is obtained
in, comparison with the circular devices. The amount of cells, for the case of the treatment of
diabetes referred in the literature is about 6,000 to 12,000 Islets of Langerhans per kilogram of the

patients weight. InTthe q@aﬁgérthespyem iavgm@nsiﬁehpé keen seeiyiattishsercanibecepmbined or not
with Sertoli ceIIs in or immun [call the om the. rejection. These devices can also be
Usedt for the THAHARERH By S SILY SN RORRHCG96M (20 kBB SHC B e e BB TR includos

primed cellg3mainsttteners sivisielit ihas bern arnrfyeqdhatitiee ghpigetediveis intbeidaricem the US
patent No 6,716,246 migrated fr m the da é% wn‘.houé being rejected by the recipient. organlshm fact that
has opene&hﬁepﬁ’éggﬁ)% Al s% XEMHRHRaERPHPIRAHRIN N

W02009/07ippi=6. dam@ed»yreamxeﬁmmgllaméts msm@réh@treratpwntcﬁf tw‘n@r@t Eh@rpmﬂger Under

the preferred embodl ent of favoring the.i | ant of cells cer a b| ogical factor, the flat or

attoned 76 B e (L) S S oG R DA TTEICE RS tlea BaheiP i ample o

Long Evansuaig wa@hlwmwmag 166 pmgéﬂmmmdm@mbdcgjmmaé tatswviitirthe same

characteristics, the circular deat eferred n{éﬁg Fﬁ %o 6 71@1246 fVaIi \QMProcess nd dewce to
imp

facilitate im |gﬂﬁi{tl(§ltl %‘P% Blo H{@FJI WA %8%'?\5
intravenousisppdicatidn mrb6ﬂhmgﬂggmtaﬁreptazm‘ammw thmlgmourb&mfgeejmi&wmthhaiewcmebject of

this invention and to a trol The level of ose in bot s showed n rtant
diforences SEMGMEHE STERKDPRHREAL MPORATh o B St EAH A Wt BEeBned wih
both groupsadd tine istids ob L;ammtmnhwexmm@mdmmm)mmyed utefg)hnm/vm«aonmehanal
techniques, WI?% the qgffel[ﬁnce that t F@Fb (%?érlats th th flat o tenegam\w/gﬁoved ﬂﬁewce received
the Islets oprg ée‘? S ﬁw@ﬁg @‘? %eq ﬁLRé’ﬂ%?/r rgﬁtg Bt r%up in
which the cuietdaalr|der?|garerazqmplanﬂé@wim&elfstmmemnﬂacmmsﬂlwmg/ io the fooméestiamed!lagen
tubes. Both groups were implanted with the same number of islets, which was in the order of 50 to 100
thousand IEDS: Glucose levels were measured daily during the first week and subsequently once a week.
The animals with tﬁbe:h:uhlaedeajceﬁgbdumssmjeetginahd ﬁmplereacdaﬂsaa iylyaarba iotroderc280 mg/dL for
two consecut ve 9] s |n arow, fa d?scrlbe |t§elf th g 'onehll of the F'Efu ar (%Iewce

| HianPies

[
The animal¥’ Wltht HRL3Y |mpro e\(/;t?l tened eV|c showed or (§S|gn crease oPqucose
levels to 158emigidL efantemhicti shewsoaod@%body seals the inner cavity thus promoting the

growth of the seeded and implanted cells. Its anterior (60a) and posterior (60b)
sides are made of stainless steel medical degree mesh or of any other
material accepted for implant with such porosity that allows the cells to be seeded
to adhere to both surfaces of the anterior (60a) and posterior (60b) sides so
that in a subsequent step, to be inserted into the body (20) of the device. In
each of its edges, the culture tray (60) has an abutment/support (62) with
shape and dimensions such that the tray becomes adapted to the inner space of
the porous body. The function of such abutment/support is to keep fix the cell
culture tray within the porous body (20) and when the tray is fixed in this position it
provides with the necessary space between the sides (60a and 60b) of the
culture tray (60) and the inner anterior (20a) and posterior (20b) sides of the
porous body (20), in order to favor the immediate contact between the seeded

