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THE | MPLANTATI ON OF Bl OLOG CAL MATERI AL DESCWW“WWW | NVENT!
Technical field of the invention This inventi d to the

bi onedicine field, particularly with respect to esébs*i npl ants for the

production of biological factors in the treatnent of chronic degenerative
di seases, such as the generation of material for tissue inplants |ike

splints. BacPROGESS REVIGESHQR SACIBITAENGTHE MR ANTALIONDBgi cal

factor in an individual is th j appear ance of chronic
degenerative diseases |ike di §B@§I§§ﬁlﬁf‘ggﬂ‘g§r ki nson' s di sease,

hypot hyroi di sm and others. The traditional treatnents of sone of these

di seases have consisted in the a&i)l i cation of deficient biological factors

in individuals or substanB®ESGRIBTIQNQH,THEINVENTFION production, generally
by ns of i) I : obtained fromchem stry or
bi o'[rg(a:lhnol ogyﬂcﬁﬁ%gﬁ-@dpghggq%gg{)ﬁent has several di sadvant ages,

particul arly This ir#eatiorns tetatéd e fhecsiornedivine ffietd)yrasticudarly witll respeamiontell n t he
factor at an optima level, which is_ virtu npossi bl e to, achi eve. This,

1y i
however ,impiants faidae pepdyetiomarl hinlogienl dapters g tho yeatmeatot pluopic deggnerative ¢ | s
(he eas!gabsdlthcf S AR hadibh BFmaleRal BPlifme plaisHfidSpIiRE. | PT Ove L he
at ave

bi coavailabiTity o actor, tenpts een nma 0 devel op net hods,
devi ces and Bxpokgratmdofthedwventioh its rel ease. One alternative refers to

punps that cqptrol_ the dgsage .of. the biql ogical .factor, in.accordapce with
Pt's Wequi r endie SRciDRKAT 2 Rinlosical BHOBAR 1Y ’é’gﬁﬂﬂsqaidféb? map Lapse Abdhhas

pr oved ﬁmEQofCﬂ-ﬂBﬁi@ deggﬁerﬂwgﬁeﬁﬁs iike dRatiicd MEANIRA ParkifsorBAdidksiedemand
/WMth a 25 certain degree Of accuracy and the punps therefore have not been

stccessfhypothpreddisreand bthersaat i ve t hat has been tried is the inplant of cells
t hat produce .t he, bi.al ogi cal, factor. Howewe t direct contact,of the

el shwi it ey el SBumsnf 36 oo B chpre, Msspocsc ipyec FPRAGH i ¥
COHSGQU%Pblidﬁsh lof lefioienObiolcidat faviers i individbalk ®r Ghibithecek Mt atibitht€ @ldis | s

relatively short and transfer of the biological factors is limted. 30
Cons¥qudnedugtion,generallye by Jueans cof friections of qarpdygte pbtained from chemistry giyN

2003 2 1k j STt COPE | t 1 t " : ells
call ed Pﬁrﬁ%@é&%&sﬁ%l smat | %{uge l{sfﬁzfﬁG glnéllgagg@} Lelge.&’ E?‘@r% g‘co ﬁgégﬁuﬂsmtche
means t adhe frequentyofdapes baphired to mammainitisnfactoe ut a eptirna ildviel; evhidinis vartoalty  of

fibrocol,l age roduces i g.relatively high apd it ig therefore | e t

dest r oy RGBS A S it Bosreye dntfod 5 BE the mehord e s tafet ety
way, COljse, ReitiS e ehsiedt'ahd chdapsitloptib® avAlablep! ants in different parts of
t he body, such as bl ood vessels, urethra, etc, Since it is recomendable

t hat20sai d spin erder doimprovsnthe thiogyatlability of e fagtpn Altempts-haye gen made to
limtati %Hggm] Feeof emto be effective,
greater %%%?g%ﬁaldga@v%%?%é& untg tlgr(fgﬁ{sillsllzltes rg%agtehhe tissues is required than
i s avail abl e One dlfeenatiod yefersdtot punajext that ¢otre! thesdosage b the Giologival fastbrf in
Foptain this, type.of. useful terial for use as a splint. porde try to
or d t RECHBR aYh it TeRuFernetor damand, Apstgarh he e complicited iR ethod Basy o1 y
of devi GesvedamaBRED EGRIAINAE dobiple MCefcrhreYnd Atahs to MeadureNRIRAH With cApsul e
where cells are placed in such a way that they are isolated and have not

cont2ict omtaih degree ofiakouragyand the pumpsdhergforehgve ot bean sugesssid. devi ces t hat

contain the ¢ell,s_ar rally c 0 f | cal | agen
and al gi nat ol AERBRIE B VencPRRCRRH B B pll i2Cali 0l ppifcs’ e
acryl oniviglogical factdr. Idwevey, the direttroonfacpaf thetcells G/ith, the patiémls kodypreventa
matrix 1S describe c¢onsisting of a poly. paraxylepe nenbrane_and a cel

cul t ur e thdlowp phdwtaents yath the copseqpent idegtrchiont oforelly apdisesthe life of the

implanted cells is relatively short and transfer of the biological factors is limited.

30 Consequently, their therapeutic effect is deficient.

O
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20 nel hitus. The nenbrane has a certain porosity that permts th
of nutrients and biol ogical factors, but prevents the passage offimﬁjﬁzgma
agents. It is nentioned that the bioconpatible naterial does not produce
rejection. In the US patent 5,569, 462 description is given of how the
nortality of cells producing the biological factor of interest occurs
"because the flows of nutrients and waste 25 products are not adequate
during the i Jbnetissuepahatodppsar t o rejens| that impiants aareemade i e ofr ogllss aalled

.consists in using. device,w.th a.cha f cel.ls, where said chanber is
oo bt i R, Eel i st SABE buoeSliagef it nd b, i alvel JRHR 1 o

(PTFE) Tladieh,Cévenswhen thedtdie positite. FTHeOshbunt DfMibib&UIRagen plodhcds N rftively

