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& WASTE 5 FI ELD OF I NVENTION Thi s inventi onﬂmmmmmm
nmet hods and devices for transporting nutrients afkghes

00@%0@/1&1’8150 and out of the intervertebral d%é‘g/ug‘i}oa}/}fi‘is%s
or e raﬁ

reverse the degeneration of the interver

di sc. BACKGROUND 10 Low back pain is a | eading cause
of disability and [ ost productivity. Up to 90% of
adults exp&FREATING BAUK PAINBYRISBSEABLISRINGT i ng t heir
lives. For fr f _physic] I Si ack pain
is second onl gﬁgéﬁg?Gé)QfWﬁﬁiw&Té)ons In the
United States the economc inpact of this malady has
been reported to range from $50-$100 billion each
year, disabling 5.2 mllion people. Though the
sources of |ow back pain are varied, in many cases the
15 intervertebral disc i's thought to play a central
rol e. Degeneration OfIELROK NHRON ates pain in
Glthﬂs véntiSe %?a?eSQ%m@{hBﬁg alnﬁ%ea?ésq@lj traﬂﬁﬁ)'?tﬁ%' n%ﬁ'ieﬁggnd waste into and
produci ng non physiologlic stress | surroundi ng

outtdf eliserveilttealidist 6r haltrar edyest tididsgend@orndfShe loervertebralafisc.

t he conpressive |load o ine, but the facet

joints 142, 143 of the%égi{%%&gﬂﬁbodi es 159 share

dJopr teick paih & dledddt caldesf dissbility @Rd lodiredudtvigt Tpab 90Yirefadults

di.stinct parts: the nucleus pul posuys 128, e .annuj ar
expegence ba Heopaipe E‘H&gﬁg‘i&%‘?vé’ﬁdg‘?fg?@%e"ibgg Pq’é(%‘c’%% s, back
paih s Seb&HdloRsy 18 upptd redpira (fl? idécbionsl GR tH¥RIdNed BRes ke%conomic impact

structural properties largely through its abiljty to
of thisyrpaledy b bicp aeparted {reage from $99r 5109 bifioscadpar, distiaE RS

miﬁgll%w@ ITHolot HEsdhkes smwmaémgyée 4R d, RSP Y EHs

posus 128 wthin a nornal isc 100 is rich in

intepuereebrah fisgis thayghtde plpy & exntyl splco Negenseioy ebthe dise indtigtdspgin in
[} r : j t I

oy A o PR e AT B

surgetling tissueppr essur e produced by high water content is

thlé(ililtgll'veﬁeg)rag (%)iprsr‘[gj) %l} Abrs]&gg Flg)%cg)g ’H]lélcgllilgl%%g Vye,(]:rlsaﬁifogrthe spine, but the

sustalinin ressi v a
facktgoipist 140) 143 lof the @¢rtdbral bodies ¥592hart Bppashilnbisly 1696 The disc 100

intervertebral disc 100 is avascul ar. Survival of the
congistsof tpg S‘H’éb%aﬁ‘a's‘ﬁ%WC?EH? PR K28 fhe garmalerdaess anf e
carfitabRbEAnd PR 105 BSHBWS inlHigurdd HakPD | THeWidc Q60 Aaintdidyiaugh

the cartila 30 106 of the endplates 105, as shown

strqcfprp RygRciion Jacgsl hipbebts 47t tn otivadh pas refeisowasésy eagrnal disc 100
corlthif§'80% water in the nucleus pulposus 128. The nucleus pulposus 128 within a normal
disc 100 is rich in water absorbing sulfated glycosaminoglycans, creating the swelling
pressure to provide tensile stress within the collagen fibers of the annulus. The swelling
pressure produced by high water content is crucial to supporting the annular layers for
sustaining compressive loads, as shown in a longitudinal view in Figure 2.