cells in the culture tray (60) and implanted into the inner chamber of the porous
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improvement in comparison with the circular device. This fact can be interpreted as a better performance
of the flat or improved flattened device as a result of a higher number of surviving cells and functionally
active. In a preferred embodiment of this invention, instead of inserting various independent flat
devices to obtain the number of cells required by each receptor the flat or improved flattened device is
wider, with the plunger combed- shape one next to the other and/or one above the other in the central

porous bodbowma@)dim@smsf)wim@e@ﬂa@@d tandnatrungersryigdth \@Q@élihﬂrd%/i@ﬁéféﬁr@@en
covered by fibrocollage h the neoformed vessels; the combed- sh er Is replaced by the cell
Culturo tay S BPHATGETE O Y RO 2, SR R S AT SRR o oty Bhiloges

spaces left hwtbajghaﬂgeﬁstﬁylﬁmthm thg/r(edprmance of the improved deV|ce is increased even more
and facilitates the insertloréqi)[a%g e tra s, because instead of maklnﬁvarlo s incision pendlng on

the number of devites g f&b%ﬂf&?%’l&}@%'%% WS (ALY & AR
combed-shape Dimg@hwmmtsmmlm:eﬂrw the gelbanltoee $erys.in Iﬂ‘@.meeErrEbIeembnmjmeﬁf four
culture trays re used as it c e seen with.mare detajls in Figure It | herein s hat up to this
e, the DA RO B BB IR FLTer R s PO o SETR S AL rom e
description oy tihis ieeitiog. dehAiidm .1 Sellaralr mmrou&drﬁattalyed(eeylmatp tyaidbe lmﬂlaaﬁ of
biological ma*ten?l 'mrl%la\?vtl err'elrr? Igrt er c? \é.l\?glds tﬁatt e W|der porous body (20) collapses.
In accordance with the procedure of the present invention, the improved
device for the implant of cells, once that is introduced within the subcutaneous
tissue of any mammal, the first sealing element (31) that is fitted to the plunger (30)
coupled to the sealing element (21) of the porous body (20), will produce a foreign
body reaction thus bringing about the device to be coated by fibrocollagen of the
mammal in which the device was implanted. Once the plunger (30) is
withdrawn withdrawal which is facilitated by its wedge (32), produces an inner site
immunologically isolated or privileged, which is appropriate to house the tray
containing the cell culture (60) either previously cultured or in vitro. The novel tray
for cell culture (60) has design such that cells can be cultured on both sides
and that thanks to its abutment/support (62) allows that the cell culture tray (60)
remains fixed in the inner chamber of the porous body (20) of the device thus
leaving an inner space within the chamber enough for the seeded cells in one or
both anterior and posterior sides (60a) (60b) to contact immediately the
neoformed vessels of the fibrocollagen. In a preferred embodiment of the present
invention, this space ranges between 0.1 and 3 mm.
It has been determined that the degree of porosity of the grid composing the
intermediate porous body (20), in accordance with the procedure herein explained
and also with the functions of the patient’s organism, is determinant of the size of
the neoformed vessels in the fibrocollagen. Therefore the size of the mesh or pore
is determined according to the type of application to be given to the tube of
fibrocollagen recently formed.
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a. a central porous body, flat or flattened preferably rectangular or square; b. sealing mechanisms in
the corresponding ends of said porous body; c. a plunger with integrated sealing element, with such
geometry and dimensions that allow the plunger to be inserted tightly in the porous body. The plunger is
made of a material that when it interacts with the tissues of a living organism tissues favors the formation
of fibrocollagen on the surface and through the porous body; d. one or various cell culture trays for

depositing/culture igelisdoap@ cs bAth trdesfahangrsrstedonsilgities the pHUYE? (BE)0sH fRYyin one or
Dilogical ARSI RGeSt O RS T RS LB HE LY AT eac
space and iactioasss dealisgieleecnatrctishréiaradie ek i i Prmedcelst yuhthatasafdiasid
fibrocollageg“\C/ Sssc?lt%at the user can ensure that it has been sealed. The sealing elements are

inserted in one of the sealing elements of the porous body (21), thus holding the

porous body to the sealing element (31) or (51).