Additionally, the uses of imunonodul atory agents such as i nnunosuppressive

agent sf :HM&EM@N %‘Tlatlt(ﬁ destroy Siegmplanted cells.panacyn, eg c. O ) )
Sché o por MBEe P Tuat A i R BBED ofhb BpDa B e BE vk SR . o

the invempRhG B GiFfEHt tpadts usfethe fbodpaRschl & blvol Blicksuls, NRetas Gid.aSinéa il &0,
such as the use of a substance or cells that_ prompte or_produce the

subst andecommendpble thay saidsplints eomeiftom thepatiqntssewnytissuee dlawevena limitating

o . A . : 5
mont ; ondsr el 138 YSdan G Ui BAEHh 0 BEBEARE offucr 1CaildFRNG th g bR
still tiasduizelof the tissies a3 reynited nhwcy uwhitablea i thecdbodyainidaw date theee hienélevi ce

in relatively short periods of tinme after the inplant, Hence the flow of
bl 0d8 t@ewnm%%éego Phfaip W@f&ﬁefﬁLmF HuseAsaPlnk nut ri ent

avai l abi ity &’Oﬁd; W : egg,gﬁ)l I
;"ﬁﬁnst ructi onlﬂngrtdg}rl a ?qvggéﬁgsen glr(fhg%irtéjléglno?led arr Iﬁ?;n ?gé\ctt%gﬁé@@mtﬁgae of
t ri entvarietp of devicesghascbech alesigned thet generallyvensistpd fom tlaminties or ehpsilawtietene
wel | kn t he use of ts like

patient's body. Furthernpre, it_i ) th rodu

Byl 0spGril stcoplagtl i SR 4 MAYnaF BEcHE SO HI BRYE ARG cpeel i e and
rej ecti giiwiudl’sshmmiRdsteand/ or i npl ants has negative effects on
neovascul ari zati on, and therefore, the probability is increased of the

t ranéﬁl ant ofhe nipiphant daviiery that gentainsthel cellsoarenh genssalpyacemposd7 of ngBualc| aj mf;
Servol  polvierd ke ShARTMA Rl WA SGREAC ol ERY i ad poyaHflaflsr Virbl O ©

Her e an aatyloaittile, aisd polgexylemecr eat e an i rmunol ogically privileged site. It is
wel | known t Sertol lj cells pronote i munpl pgi cal tol erangce and contain
a high amunB‘aﬁﬁ_l@F"é‘ﬁér‘élé’:{b& %1‘(9?‘%‘81’1_6{?1_9‘383 135‘10'3?‘?1'@1“ ‘i?PB‘_a'&'_E%"f ‘th]_HTH?F%gi cal
factor pend ndiRiriedafd taN&dIl cdtfurk URdti RBENLs iulif ok TRE tlelinfchit RE'distibtef

tinme. However, with this alternative rejection is not conpletely eradicated
and 2pt melliths rBieomembeansskasr § certain parasiy dhat drermits the pasgagenofinutsieptsrandsi ve

or I MUBRHDAL Fhdbi, BUP Brevehld! £ pakdded SE Il aginii®90hs' HEntfdred Ghat*the

biocompatible material does not produce rejection.

J In the US patent 5,569,462 a description is given of how the mortality of cells
producing the biological factor of interest occurs because the flows of nutrients and waste

25  products are not adequate during the ischemic period of the implant. The alternative
proposal consists in using a device with a chamber for cells where said chamber is
immuno-isolated with biocompatible material such as polytetrafluorethylene (PTFE) 15

microns in width and a porosity 5 microns.



neovaseul ari zat i on. ,1 3 JUN 2003 4 Furthernore, in none of the
previously ‘mentioned inventions is a way established to control3tHHNaﬂHﬂnt
of fibrocollagen produced, and it is precisely this substance that is the
main factor behind inplant rejection. For this reason, it is stil

necessary to find an efficacious, efficCient way of 5 successfully
‘inmplanting cells producing biological factors for the treatnment of disease.
It is theref ofdditiorallyj theaiseshpEimmunemedulaterys agenjs sucto s tisnynesuppressive

.procedure for,.the deyel nt, Qf .11 es. | copvedl Jy e an
expenstesht ke TuEopteniRT B, BlridseBity Soplady 8% XY EintaaRlord derms
produci nFkddofieBictsills ArRGeqiifedf Or the treatment of diseases and to provide
splints that can be used as tissue grafts. 1o A further objective of this

i nvention i s @iyemdbat theecischeanie pesiod dinishes twhen| gqadpnecyrscanasization higs dreen
ong s, e | gt .
Coverti ofetiedef. e iR GrorBe AC' &t maRGIER ber N BMBTLLGE dibh ) ©

permt gthedusecof as cubstdricé adr @elld ahatt pronmte @ aprediidentisd substinceustimalatifigand

bi ol ogi cal factors, 15 Yet another objective of this invention is to reduce
t he use BAOVASSHIAHEMIMM| at ory substances. These and ot her objectives will be
appreci ated i . | Lol | | MoleMe t he
i nventi on. Brrp]ee? ¢ gg‘;slgésl %flhgdnéag? ﬁfﬁgﬁd%@vé ﬁ‘gsmﬂggﬂ%%‘r%g §$ ggpfeése igrﬂg
gener al glreddy neatisyeecidcuasey aithough théyearprbidoompatibléamaterialisothere is)stillutissiié e

procedure, both in accordance w.th, the presenf jnventjan. Figure 2
or 1 BspolEuaties BiLingfequsls BeGhanFuian ot e devist 10 Telagrely hOdPeriode of) ugs
- of theﬁxﬂé‘éﬁ@@ﬂﬁqmr{ﬁiﬁil flefick tHe AW of TG0 MR- tissh&UmCthdt FYISERPRAAAng 0 the
fﬂ)unger joined to the sealing mechanismin one of the 25 preferred

dal i t i therefvfre nintrisnt avaiahilityis alsp lowie fol | owi ng description of the invention
reference wl|], be e to the drawi ngs {n.qrder. to.give. . greater clarity to
t he descri pt i%‘ﬁ@“ﬁg?&ﬂe?/e%’edgg%’ﬁagg (r){ﬁe o‘#eo{cﬁec?%%%ﬂq’o r’i‘?at?'ﬁﬁ%lcrggrre c®Wwith
Fi gur e ladditional bfirier tdaké exchane of Matiemtontd bibkbgitfal fietdrs bevweenl ilas implahtédct i on

or body (20), that is preferably porous, and has a cavity inside it that
housts  zcells and the patient’s body.