In adults, the intervertebral disc 100 is avascular. Survival of the disc cells depends on
diffusion of nutrients from external blood vessels 112 and capillaries 187 through the cartilage
106 of the endplates 105, as shown in Figure 2. Diffusion of nutrients also permeates from

peripheral blood vessels adjacent to the outer annulus, but these nutrients can only permeate
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peri pheral bl ood vessels adjacent to the outer

annul us, but these nutrients can only perneate ~~I HH
Frer e reer reeer reeer e rrrlr *000002* WO

2004/ 101015 PCT/ US2004/ 014368 wup to 1 cminto the
WwoRlsasisayers of the disc 100. An adult di ser6@efBaes
as large as 5 cmin dianeter; hence diffusion through
the cranial and caudal endplates 105 is crucial for

mai ntai ning the health of the nucleus pul posus 128 and

up thherp i the appulprdgyeesof ghe diggd 0 Ap adwbdisc eag be pyfgge s 5 cm in
maﬁiéf&ﬁl%ﬁé%ﬁﬁs@o@tﬂﬁ) B ik exyaPadic sﬁaféﬁgﬁ&ggg@ Is¥rdcRYRA 10

t he endplate 105 and 5 nucl eus young
maipiainigg fhedealthodf thggmclepspudpdsipsiRs| aag} &mer amﬁlabbgarmoiitbe dlsc 100.

oé/\im{ﬂ’ﬂ :pgit Eh&s{éhaté %1% h%ﬁlre &Hpgtgt QI\%&? %ﬁl%]% 11]1' g% ené‘pﬁate 105 and

nudam plulpans 123 AGi6uig ast1f qedrm&ge,a:alciﬁeag@etsrm& bégit ® a@tenulate in

ual | d by the UI| f the calcifjed. . .
ineailihon) eSofans IR e e ot R aond \PiselS 14 i pillaics
107 mh@mloaf@agé QRert436 e afAGallf dcauaﬂa;y i iIalpef HRERcH8

105 is obliterated b%Obone di ffusi on between the

laygisd 08, rehighfops dnie banpg Bongfogmgfion|abhy epdplaie 105 ingroaspryyidhege.
UiRieiE Bhdplidfte 10305 bRlitsHhedby uodeg e:ﬂﬁ,&s’n bét\peeﬁq}ﬁjé rycens pflposus 128

hi ndering ‘the diffusion of trients, calc
anébldpd wesedds 1125 efonditheendpliaiei105 imeqﬂe fimsted.i Braddition so/lgedering the

it Bl o et 5 eodplid s FABEFHot BBl Mfypecn ot e

discdDo. lﬂ)@geﬂ Mn@énuhﬂiml aﬂ ﬂﬁ@eﬁ&l@p&rﬁof&hé mlbyis 128N eﬂ[’@&ﬂ)eldwt 0
t. ti.gsuges. i.n necess nutrients
Ceﬁﬁ%@ﬁf dise ‘Qaﬁ ey 19 ComBATed 1o A U g5 ﬂgbfaw ngpessagy
nut¥RA afid 68el cOKhdtivity istréstidia 1d Beifi@bi bi ia TEHRUSe HOLRiBI1S the
105, Furthernnre oxXygen concentrations are very

c ops cneiplals 10§ Frthermere, oxxeen cqpgratratipng are a%ra@%nﬂw ihchanges

in £ RnB8  oreOhsumptiditrapePdey, Of sul fate into the nucl eus
pul posus 128 for biosynthesi zi sul f at ed

gmwwﬁ%ﬂawﬁtﬁ &hejnyiclgpsqpinoguas; lr%ﬁ deordvposiythesirangsalfated | ed
glﬁpy i n S g? alsdai%stﬁct'é@ﬁ}u{hta cal&ﬁ@d k)fa?ets QGS A are t the sulfated

ycan concentration reases, I Ag
glycosaannmcem canoerttiation @antas;wdéddmggo Revep wetsswn&:nﬂmﬁlswnllmg

us 1 nor.nal dai l .
prisip P Em R BPRan , Do PRl R opiBisaty toading on the
spiBe Etﬁéttﬂﬁ:ewlpfehmﬁe Wiiltin fHeGucless falfop@sSIas cd’fo Ieader BiRtribaRARY forces

[ [ evenly al ong the circunference

distribute the forc
oveRly lfae o Fissmferete gt e dmet apiuten & kespherlameellan Pyfeing outward. As
a rESHltNAE ShnefameRucsBSiaward, Whie the B&tEr dnBlBS LEnSR% bil¥@éiward,

while the outer annulus continues to bul ge outward,

wssd Hniggsion Al hef tho spnelen lagers,tap shoxyrin Figuras dyad 4, as
S'h&vgﬂeér %@s&% (fginﬁﬁ]gr cfeialgéatl-gﬁ gmg{)}.ﬁg.lﬁ% ate rhfﬁlé% ; gtﬁee st

causi ng annul ar am nation an g are
posteriglateral putiensradetat wrthd nquoriorames 124dThesarve 194 is émfined within

thennegilx{o (f)lr(z:l)lrn%1 mf& be%weenﬁ'le dlsrc]:%;xx ﬁ'lejfacet Joic’nt iﬂ] flfltip elqenvt\:ne,ttgel I?erve 194 at

the neuroforamen 121 is vulnerable to impingement by the bulging disc 100 or bone spurs.