The applicant has found that the thickness of the of the device porous body
(20) of the porosity, is related to the size of the neoformed vessels. Therefore
porosity is defined in accordance with the most appropriate conditions for the
survival and growth of the cells to be implanted in maintain an effective therapeutic
action.

The device is manufactured with medical degree biocompatible materials.
These materials for instance, can be made of some kind of stainless steel, of virgin
polytetrafluoroethylene (PTFE), titanium, biodegradable polymers, biopolymers,
etc.

As it can be inferred from the description of the flat or improved
flattened device for favoring the implant of biological material, its composing
parts can be made by means of machining or by means of mold injection. The
chosen process will be determined depending on the composing materials to be
used.

In accordance with the present invention, the procedure for the implant
of biological materials under the modality of reservoir, product of the formation of
the biologic fibrocollagen tube by using the already mentioned device, consists of
the implantation in the body of any specie of mammal including humans, the
device together with the plunger (30) inserted in the inner chamber of the
porous body (20), in such a way that, when the device is implanted, the mammal
organism naturally coats the porous body (20) with fibrocollagen. Then once that
the layer of fibrocollagen is formed, a partial incision is made, with the purpose of
exposing the part of the device that has the sealing element (31) coupled to the

sealing element (21) of the porous body (20), with the purpose of withdrawing the
13



3.An improved device to favor the implant of biological material in accordance with claim 1, wherein the
central porous body is preferably integrated by a mesh with a shape and variable dimensions in

accordance with the therapeutic applications and needs in terms of the number of cells to be implanted
and the cell culture tray (s) to be inserted which function is to provide with a geometric and dimensional
stability and support to the formation of fibrocollagen. 4. An improved device to favor the implant of

biolors];ical Wtﬂtﬁf@férifbﬁqa@dlﬂgﬂﬁg \tﬁtbfpl@'@@ﬁs Wer@aﬁ*?@gfiﬁbswi@dg@(ef@?ta@kyd@eng@@mﬁ@@nﬂ 150
mesh. 5. An improved device to favor the implant of piological material in accordance with claim 3,
rorein he R BE RS o Mo IET AR GO o Bl ROV B o the

porous bodsitisqeisiferabhppeadpeate Gdr tthaSethpldimeteeslls se@ddt iorthecoulievEerty fgs0). the implant

e A b S DA L

coupling of flae esiemislysietvent$30). TheAspate eehileyisediedadaethe tmpleatipiiolsiging! material
porous bocy AGATEEINE Ehan AR BPD piaf Al Of (6 AULHDY Delfiohrd WS Sllows s
coupling to thergsalrgcisnenidiefahefpwe lsdiogiy @indcowstarvwedge oitil) whlesignteuietythmat holds the
plunger andccg%cfig(t:?t%ﬁriltﬁl%itﬁgg?c\/)\f%ed and vascularized collagen fiber tissues thus being the
biological factor absorbed by the blood stream. In another modality, if the device
was chosen with several trays of cell culture (60), the same procedure is followed
but only the necessary trays of cell culture are inserted (60).

In order to increase the effectiveness of the treatment, cells genetically
manipulated by known techniques can be used to produce the biological factor.

The culture medium to be used is selected in terms of the cells to be
implanted. With the aid of cytoprotective agents like niacin or allopurinol The
culture medium can be placed directly in the immunologically privileged space
generated by the device, without the need of the tray Thanks to the flatted-
shape of the device, the implanted cells are not compressed.

The applicant has found that with the use of the device described in the
present invention, it has been possible to obtain semi-isolated sites with good
appropriate neovascularization and therefore, conditions exist for a better cell
viability of cells. Similarly, a better interchange rate of biological factors is obtained
in, comparison with the circular devices.