Furthermore, it is well known that the use of products like cyclosporin to reduce the
immune response and inhibit the recognition and rejection of transplants and/or implants
has negative effects on neovascularization, and therefore, the probability is increased of the
transplant or implant being unsuccessful.

20 The US patent 5,725,854 claims a method for the treatment of diseases that
comprises the administration of Sertolli cells, together with cells that produce the biological
factor. Here an attempt is made to create an immunologically privileged site. It is well

) known that Sertolli cells promote immunological tolerance and contain a high amount of
elements to protect the cells that produce the biological factor and to maintain their

25 fuctioning for an indefinite period of time. However, with this alternative rejection is not
completely eradicated and it is therefore necessary to continue administering
immunosuppressive or immunomodulatory agents which, in turn, have a negative effect on

neovascularization.



1 3 JUN 2D03 5 plunger (40), and at whose ends can be found sealing sets or
mechani sns ' (30), one of which connects to the first sealing el emeng (GR) 2003
while the other connects to the second sealing elenent (60), one end of
which is joined to the plunger (40) in4such a way that when the device is
cl osed by neans of the second sealing plugs (60), it is kept rigidly in5
"pl ace inside the porous body (20) of said plunger (40). It should be

ment i oned t halfyrthermereciormbmeof the prievionsly prentionied invéntions ich wal estdblished to

.referred to | ed, and . in accordance wth. this i tion the,second
eal | ng sohinb e Fiiint AR Fowoles: ol Hit it iy bidnseiahsline WRERIRE (o)
or sim |ﬁ15in%&8%€hindiﬂ;p‘léiﬁﬁej€ctw that the cavity that houses the plunger

(40) remains free and in thi's way an interior space is generated that is
adequat e for Fog thiseeaspmgitcéd Istill anetiessarys do Sfind en sefficacious, peflidicut ivay of t he

bi ol ogi cal f F j . . iated.th hayt th

qescrt posreRily bl e i aRodthin VioBiaPBLEH 6% wealrmtd PErlsets race up
of a cylindriga therefdte oné of B ébjedtiviel of tifidmvertio topravidk @rosddasd forithe! t
pol ymer or any other material, which can gl ve di mensional stability to the

i nt er necdexelepmant ofdissuasdn goonyenienily egsy,andeinexpeosive way thas cae be ysed Both¢e osi ty

15 insi i i i i i f et s | ntion,
the dogrisesios BsamblaRFor ¢t BRERIoRRbIEIOMCal tahidhs P Ehipkied or iolhesdtib 0T
i nvent i optovide bpliiAy thabcaitselused aetissue 4taflso 150 Mesh (square per |inear inch),
preferably in a cxl indrical form The |ength %févt his internedj ate porous

t

sectitbn or pdh oW E‘bd’PjefEm of 5 this, dnygnfion qisq iy ‘Féh@t’ﬂe‘!‘ﬁaw donn paturg (
t her ap.e%qrﬁ?diﬁggﬁug& ﬁ?ﬁn&ﬁe@%ﬂt&%e&?wlﬁ%. production of the
ac t hat

bl ol ogi ca or 20 necessary, I'S aroun to 80 mllineters.
wever, the Amatigirhofcthe bljectovesi ofethiblipventiomds taqrovide rap {solatdik sity peitlof use

to which, the device will. be put, ich coyld, .for,exanple, be for _obtaining
ol 1t o, champsipes” Tl it SorBihcapd e ESOHABOR 58 iR JUHNEIE csfekoof

al ready giidntPpRIbiolbRichl @b@ss. of the internmedi ate porous body of the device
descri bed herein are adequately connected to sealing sets (39) and their
respdcti ve el¥at@nothey ghjective %émbmvemn is|tp rpduse $he Hsgof impnnomedwatony| i sh
t hat thesugﬁ gg of porosity of the grid that nmakes up the internedi ate

por ous bo ny{c ) determ nes the size of the neo-fornmed vessels in the

fi brocol | agerThese) and otietl bjeetived Wwill be Jppeectated in greatet aleval th tier fllowangl t he
functions of .the patie &‘IES organi sm For this reason, the size of the nesh
or pore 6911&%9&%%5%%0@ IEIHEMt 0 30 the type of application to which the

tube forned fgmggcpi?gwa%%%gé_ be put. 1 3 JUN 2003 6 The sealing

mechani snms (30) located in the reSpective ends of the device ( 10)

cont29npl at ed Figure hirepresentsa generalgnd agperspactpveciiew abthe prefstried deviee to emry hape

whose | e t o] it f i .seal.1 ng both sides of said
devi ce éﬁgh’te%?‘:re%%}reog%ﬁ? 8«%{0@#&%&%@{&%& 1r{v§§41+1{1m er nedi at e porous body
(20), can be Figuré @ Cd¥sponds be ohe 0@ the greftmet infodalifiesio foms 6f theisealingrplugs t hat

f(;} t he porous body (20). At ope end of the sealing nmechanisns (30), there
‘af e assHbhedexisg con tedInBIsHAYAB. which in this case can have the

Bl or ' (60) - TR Aeepme s 4 M PRAEAToRA 10 MRS Rl n ShE BF R (50)
25  preferred modalities of this invention.
In the following description of the invention reference will be made to the drawings
in order to give greater clarity to the description.
Detailed description of the invention.
In accordance with Figure 1, this is a device (10) that consists of an intermediate

30 section or body (20), that is preferably porous, and has a cavity inside it that houses a