When oxygen concentration in the disc falls below 0.25 kPa (1.9 mm Hg), production of
lactic acid dramatically increases with increasing distance from the endplate 105. The pH
within the disc 100 falls as lactic acid concentration increases. Lactic acid diffuses through
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t he neurof oramen 142 between the disc and the facet
joint 142, 143. Hence, the nerve 194 at the
neur of oranen 121 is vul nerable to inpingenment by the
bul gi ng disc 100 or bone spurs. When oxygen
ion in the disc falls bel ow 0. 25
fg??ﬁgé%gtction of 30 lactic acid dranatlcaﬁﬁugi“anﬂgk
i ncreases with increasing distance fromthe endplate
105. The pH wthin the disc 100 falls as lactic acid
micewteatsiof arpulus irritatios egishly inngoiated pasteripr dorigitudioal lighment 495,
facé I]](}%% %884{1&9%83‘519’3%#9%% Qlﬁ]/agjtﬁa% ﬁﬁnﬂg} c&?e%ttgs \QJH with high
nul'us 1rri e richly |nnerva pOSH
lacth®ricyielsadd foa pHI [ @hﬂmean pHRd symptametic gi:msrvtas axgd:ﬁoamﬂyémm than

oot S | cate that orrelat
the e bR frepiiie Gios (e 85 SopleP oo EtRe il R iy bipacc
dis@fthyophal @aics. clndymptsmnﬁcsdlﬁﬂs @vithfpHo@68, khe alcmvuaﬁcehhaatrm viithén the
nean pH of the nor di scs. The acid concentration i

disg i s R PIRREIRH e 1 SER PREGREERIVE SHRRIPEEE dtisrPenysnely 12¢

werdif&iR to bdsutdbiided tdE:lee fbesscadslald B&ﬁeﬁo@sﬁmﬂ{ Rehafkabl§ low pH
concentration within the disc is 5.6 tines the plasm

5.746630 | The pejd §@wentmﬂe@ p'@hlatth%‘o‘%wépm the plgsmadeveher ve
Tﬁﬂxg}&u&ﬁé‘l SWro?Raféﬂ%qm{hCIovb%a Yl ARER Be Biedls ase

rous stars a hesions wth remarkably ow pH _
patboanat6mBal didgvesiacTds tpn ok iagensreliyiclasdified ynderd mgn:smaléic pain”.

Baéco asx{ smgtu;(aﬁzg? géc' I¢ gzg)xtﬁlv %d b éBBéquéllt Q%tt 8!) Xot%?tp&t%e nerve root,

such@s hmh&l&ahaﬂmmrmhonj |dﬂg¢gn@|hlgls,i\iiri]' Emmpre;spm of thegmstmoréongtudmal
S i besiol asos pt Be s wR e AR scisg D i Etition

seci‘éféﬂﬁcﬁ@ﬂié@lsc atdj@6bn Inhethe @isy Ean'flueh out tdladticasid. Maneuvering and
i ntradi scal saﬂlne |nject|on di sco

nd
corgpfRgsioRsan ghio dver b the fEifabipg 106155‘?“6’% ‘ﬁ%ﬂ“‘ﬁF Pﬂﬁr%iﬂegﬂy’ no

intdriedtidn PSS @sdeBBiny e MuliGhe fro@icHONoSR@RIatidC pain is
caused by lactic acid irritation secreted fromthe

dihs acleys palnopus 28 i thoughbtodimeHor 25, the aiig ading” tp RESsYuggq the disc
| [
1R SplBPILNEE, B pRRkc SN BRIRR ROt MR e

rritati ng acl
cu@mfmemel of thenaner amua:sm k¢epnitho lamellae bulging puiwers: divg progess of

d1sc %: nérgt?on Qcﬁ&e{t ?%th Fﬂlzgens lzaﬁg,ew}tﬁﬁlginﬁ&@s d1ffus10n of

osus 1 oug alr
sulfater ad otc@gqnnﬁs $hernuzleu§ pudpodussie8. AS @xesim, ;sorpqom:t oﬂtlmewater