The amount of cells, for the case of the treatment of diabetes referred in the
literature is about 6,000 to 12,000 Islets of Langerhans per kilogram of the patient’s
weight. In the case of the present invention, it has been seen that these can be
combined or not with Sertoli cells in order to immunologically protect them from the
rejection. These devices can also be used for the implant of any cellular culture
required for the treatment of different diseases. This includes primed cells against
tumors, since it has been confirmed that the implanted cells in the device in the US
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8. An improved device to favor the implant of biological material in accordance with claim 1, wherein the
device has one or more of cell culture tray(s) culture that has one or both porous side(s) and
abutments/supports in its ends, that together allows the in vitro culture and fixation implant on its sides of
the cells to be implanted. 9. An improved device to favor the implant of biological material, in
accordance with claim 8, wherein the cells culture tray(s) side(s) is one anterior and another posterior;

preferably rpagofeedical 6 easensigeltateshons ahanylelier Maiesial artagtedjiatéuplantsmeavith a
porosity or surface that allows the cells to stick to both side(s) of the surfaces., 0. An improved
fevice 10 TR SRATH biGT0IER AR AN HOSRBIN AL L0, Kith o8 GrRLR e ol
culture tray¢s) sidertelhas thétspeielataapelvaiiictienenty OPITAEESES Faupbaurte te poneeis body, by
sealing the eafis an _Ieavin% an isolated interiofr space. 11. An improved device to favor the implant

of bioIogicaF 28R I,'tﬁlé%% Qaé‘ﬁ%éfﬁﬁwa%ﬂ é,u Evein the cell culture tray(s) in each of its ends has

abutments/supports with a width enough that allows its coupling to the inner space of the porous body.
12. An impraved device to favor the implant of biological material, in accordance with claim 8, wherein the
abutments/gu)ﬁ;ﬂﬂ Sf the tray(s) allows to fix it inside the porous body leaving in this way, a space
between the side(s)refdhensapfsfarnsttimmbodinehody enamriiyinteudplanaythesitbepseddeskand

Implanted cels gD G B A A R L RAReh e i IR BEiEEt of the present
invention was implanted in the dorsal part of a sample of Long Evans rats
weighing between 180 and 200 grams. In a second group of rats with the same
characteristics the circular device referred in the US patent No 6,716,246 (Valdés)
“Process and device to facilitate implantation of biological material” was implanted.
Diabetes was induced by means of an intravenous application of 65 mg/kg of
streptozotocin to the groups of ten rats with the device object of this invention
and to a control group. The level of glucose in both groups showed no important
differences, being in the order of 337mg/dL.

An implant of islets of Langerhans was performed with both groups and the
islets of Langerhans were isolated and conserved using known conventional
techniques, with the difference that the group of rats with the flat or flattened
improved device received the Islets of Langerhans in the site formed by the
cell culture tray culture (60). Whereas the group in which the circular device was
implanted, the cells were implanted, directly in the formed fibrocollagen tubes.
Both groups were implanted with the same number of islets, which was in the
order of 50 to 100 thousand IEQs. Glucose levels were measured daily during
the first week and subsequently once a week. The animals with the circular device
group showed in the first three days a glycemia of over 250 mg/dL for two
consecutive days in a row, fact which describes by itself the functionality of the
circular device.

The animals with the flat or improved flattened device showed a more

significant decrease of glucose levels to 150 mg/dL, fact which shows a 40%
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13. An improved device to favor the implant of biological material, in accordance with claim 12, wherein
the space between the culture tray(s) side(s) and the inner walls of the porous body is preferably between
0.1 mmto 3 mm. 14. An improved device to favor the implant of biological material, in accordance
with claim 1, wherein the device is made of sterilizable materials. 15. A flat or improved flattened
device to favor the implant of biological material in accordance with claim 1 wherein once it has been

implanted innipeovigaaisnrit complissomtivitnethinciionlaf fasliedingrkefirmatiomeritepprited