T,

mechani sns,” there are joining elenents (31) that permt the correspondin
fastening in the 1o corresponding end of the porous body (20), fér thbRﬁH
any nmeans, threaded or not, may be used. In accordance with one of the
preferred nodalities of the constructige el enents of the device of this
invention, said joining elenents (31 ) "consist preferably of a concentric,
grooved el ement between the internal and external walls of the tube where a
porti on pangsnd4Q)s and at wdhose ¢ndoican fhe found sealing dpts(orimechanismss 6x0).cone nf
fastened t.0 the joint tjon..of the ing. hanism (31 i p_such way
that  t heviifh eBdeR 8 8 i, S8k alctient 130, SAIETEE ek Fhhachie o e SRt ove
body (2lsedlings elememt @0),! diNerid6f WhickeisGbined N6 'tm\pﬁhgw iigéh hReays@at i Ng

el enents (5 and/ or (60) are screwed and unscrewed. [n accordance with

fi gure 3whenhdeglgvice imelosest by, meaas of thegsecondisealing plugs {60), df iskepbogisdle ient

i o | Plisninide 2 Bt S8y 01 oF Brig RIRRER (6" ¢ A€ BB Bpelod IR
turn to deberdamer st edprogedulre ie whichothe tdeeicp e¢ferted o ibyused Dindaiidadchbriatiod!
(30), respectively. For purposes of identification, sealing element (60)

may havevith $hip dnyeniion; thecseeond sealing element (60himay| hensyhstited formby, anather o

may hay over Shi EPRC SPRpE ¢ t P
hccor dasetlngt bR FRE Gy GiRiRE Yonhe SR WaYmE he! GVRY dnie noles the,
OpPOSi t epliiriget (D) pértisige freé 48 in ihis Wap a imeridrispaceris gererated siait ds adegumtetfomhi ch

may have a,groove or, joint (41) be connected t.o the inside end, (53) of
the WealFFRiVIBE & imd(@r “bé?’(‘???éftc'g‘ﬁri’é SHO 6F tisy biplgical faeias 1Bravepian

i nventi L ; £, mai nt ai ned conpl etely
e B L SpRSReD Bkl A ik

f\'%xed W t the predeterm ned separation between
bot h el enment sSThesporauscldyr (20 prefesably msadenip. of Thicylindmidal grid, ofdbel sypehthat engt h

f said pl 40 b ticall |_to.the. .. ~1 3.JUN 2003 th
of ¢ e <3n bib g, el Bl perms on i masdiain ghish fon i dngepgional ¢ "
shoul d heabilRpith ARE chtériddidtd pait HFAhEBE SFthe idéGide I{BO)CarOMR! fecédiBryiputasity YV 1 N

whi ch the plunger (40) is long enough to permt its end (41 ) having
cont¥ct ingidgsaighdevies Ao aeoordance withfthe abjeefivecafithis inpysatiomdhe degreqof paresibnt

on . _ . .
o gor Rt filerhnadiare ARG iy GOPO fietkoeft MOHuniiuthave IMRILEA I 4d) 2

di ?rre_t ero ngOtM;ashpasq?g?ﬁc( lidénr indg, gtegzgglj;dnlal qylihﬂﬂcai]g‘m.aTFlengﬁn dsfhtlhis ”

| nteril or, | a er o e. por ous (0] . wever , or e er. resu S 1
e dplEEReRE RS SECHATU P HOTEUE BhA CID) i OF g g Aty Semethcfhal,pe

POT OUS Rl thtkiplu ROLESln GRS 861 REkTavel R Rlucfbn o bRl Fhurdy 0 10

mllimeters, witht ianeter of 'the’plunger bei ngi preferably 4 to 25
m | |Z0netneeessaryDtithis aroundidP too30 millimeters Howensr, e lenmth cap i eonsidexahly

f d, hat t f . j i

Lound BHE cortiBlie B8 458 of e BUNEN' S UBREC WA Bid, Sef 55733 29°

t he hol |exwmpleabe for wbtaiing splivgs,rin aviticlteze thedemsgth woald bé am:uln_ado ﬂﬁlllh@btéxeac(dSB ;)
eallng e enegnt

D AL o] VS0 R el s Pk B Wl e

better RerhLARAGE Rl BirhebfeHeR! 4 s (3oL ahd BeichapRive!

fast eni E\gﬁéone ?@%u a‘e?(:’ ngd b;e/tBa %@%%ﬁ""ftﬂ )g%r Q%érgf y sgnﬁﬂﬁ‘%ﬁgﬁ?@
shaps; andfr(6®ri cal zone of union with a fasteni ng mechani sm correspondi ng
to the seali chani s 0 f. the porous baqd 0) ~f,hat . be of the
ml e type. of TUHPQEH Pasipe iy faiish it Bt efreai sy bt I i B mEk B of

t he sealthdéhtompfamid poFous Holy! (0P delefmings B Hge 3 At Formiedi vegskld th tHem
and a concentric fastening zone consisting of a cylindrical elenment with a
pr ef er r dtbrefoligganein efcondanee withithe prasedure pubigrwarddierein andythe fupctiongiofthe t he
fastening.section.(4 { p r 0 j [ ' 3 i de
for the PgP?}ﬁé’ edrrgiﬂlrl\&?'rlll:ec}rctglr? i é%t% g’dihg g%%c?ff Q]?%)ge%]\é\é\}{ ﬁéoge E)sfsdet %‘%"ﬁ\é\}gﬁ{hﬁ%{& For

t he pur pRe{PObf Giptichtiorctovwikeh tHedube fbriled Gom fitbidlhgéwill BE pll.y Sscrew ng and
25 unscrewi ng) the sealing elenents (50) and/or (60), the sem -spheri cal
head of the fastening zone (51 ) has a hole that can be of any geonetrical

shape that facilitates the use of an appropriate tool as may be, for
exanpl e, the use of a tool like sone kind of wench, Allen



wrench -or sone ot her ki nd. 1 3 JUN ZDD3 a In the preferred rmdal'%y @N 3
this invention, the fastening zone (52) of the sealing el enent (601} aA t%@
fastening section (41 ) of the plunger (40) forma one piece set so that

mani pul ati on of both elenments is easi er. Thi s one piece set contains the
fastening zone (61), and an additional "support section conprising an

‘el ongated el enment with two side faces 5 parallel and perpendicular to the
axis of the sBu seadinglmerhagisnso30) lematedom thesrespactive ends @f dbe dewiced(10) a

: t f he thumb and jndex fi ] i.ng th
et P ¢ RSl S HYEneh ARt e PitE Py, RS B M e The
| engt h20§uit§@{b%§ HRPRinkti&E OF 'seAlinghoth Sided dfaftDAeviEE ahd® MREiN pRIpoktitsh, RekPUS

body (20). Once in use, the thickness of the fibrocoll agen tube generated
depends mspechto the intepnediate poroust hosky(20); sap be di@stob¥Ws of 289 length and: withumger