fibrocollagen and coatin |d deposit until 8 neovascularized reservojr of fibrocollagen is formed which
allows to AN LR P BTRCNE A RBRL SRR &5 & (S Br mproved

flattened dGMg:I@@Orf@Mﬂj’dh@flmplﬁvh'@ mg)gmlfnmmmy acgioedance with claim 15 wherein cells are
preferably cells producers 17. A flat or improved flaitened device to favor the

f biologi ctors.
implant of biologic rﬁa?éﬁ% grﬂ]???g SRaRLANRAMERHODs JRRIFAH RbISRIPCERIANS preferably
Islets of Lamggshanslent fléﬁdé\ikaé@ncﬁlaitaa&ﬂtm\eprmrardeiemceemsquum impleatiofreipgical material

Mattoned ddudth FRVEIRI S pIAEPHIBLICa! PHRDY MREMIIGH UTRe S SHORr Eened
design devipexogetirer vitiethancidcolieralbi@yecthikiretiadpirs thecobatreé frecis vivalyatehaise
dimensions will be adjusted to the plungers width. Once the device has been
covered by fibrocollagen with the neoformed vessels; the combed-shape plunger
is replaced by the cell culture trays or the cells are implanted directly in the
liquid medium into the immunologically privileged spaces left by the plungers. With
this, the performance of the improved device is increased even more and
facilitates the insertion of the culture trays, because instead of making various
incisions depending on the number of devices inserted in the recipient organism,
only one incision is made, locating the combed-shape plunger which is replaced by
the cell culture trays. In the preferred embodiment four culture trays are used as it
can be seen with more details in Figure 5.
It is herein stated that up to this date, the best known method by the
applicant to implement said invention, is the one resulting from the description of

this invention.
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19 cells, fact which results in an improved performance in comparison with the circular devices. 20.A flat
or improved flattened device to favor the implant of biological material wherein implant the device consists
of: a. flat or flattened central porous body preferably rectangular or square divided into various
compartments; b. sealing mechanisms in the corresponding ends of said porous body; C.
comb-shaped plunger with two or more arms, with integrated sealing mechanisms, with such geometry
and dimensions that allow it to insert tightly inside the sectioned porous body, made of such material that
when it interacts with tissues of living organism, igppQqys the formation of fibrocollagen on the porous

body surface; _ _ _
1. A flat or improved flattened device to favor the implant of

biological material implant wherein the device is composed of:

a. a central porous body, flat or flattened preferably rectangular or
square;

b. sealing mechanisms in the corresponding ends of said porous body;

C. a plunger with integrated sealing element, with such geometry and

dimensions that allow the plunger to be inserted tightly in the porous body. The
plunger is made of a material that when it interacts with the tissues of a living
organism tissues favors the formation of fibrocollagen on the surface and through
the porous body;

d. one or various cell culture trays for depositing/culture cells in one
or both (anterior and posterior) sides;

e. culture without tray in one or more fibrocollagen channels formed by
the porous body.

2. An improved device to favor the implant of biological material in
accordance with claim 1, wherein its novel flat shape decreases the inner dead
space and increases the useful contact surface between the implanted cells
and the neoformed fibrocollagen vessels.

3. An improved device to favor the implant of biological material in
accordance with claim 1, wherein the central porous body is preferably integrated
by a mesh with a shape and variable dimensions in accordance with the
therapeutic applications and needs in terms of the number of cells to be implanted
and the cell culture tray (s) to be inserted which function is to provide with a
geometric and dimensional stability and support to the formation of fibrocollagen.

4, An improved device to favor the implant of biological material in
accordance with claim 3, wherein the grid size is preferably between 40 and 150
mesh.
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d. trays to culture seed cells on the anterior and posterior sides in the same number of comb-shaped
plungers. 21.An improved device to favor the implant of biological material, in accordance with claim 20,
wherein it has a novel flat shape which decreases the dead space inside and increases the useful surface
for the contact of implanted cells with the neoformed vessels of fibrocollagen. 22.An improved device to
favor the implant of biological material, in accordance with claim 20, wherein the central porous body is

preferentially composed pina iflgbighapedevidavith atieblehdinmepsiensdacbmidigicsp atarielbgr of cells to
be implanted, sectioned according to the numbper of cell culture trays to be inserted, whose function is to
REHEN Jepedh Rk oRHREAY

provide Witf‘?ﬁ(é(yr(fln%ﬂ‘f‘@, JAt'd ignal Eﬁa{ﬁfﬂy% GRARAY 40¢ QGb‘f)%?t e'folthd
fibrocollagepetweed3.A0 imptbved@leviee taifvottibe inmdansphbinlagicahenaperielisn Beegrdgnce with

claim 22, RSy Between 0116 S50 Mimeters . Mes™

6. An improved device to favor the implant of biological material in
accordance with claim 3, wherein the porous body shows preferably at its ends
sealing elements which are pressure-coupling elements with a latch as security
element to allow the coupling of the assembly elements.

7. An improved device to favor the implant of biological material in
accordance with claim 1, wherein the plunger has a shape and dimensions
that allow its insertion in the porous body and its proximal end. The plunger is
part of one of the assembly elements which allows its coupling to the sealing
elements of the porous body and shows a wedge with a design such that holds the
plunger and facilitates its withdrawal.

8. An improved device to favor the implant of biological material in
accordance with claim 1, wherein the device has one or more of cell culture tray(s)
culture that has one or both porous side(s) and abutments/supports in its ends,
that together allows the in vitro culture and fixation implant on its sides of the cells
to be implanted.

9. An improved device to favor the implant of biological material, in
accordance with claim 8, wherein the cells culture tray(s) side(s) is one
anterior and another posterior; preferably made of medical degree steel mesh or of
any other material accepted for implants, with a porosity or surface that allows the
cells to stick to both side(s) of the surfaces.

10. An improved device to favor the implant of biological material
implant, in accordance with claim 8, wherein the cell culture tray(s) side (s) has in
its ends assembly elements which allows its coupling to the porous body, by
sealing the ends and leaving an isolated interior space.

11. An improved device to favor the implant of biological material, in

accordance with claim 8, wherein the cell culture tray(s) in each of its ends
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24. An improved device to favor the implant of biological material, in accordance with claim 22, wherein
the length of the porous body is preferably of 10 to 300 mm and the interior space in the porous body is
preferably of 0.1 to 250 mm. 25. An improved device to favor the implant of biological material, in
accordance with claim 22, wherein the porous body has in its ends, the assembly mechanisms that are
pressure coupling mechanisms or with a latch as security element in order to allow the coupling of the

assembly elegsestistment2fs pponpraved Aevie teriavahthieaimilenisoi biengintagnaetei@lifmeccordance
with claim 20, WhergiB the glun er i comb-shaped with two or more trays, in accordance with the number
of sections 6???9@8 1966 %S Rﬂ%uch shape and dimensions that allows the insertion in the porous

body. At its proximid endAtherdpris@ds pevicd abefal trethssanibnelemeiviotiisaplinue tiag apupling to
the assembly elements of.the porous baody and show a wedge with such design that holds the plunger
facitates IEGRORARRI W ST ANOTEA (8 B QSO SR B IAY EA GRS i
accordancefiwiithiteielaie gorovseasetydaahidgVvicerivstye asprse bethadinitgdraite @hishtissows one
and/or two porous sides and abutmentis/suppotts. in the ends, together allow the in vitro culturing and
fixation of (N USHEA0 DI FrRFLRNSCHFUL SHRMEN 1™ SR i VB HEvias U a0F diRRABIEH of
biological maksigkinimcorndanoewibistaiemd tovegreiithtieccet afolttred nayssbis/e two sides, one anterior
and the other posterior. Preferablg thﬁ device is made of Ee%cﬁ degree st?§l mesh or of gny other