(40) and,thus separation ds determ according to the requirenents
ari si'ng q‘%ﬁe{ﬂggﬁgg’ th?t *}fﬁ@e??fgv%@%ﬁﬁg n tube. Said separation defines the
resistance toACehd 3R &Ofthé Realingbmeatiflismie(30)) {hefdTatey astbmblicaild Pastéimhg agen

bed. The dianeters of the porous body (20) and the plunger (40) are chosen

in 15 acweghgnisme, which inhhis,edsarean Jae the prefsred fosquef a demale dypel threadz

mllimneter bt h rat | | } fr . b | ers.
The appl‘foctzlg?l‘it gssefsi gﬁ%dﬁérh%{is %git ?@Exgé)s ‘l(\)gqi'%eo pﬁ ?%)lﬂeo%g? IjtglggegrllJl tgﬁg@%nd
D ovi e m e et T ont | Al e con e o T ho sy v o Bpeaog e
rovide a site w optl mal conditions_ for the survival o e cells for
Ber i Bds qomraspoafi@ga@écp?fé% perous bady (F):nfos mdicheany; mognsy threaded of np, may be

therapeq&w effect. The device is manufactured with materials of a nedical
~tegree. For exanple, theses materials can be stainless steel, virgin
pol yt et r af | udnacedrtigrice it Bii¢-BJ thet prefemed modalities #ftheaonktenctive whemienks ofn t he

o s o i e e e Bt
ol ds.  THEovRd Aididnt GBOGERN tECRERMAE afd ckidfalWafs bAthe thhewhvfela pdioni§Lehe | N

accordance with this invention, the procedure for the inplantation of

bi ol Bgi cofl thengnds phithe porons body, (31)i isyinsested cand rfagiemed: tos thet joiny rorien ofithe
formatiq ' eal :f Lbho Kij revi ously
et oneigei, Aellatef (51, i sGEh0E Yy MR iEesIF O o 1Bbmdci B lhft
body of méuhapisini aadtheporonsibodyd@a) is gredtdr thirethe dadce b tedsion peovaiked when this aced
SN e oGealnyelShi () shToP S % e aha S @Y 1Pt the Pl unger 13

In accordance with figure 3, the set that forms the plunger (40), consists of an

20 element preferably with a solid, cylindrical shaped section, one of the ends of which is
connected to the sealing element (60), and is then connected in turn to the corresponding
elements of the porous body (20) and the seal (30), respectively. For purposes of

. ) identification, sealing element (60) may have a slightly different shape to sealing element
(50) in order to identify it with respect to sealing element (50) and remove it in accordance

25  with the procedure for use. At the distal end or the end opposite to the plunger (40), is the
finishing piece of said element which may have a groove or joint (41) to be connected to
the inside end (53) of the sealing element (50) of the connected set of the device of this
invention, in such a way that the plunger (40) is maintained completely fixed within the
porous body (20) and the predetermined separation between both elements is concentrically

30  constant. This modality needs the length of said plunger (40) to be practically equal to the



9 (40)'is incorporated inside it. Wien inplanted in this way, then "N 2003
body (20) is overlain with fibrocollagen by the natural action of the
patient's body. Subsequently, once the fibrocollagen | ayer has been forned,
a partial incision is nmade in order to,expose the part of the device that
has the sealing elenment joined to the plunger (60) in order to renove it. 5
When said plunger is renoved, a neovascul arized fibrocollégfn tube can be

f ound t Hength of thei setloff ¢het peropsyppdin (20)iwith Bre sspling yicehanismse (HY). Brebauldi bey

ow wi ¢ a8 (45 B8 iRl fEg T hoid R Fidpotatiy i WBRRGY pfiert ¥ T
i s cl osqehgiehdligh tPeiigafsi end (41) hGRE cofifabh withhéndicoh@tifg! itdeB td the
pronoter cells act 1n contact with the neo-formed, vascularlzed tissues and

t he bi olcegespanding sealingoelementy(30) mechamigm; (3). oweves: geaghtesnlts gam alsorhe

nodal.i t ' t | | : f fil erat ed
I nsi ae t @E‘l’ér#(sj#\i}? c?ué}ﬁng& \ék}gogﬁilés%(%@g@ya{’% ént*g}ﬁ%fl ér%lg(é? lﬂlg‘ge:ﬁ(grrgg% ﬁﬁgyt I Ssues
for i npldiunieter dmmﬁnmgéa(mm; cah tble vineally the equivalentastthe teriaibdiumetes of the ube
can be renmoved with no need to disconnect the sealing el enment and the

pl unger Pewws body {20) Heweysrcior better sesudtgh is prpferakle de havea distange hetween the

Py . _ e B T , A

b o oap PGt ibdbier Of HE donfusibul Siih fegfidot e ek dPudriof e pfifigtr bt P2 1°S
necess aﬂyo 10 neillireeternswith thendiarhetel 60the phmgetiidingpreferdbdy gitol A5 eillindéigrsar e
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fi brocolk a0RaN1dw DRshget Mes dEidiR! SisadVantaBss SRV Whefi A Rievie lfs;,tﬁaaeﬁ P

r'r)i I'limeters of |ight” and the |ength is determ ned by calculations, based on
t’he necpatiint’sdwdyfliquidhjsctrapped rin ithe hellow spacesinghe phinger anthdecampases overd as a

reservol.r of .bio I cal er.ial) aonly one of the sealing elenents (60) is
r_em)veq“Wetar?dtcﬂg{_dgfg?fﬁtﬁé’ro%lﬁ)“}f%‘ét}m\she_ set formed by both el ements, The
bi ol ogi cal naf @EdordlanceBeith Figweé 2 ke béeiﬂnggél&ﬁéntf(g% playPh4V@U# icoiveifiohal, and

optionally a 25 culture nediumwthin the fibrocollagen tube are injected

in fihe ShkapecHowryere ime\prefprred anodalifigfar g hetjer performancy| of iscinyemtion, s8d) i s
RSty P : c b . : _
1 or ocorfubg ek indiiaedsCtehind acoBiCEN). femddas Ao Wit 3 pobifly Sl

ef f ect i sphesisal dhiapé¢;hecylindetalemone of aotonr with adastening aeichanisrh adordespordingcto
ticall mani pul at ed t ' b d. 3 J 03

The - cut Risss e (I of Ba ey G20 6 By Be oL s maledyds Akt ¢ n

the typesyf witklaldidetbeprefapAdy sigisllar T8 ehod® Bf theaBilinganedatithst(BOJ inériiér dohe use

of the device contenplated in this invention, it "has been possible to

obt 3¢ n besflequatslniainedsia tem)jand agenngenttio fastening eoneaeonsistisg pf e edindricalons

t herefo | Ska.f.O G abl L eV ¢ Sk g i r e te of
bi o o1 ea oLy, Sbredfi Shllr o, ) Hilifheakes, RyfRher DAL GO RS B, O

a bet t efastenftipgosestions (1) the pringed(40), which 348 anrdligitiméit @uiditefdr liye phaagereinel  of
« 0l ucose in the bl ood, The anount of cells, for the case of the treatnment of

~di abet ethecoppgat _ ef gt thg deyige p ?‘é‘ri&_f'ﬁﬂtlé’,“- is 6,000 to 12,000 islets of
Langer hans pggy Kl Rapadd & edsll§ dBRhécHRE shdBicdhecting (preferably screwing and

25 unscrewing) the sealing elements (50) and/or (60), the semi-spherical head of the fastening
zone (51) has a hole that can be of any geometrical shape that facilitates the use of an
appropriate tool as may be, for example, the use of a tool like some kind of wrench, Allen

wrench or some other kind.



to the-case of this invention, it has been seen that these can bq goy@nrms
with Sertolli cells in order to inmunol ogically protect themfrom

rejection. However, in addition to the above, the device can be used to

pl ace inside it cel | s that produce subgt ances with a therapeutic activity,

as is the case of thyroid and parathyroid cells, anong other, without this
meani ng that the device has effects not included in the spirit of this

i nvention. | HnEha:ppifexed)mOdplﬁﬂyi QfdiﬂSdnsmtfbhetlwefa'stcm?ngcmne@hoémei sealihg s

i ot ant e GO feleing Bl aF heRibager (o) R e gicis P S ih

sanpl e GharkPiati&Y 8otk elefeliRiig Qbs'i\é} m'@wﬁeB,eééget%ﬂta%@ghgafﬁfsﬁmg?@le%ﬁs was

i nduced by neans of an intravenous application of
st r ept ozamtdoan additionah supparti geationt comprising a9 thngated cbament witthtwotside facks s

d Th | th howed
o ipor Rl and pEendigus” 8 i o i SoalBk ribe'603 Sygr 0% o T e o
i sl ets Qirddra8d6inh aRGpPEE s ol B tBEmbiahd ifdek fm@elown&m sdrewinpeandsuitewdig \er e

i sol ated and conserved usi ng known conventional techniques with the

differ eﬁh@settm@vntth@fqgmaigﬁugadlnm@mmqﬁ thehecaling mh?ums @0. iﬂnla lengtheof of
L h
anger fsgﬁleég{}?%?rgeﬁgaﬁﬁaﬂﬂé T@%ﬁ%%ﬁeg@{o?ﬁleﬁe@ ogy&itﬁéa”' mal s were

admi ni s epressi ve age ugos nmeasured daily

during the fiOmde eeade, aheél thivksess WEnthe itroetlagen e generated dépbrdi06s tile The
animals in the control group showed (ﬁl ycem a of over 250 ng/dL during two

consic utsenaratiny between (1he moraus bogye €2 th?h@“agﬁfn@p)s amit'hus 1$EPTBYQIE &S t o
| |
pronot e i Jgﬁ:ﬁféﬁ'&@&ﬁﬁl&;{é’%ﬁ (i nfs & ﬁ?@% &?Ct{fetﬂé‘iib'r&o(i’llagﬁgﬁﬁe evels

-typ 150 Havi ng e 1 nvent l'owing 1S I med:
1. A (&ui sepafaiont dﬁé’xnlesnﬂharﬁsxstﬂncbltoloogapsalofnthe gubabnd tid udifoni€ya pf the

cent ral fﬂ) %’llagen bed.
The diameters of the porous body (20) and the plunger (40) are chosen in
15 accordance with the volume and thickness required, from 4 to 35 millimeters, with
separation or a beam of light from 1 to 10 millimeters.

The applicant has found that the thickness of the fibrocollagen tube and the size of
the neo-formed vessels are important characteristics that provide a site with optimal
conditions for the survival of the cells for periods that are adequate for the maintenance of

20 an effective therapeutic effect.

The device is manufactured with materials of a medical degree. For example, theses
materials can be stainless steel, virgin polytetrafluororethylene (PTFE), titanium, etc.

) As can be deduced from the description of the device to favor the implant of
biological material, the pieces can be made by machining the threaded parts or by injection
25  into molds. The process chosen depends on the materials that will be used.

In accordance with this invention, the procedure for the implantation of biological
material, in its modality as reservoir resulting from the formation of a biological
fibrocollagen tube making use of the previously mentioned device, consists of: the
implantation of the device set in the body of the patient or individual, with the sealing

30 element (60) placed at one of the ends of the porous body in such a way that the plunger
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(b) sealing nechanisns in the corresponding ends of said central ﬁy‘lusw%ua
a plunger which fits within said central body; and (d) sealing el n
correspondi ng to said sealing nechanisns. 2. The device as clained in claim
1, wherein the central body is tubular, 3. The device as claimed in claim1
or claim2, wherein the central body i porous. 1 3 JUN 2003 4. The device
as clainmed in any one of clains 1 to 3, wherein the central body is a

por ous HdOlis itcvporated ingpidedit\When émplghted dr thisway theporotbibody (20) ieoveylain mesh

in a ran 40 to 150 sh nd t he lindrical sha having a di aeter
in the r‘%ﬁbgﬁ’&“?ﬂa&e& By the mefucel; astion of theipatiguy’s dedy.SussAvERYY; ones Ahan 1,
wher ei n ' p%‘f-ﬁd is : { .S ' i | have
femal e tmﬂr?gcgglggé{:%#r{te?%tg ?ﬁm (g’ﬁ&l Sns ltlltq)lgselﬁglt}gmae? @ﬁ%#;b E%P&%ﬁ@e eV|8€|e as
cl ai ned therdevied thal hasvtier sdaling letenpdnti jojaed toother plarger (60Rircytdends rembvecitement
wth a qjanmeter | n the range,of 4 to 25 mllinmeters. 7. Th evi as

cl ai fed Whemsad ah@ssw lscqemt)ﬁsd’la {‘?P"&?c“fﬂﬁ’égéf TqcR a&fé‘aﬁ“&ﬁﬁ%ﬁ’é%\‘ﬁ‘g Bri se:
(a) af . : . i i . o : .