Wt fio

material accepted rthe%d[gﬂf, eﬂCSOIIBSi VA5 ﬁ‘@tcgl s%’ 8! étm%gajdﬁgre on both
sides of theasudedance wah. daimpvedeiiceto tpardhsetmwpEmttbé htalagiealraydsy risitis(sccordance

with claim 27 erein the cell cultyre tray(s) has in each of its ends, abutments/supporis with such

Himoncion A R Rt et ot The Bafsiks BRte R Ehatl desT L e SR an

improved device td4avorAlne implant of deolicgical fateriahen anptadarfebiolbgitam rddteviagram the
I gace enough

e ) S R AR P e enouer
enter immediately Hhd tofallflat contaichpritveéle flactmeteddesselsto favor the implant of
biological material in accordance with claim 1 wherein once it has been implanted
in the organism it complies with the function of facilitating the formation or deposit
of fibrocollagen and coating said deposit until a neovascularized reservoir of
fibrocollagen is formed which allows to implant living cells into the reservoir of
neovascularized fibrocollagen.

16. A flat or improved flattened device to favor the implant of
biological material in accordance with claim 15 wherein cells are preferably cells
producers of biological factors.

17. A flat or improved flattened device to favor the implant of
biological material implant in accordance with claim 15 wherein those living cells
are preferably Islets of Langerhans.

18. A flat or flattened improved device to favor the implant of
biological material in accordance with claim 15, wherein the cells are primed
cells against tumors.

19. A flat or improved flattened device to favor the implant of
biological material implant wherein the flat or novel flattened design device
together with the cell culture tray culture allows to enhance the survival rate of
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31. An improved device to favor the implant of biological material in accordance with claim 27, wherein
the space between the cell culture tray and the inner walls of the porous body left by the
abutments/supports is preferably between 0.1mm and 3 mm. 32. An improved device to favor the
implant of biological material in accordance with claim 27, wherein the ends of the tray(s) have assembly
elements that allow its coupling to the porous body, sealing in this way its ends and leaving an isolated

inner spacegells, B3t AVhichpreyigiesda\aeei ieplaverdipe ifpeanticd hictoapalrsatenahithaceipcgance with
claim 20 Wh(frejn the device is made of sterilizable materials. 34. A flat or improved flattened device
to favor the ﬁ]‘ﬂfa%- of biological material implant in accordance with claim 20 wherein once it has been

implanted in the ogmanism it tam@iesimjifoleduntiinsrddaciéaidey tioe fervaatianeor heplasit obf
fibrocollagen gnd.coating said deposit until a neovascularized reseryoir of fibrocollagen is formed to
alows to IR0 A EAAA P P LB G R RSP SR Brocollager. 35, A fla or mproved
flattened device togfavor the iplahitkinlagicad materigdioacchodncerafithatigimrddtanbarain tdre cells are

preferably producergs of béolo%ical factors. 36. A flat or improved flattened device to favor the implant
of biologicafsﬂlr!ftg?i Nng dB é’ﬁg@b{ﬁtﬁ%ﬁﬂﬂrgﬂ?ﬂ;ﬁerein the living cells are preferably Islets of

Langerhans. B7. A flstaling precedistienidtide \doar és favalinheimaglantafdsdegicabowterial in
ACCordance Wit Caim 34, o P G ger Wik B0 26 PHare ShmE9amet “hiSG ated
sealing mechanisms, with such geometry and dimensions that allow it to insert
tightly inside the sectioned porous body, made of such material that when it
interacts with tissues of living organism, improves the formation of fibrocollagen on
the porous body surface;

d. trays to culture seed cells on the anterior and posterior sides in
the same number of comb-shaped plungers.

21. An improved device to favor the implant of biological material, in
accordance with claim 20, wherein it has a novel flat shape which decreases the
dead space inside and increases the useful surface for the contact of
implanted cells with the neoformed vessels of fibrocollagen.

22.  An improved device to favor the implant of biological material, in
accordance with claim 20, wherein the central porous body is preferentially
composed of a flat shaped grid with variable dimensions according to the
number of cells to be implanted, sectioned according to the number of cell
culture trays to be inserted, whose function is to provide with geometric, and
dimensional stability and to serve as a support for the formation of fibrocollagen.

23. An improved device to favor the implant of biological material, in
accordance with claim 22, wherein the grid size is preferably of 40 to 150 mesh.

24.  An improved device to favor the implant of biological material, in
accordance with claim 22, wherein the length of the porous body is preferably of
10 to 300 mm and the interior space in the porous body is preferably of 0.1 to
250 mm.
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38. A flat or improved flattened device to implant biological material, wherein the device has a
flat/flattened novel device with a comb-shaped plunger and various cell culture trays, which allow to
obtain improvements on the cells survival, thus resulting in an improved performance when compared
with circular devices.

25. An improved device to favor the implant of biological material, in
accordance with claim 22, wherein the porous body has in its ends, the assembly
mechanisms that are pressure coupling mechanisms or with a latch as security
element in order to allow the coupling of the assembly elements.

26. An improved device to favor the implant of biological material in
accordance with claim 20, wherein the plunger i comb-shaped with two or
more trays, in accordance with the number of sections of the porous body, with
such shape and dimensions that allows the insertion in the porous body. At its
proximal end, the device is part of one of the assembly elements that allows the
coupling to the assembly elements of the porous body and show a wedge with
such design that holds the plunger facilitates its withdrawal.

27. An improved device to favor the implant of biological material, in
accordance with the claim 20, wherein such device has two or more cell
culture trays, which shows one and/or two porous sides and abutments/supports in
the ends, together allow the in vitro culturing and fixation of the cells to be
implanted in its sides.

28. An improved device to favor the implant of biological material in
accordance with claim 27, wherein the cell culture trays have two sides, one
anterior and the other posterior. Preferably the device is made of medical degree
steel mesh or of any other material accepted for the implant, with such porosity
that allows the cells to be cultured to adhere on both sides of the surface.

29. An improved device to favor the implant of biological material in
accordance with claim 27, wherein the cell culture tray(s) has in each of its ends,
abutments/supports with such dimensions and shapes that allow its coupling to the
inner space of the porous body.

30. An improved device to favor the implant of biological material in
accordance with claim 27, wherein the abutments/supports of the tray(s) allow
to fix it inside the porous body, thus leaving a space enough between the
tray(s) sides and the porous body in such a way that the seeded and implanted

cells can enter immediately and totally in contact with the neoformed vessels.
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31. An improved device to favor the implant of biological material in
accordance with claim 27, wherein the space between the cell culture tray and the
inner walls of the porous body left by the abutments/supports is preferably
between 0.1mm and 3 mm.

32. An improved device to favor the implant of biological material in
accordance with claim 27, wherein the ends of the tray(s) have assembly elements
that allow its coupling to the porous body, sealing in this way its ends and leaving
an isolated inner space.

33. An improved device to favor the implant of biological material in
accordance with claim 20 wherein the device is made of sterilizable materials.

34. A flat or improved flattened device to favor the implant of
biological material implant in accordance with claim 20 wherein once it has been
implanted in the organism it complies with its function of facilitating the formation or
deposit of fibrocollagen and coating said deposit until a neovascularized reservoir
of fibrocollagen is formed to allows to implant living cells into the reservoir of
neovascularized fibrocollagen.

35. A flat or improved flattened device to favor the implant biological
material in accordance with claim 34, wherein the cells are preferably producers of
biological factors.

36. A flat or improved flattened device to favor the implant of
biological material in accordance with claim 34, wherein the living cells are
preferably Islets of Langerhans.

37. A flat or improved flattened device to favor the implant of
biological material in accordance with claim 34, characterized because the cells
are primed cells against tumors.

38. A flat or improved flattened device to implant biological material,
wherein the device has a flat/flattened novel device with a comb-shaped plunger
and various cell culture trays, which allow to obtain improvements on the cells
survival, thus resulting in an improved performance when compared with circular

devices.
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