hr ead: Hateale 16 iaffildfon dPhicloGial Ml Bl CURInRAER MO W2 BB
of 1 t o efenmint (6M)eThe deviék isTdiesedawwcwitha sehlingelement (3AY imosuehal way thatthel, 6
and 7, erei,n th lunger .is.part, of at. | east, one of the .sealing.lenents.
9. The c((,’ya%fél g\bgilﬁe osed W .%r!gargprgi ﬁ% thesg feqms, Ert@f’ﬁg{"ﬁg BRLOE ce i s
made of pRohiGkLESIR act boadt With Mechdd-forAed, vhdcularizbd3isdidY #{0HBe Bologidgl

device as clained in claim4, wherein a space between the plunger and the
por dds Hander ig abgorhediby the bleodshreamuni t h t he t hi ckness of a desired

£ A 5 AP o Vi s, W TRER D
C

npri Sigégerited ifdiéPthe indivithisd’soogaiism( ) bé Ackingif adpent gerthatingl tissiey ifere i n
the individual for the formation of fibrgcallagen around said device until

a reser Vplants; inacsordancy with theprecedurs dasenhsd abpte, said Hube canbe removed with ng

i nsi de e S ' chfefi ' apSu t&@ﬁﬁ

pr oduci ?]18 %éegegllr ?;&'86%'%? ggé)\ég?lﬂgag{ or. P'fé& %ﬁéﬂ%g@%sb@l g?rre | %telcyl aim
11, mherenovinhg ehesdeviteaset andofibrdacilaggn tthbe filem itheeplatient’s ogimdividhalls body andat

| east one

reagent. 13 = The t.h as clainmed in,.claim1l, . ein the
subst an&dd &sggzﬁ @{%(bapgw& Ogéggglél&%gq tgﬁgd.}sgéps tissue 1mpl%n{;] or sblmvg.elrf necessary,
the sealing elements (50) and (60) and the plunger (40) are removed; the fibrocollagen tube

is then ready to be immediately implanted in the required place or used as is intended.
When used as promoter of fibrocollagen tubes, the diameter of the device can be
20 from 4 to 25 millimeters of light and the length is determined by calculations, based on the
necessities of shape, when it is used as a splint,

When it is used as a reservoir of biological material, only one of the sealing

J elements (60) is removed with the plunger (40), or the set formed by both elements. The

biological material, made up of the biological factor producing cells, and optionally a

25  culture medium within the fibrocollagen tube are injected in the space left empty by the

plunger (40) and a sealing element (50) is installed to avoid the biological material reaching
places where the fibrocollagen tube has not been formed.

In order to increase the effectiveness of the treatment, factor producing cells that

have been genetically manipulated by known techniques can be used.



factor-is a culture of live cells. 14. The nethod as clained in Iﬁ'm@m
wherein the live cells are preferably islets of |angerhands. 15. 'THe t g

as claimed in claim1l |, wherein the substance producing the desired
bi ol ogi cal factor contains Sertolli ceﬁ s. 16. A nethod of inplantation of
a device in an individual to inplant bifological material conprising the

steps, in this order: (a) the inplanting of said device in the individual
for the fornaThoculinte medimethaf isfoptionally used)isrselected inl ascardande wiithethe: typielofa
reservoir of neovascul arized fibrocollagen is formed; (b) the renoval of

t he pl un&"éﬁ°ibﬁ§m8@“feae device and inplantation of a substance producing the
desired biol opyeLy plfc%ﬁtt fhs fBIM Cfak WRRI thd Gsé FFAhe evice %ﬂt&n—ﬁﬁ?&d‘ i1 thi

el enents that will permt the existence of a space wwthin sald tube o

fi br ocol inxgdion, itshas been poddible t0@bEin BemiFiselated: ditesl with goad nenvaseularization 16,

wherein the fibrocoll agen tube.that, is,forned.can be used as, a vascul ar
g af 5 § oWHeoiER TR G s bR, S 3rest iRhetoRte of
esophagusiologftal factbRY isCEbt&iRe® Foti tdmpledin theQfiatnicHt JTUibetdsD) beflé feSjtbnse
mechani snms I'n the correspondi ng ends of said central bod%; (c) a plunger

whi ch fi ¢an bgiobpermedstei the stamulug prayadsg by:thel levah of gladose in e s correspondi ng

to the said N an] Sus,; deyice i f Lapl antation in
an indivi dualsﬁ%oarflﬁ%qr{gﬁcemsb?%gﬁh%%%s?érﬁﬁ g?ﬁgngﬂtpﬁfgfja%@%fregﬁgg g?éﬁs, ®in
thi s or diteranire)is tei00i 160122000 1RE:t0bf Bagérihay peckiloprimicofi thél putichital wéi?ht. the
formati on of fibrocollagen around said device until a reservoir_o

neov & c uthg caseeaf this irveatipn.qlbas beenssgemihat these)cane qombimed with Sertelli gelis in
by o ot P GRRRIARTYE A ket et Romigfbiont HINER i 30BRERIE BB affles! "€

subst ancthe devide cam de tused ¢ke place dnsideoit @glls tHat protince substaices edtht a theeapeatigent s.
20. The devj.ce ags clained . in ¢laiim 18 erein the substance produci.ng the
desi 1 e HBIGGP as fier ee G thyeoid 2pg puraiyrai it dmae ety vithoy BircpPRng

cl ai med ik tht @évidedths effes folinkchifled i/ fhe GBirit of BiSinvértfonr abl y islets of

| anger hands. 22. The device as clained 1n claim 18, wherein the substance
prodUici ng t héExdpwigsaf applidatighsal factor contains Sertolli cells. 23. A

ot S ooy e ok oot Rt b BYsnybR b SEbSARATE R ARSR okl
sai d cendrdél tobfady; tiRNidnylsht aeeélisurmoﬁbﬁﬂ@ At KologichE faetuidinndie tdoréal Hastadfila

seal i ng nechani sns;_ 14 ~ ~ 003
sample of Long Evans rats weighing between 180 and 200 grams.

Diabetes was induced by means of an intravenous application of 65 mg/kg of
20 streptozotocin to the group of ten rats with the device, object of this invention, and a control
group.
4 The level of glucose in both groups showed no important differences, being in the
. ) order of 337 mg/dL.
A transplant of islets of Langerhans was performed with both groups and the islets
25  were isolated and conserved using known conventional techniques with the differences that
the group of rats with the device received the islets of Langerhans in the site formed by the
device. None of the animals were administered immunodepressive agents.
Glugose levels were measured daily during the first week and subsequently once a

week.
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t he device ‘being used for inplantation in an individual to inplanH 3
bi ol ogical material conprising the steps, in this order: (e) the in%léHui“E
of said device in the individual for the formation of a tube of
fibrocol | agen around sai d device untillf reservoir of neovascul ari zed
fibrocollagen is fornmed; (f) the renoval of the plunger inside the device
“and inplantati on of a substance producing the desired biological factor;

and (g) seal i e szimalsgiavthe sonfrelgroum showedeglyesmia oftover 250 mg/dle dnring twe
existenca%ggwﬁygagggn .éﬁkpﬂﬁﬁﬁgW%Ube of fibrocollagen. 24. The device as

clainmed rn claim erel i brocol | agen tube that is forned can be
used as a vasThd afinflwithtthe ldevic 36 ProthbteNfitio€slRgén ADBS ishéwad afignificaghea,
urethra or esophagus. 25, The device as clainmed In claim18 or claim 23,
wher ei n dececaseht glagosplryelsite 160me/dl.. 26. The device as clained in any one
of clains 18, . i .al . LS porous. 27. The device
as clgi med iana\ﬁggg%sgag?d@@Zﬁ%n@g{n,@g?@%&%fst’@ﬁé&i n the central body is a
porous body, having a grid with a cylindrical shape, the grid being a nmesh
in arange of 40 to 150 nmesh, and the cylindrical shape having a dianeter
inthe range of 5to 3 5 mllineters. 28. The device as clained in claim18
or claim23, wherein the central body contains sealing nechanisns inits
ends whi ch have fenal e threaded connecting nechani sns to enabl e assenbly.
29. The device as claimed in claim 18 or claim?23, wherein the plunger
conprises of a cylindrical element wwth a dianeter in the range of 4 to 25
mllimeters. 30. The device as clained in any one of clains 18 to 29,
wherein the sealing elenments conprise of: (a) a fastening sequin; (b) a
~qylindrical joining section with a nale type thread; and (c) a concentric
ffastening section of a dianeter in the range of 1 to 5 mllinmeters in

di aneter. 15 1 3 JUN 2003 31. The device as clained in any one of clains
18, 23, 29 and 30, wherein the plunger is part of at |east one of the
sealing elenents. 32. The device as clainmed in any one of clains 18 to 31,
wherein the device is made of a material that can be sterilized. 33. The
device as clained in any one of clains 18 to 30, wherein a space between

t he plunger and the porous body varies in accordance with the thickness of
the desired fibrocollagen tube and is in the range of 1 to 1 S mllineters.
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(c) a concentnc fastemng sectlon of a diameter in the range of 1 to 5 millimeters.

8. The device as claimed in any one of claims 1, 6 and 7, wherein the plunger is part of at least one

of the sealing elements.

9. The device as claimed in any one of claims 1 to 8, wherein the device is made of a material that

can be sterilized.
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12. The method as claimed in claim 11, wherein the substance producing the desired biological

factor is at least one reagent.

13. The method as claimed in claim 11, wherein the substance producing the desired biological

factor is a culture of live cells.
14. The method as claimed in claim 13, wherein the live cells are preferably islets of langerhands.

15. The method as claimed in claim 11, wherein the substance producing the desired biological

factor contains Sertolli cells.

16. A method of implantation of a device in an individual to implant biological material comprising
the steps, in this order:
(a) the implanting of said device in the individual for the formation of a tube of fibrocollagen
around said device until a reservoir of neovascularized fibrocollagen is formed;
(b) the removal of the plunger inside the device and implantation of a substance producing the
desired biological factor; and
(c) sealing said device with sealing elements that will permit the existence of a space within

said tube of fibrocollagen.
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the device being used for implantation in an individual to implant biological material
comprising of the steps, in this order:
(e) the implanting of said device in the individual for the formation of fibrocollagen around
said device until a reservoir of neovascularized fibrocollagen is formed;
(f) and planting inside the reservoir of neovascularized fibrocollagen, a substance producing a

desired biological factor.

19. The device as claimed in claim 18, wherein the substance producing the desired biological factor

is at least one reagents.

20. The device as claimed in claim 18, wherein the substance producing the desired biological factor

is a culture of live cells.
21. The device as claimed in claim 20, wherein the live cells are preferably islets of langerhands.

22. The device as claimed in claim 18, wherein the substance producing the desired biological factor

contains Sertolli cells.

23. A device comprising:
(a) a central body;
(b) sealing mechanisms in the corresponding ends of said central body;
(c) a plunger which fits within said central body; and

(d) sealing elements corresponding to the said sealing mechanisms;
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(g) sealing said device with sealing elements that will permit the existence of a space within

said tube of fibrocollagen.

24. The device as claimed in claim 23, wherein the fibrocollagen tube that is formed can be used as

a vascular graft to be chosen from a group consisting of: trachea, urethra or esophagus.
25. The device as claimed in claim 18 or claim 23, wherein the central body is tubular.
26. The device as claimed in any one of claims 18, 23 and 25, wherein the central body is porous.
27. The device as claimed in any one of claim 18, 23 and 26, wherein the central body is a porous
body, having a grid with a cylindrical shape, the grid being a mesh in a range of 40 to 150 mesh,

and the cylindrical shape having a diameter in the range of 5 to 35 millimeters.

28. The device as claimed in claim 18 or claim 23, wherein the central body contains sealing

mechanisms in its ends which have female threaded connecting mechanisms to enable assembly.

29. The device as claimed in claim 18 or claim 23, wherein the plunger comprises of a cylindrical

element with a diameter in the range of 4 to 25 millimeters.

30. The device as claimed in any one of claims 18 to 29, wherein the sealing elements comprise of:
(a) a fastening sequin;
(b) a cylindrical joining section with a male type thread; and

(c) a concentric fastening section of a diameter in the range of 1 to 5 millimeters in diameter.
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