essure ffectLve forc
absogian SR R R o pans iR T whl i
theiklick e @R feaich ErHeanR hid@lablah@ilitthe w\@ergdnw&h,ama ltm&fsii)n%fn
20 di_sc degeneration beglns with calcification of th

collagap fibgre withig ghe aml@hisms dEhedeggnerateddiyg 189 exl%*t}tﬂfuaf%bl%md
m&éﬁﬂ%ﬁ Nsign14rQo b IAGE 7. CJAF ‘VJ—gﬁowéﬁcl@p;{lﬁ Satlehts have been
production of the wa osorblng sul f at ed
diaghgsed seiraving gbipelsagméntal snsglhnhhf clhetphip maydigate fromuistrepreand
{
R A R s e e Sy B R e
diso00 becomes acidic from the anaerobic production of lactic acid, which irritates adjacent

nerves and tissues.
Resilient straightening of a super elastically curved needle within a rigid needle is
described in prior art DE 44 40 346 A1 by Andres Melzer filed on November 14, 1994 and FR
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collagen fibers within the annulus is |lost. The
degenerated disc 100 exhibits unstable 25 novenent,
simlar to a flat tire. Approxi mately 20-30% of

| ow- back-pain patients have been diagnosed as having

weheahospgmental instability. The pain may Q&iﬂéﬂ@hﬁ«ms
fromstress and increased |oad on the facet joilnt

and/or surrounding liganents. In addition, pH MAthIn
the disc 100 becames acidic from the anaer obic

2 5% 1$d nétlibyrOlivfer TaitierchilegomAugnnt 19 1985, .%flégeda'aﬁeéle%?ﬁthese
prick & e Ss@d dEﬁ\%? H@tﬁd imDsdRaRblel @Mbrdst tf) XBR R B erbora disc

super elastically curved needle within a rigid needle

withogit argiexgernal insigionnthp ldngths of the pEvelpand gigBlsgedies yst hp girleast six

B8 13l 7R DA AR B S Sig Kibunty s ctitic

endflaie\as describediis therpribr 4rt Shape Remoytmatdial b8 8aking e comedf aetdle
edl e r i,0r . ar ar.e_u dtodellv lAgui d
wsofticg e@iey NRBERniulPg) RIYou L § abbR: b Fies
(auslérite), 38\441 ?Pu(maigeneixd)gllzvai if iha hangiles of bth ehel cangt had mgurll néxdles
curved and rigid nee myst. be a St Si inches ...
are fogstopd i it delog i 4Rl sl esedie L e thebeh Birugitin
the gy Bgfdlife&ilé PR duding ehdphie fosgRdaldis a@&m@ﬁi&Fﬂgﬁ@Q54 &hd 55.

the prior art. Shape menory materjal for making

As g iesvlb direction pépur\qwa!s lijeely o laq deBegted andjcadniate 193 W‘Hfﬁ would
-al | oy has Young's nodul us approxi mately 83 GPa
(austenite), 28-41 GPa (martensite). Even if the

rarieirmerepi ﬂ!mnrh)r atche shayetips afitheir rigidchepdescireen thg cencave sides
estricte

of %F%eél nee e Wuné‘cmﬁ‘%le ﬁefaH?elif ﬁzﬂg u?sﬂg %Haasst la.{&ﬁieli ¥.ndp1ates
103, @R@bivex isidgd dif theaed rﬁé}:ﬂesdim unsgppertetbarsitvalnkible to bending,

as shown in. Fi e 10
res g o o 0 B PR AT e dP LU ip i onding o
twisk@gl ﬁe tieek cfrmuembma abrigi® heedlen Gieljéqimﬁdbtd hi 1a1§a| 133; incrlgtasing the
Furt her nor e rio sha tips ei
sizgs; ¢ ithe cHEVEE) F@sangrr@,gl @%ﬁ&&% veraand orvdite and g 220
neddRS ey inBR8s, Mﬁ@aepmﬁnan hufdd @ﬁie\’ﬁ loythe Juded héz81A01 very
such as calcifieo endplates, 105, the convex sides of

diffi¢udt. émadﬂéwnn@bwee@elamcrmm}pﬁ@rdl@dﬂﬁhm theJarge pegdlea map cause
heiREAS Hine x%b%le&?élﬂhéﬁhp g, Sybheh A fardcQpBHBE bt Cor] qfafa-%s may

nrm z
catistdtmmg;, noﬂdfseleakage sf miclanipalpous U2 b tha dertﬂbgﬂl HOdyelélJ es

r red t ncreas
T bt S ppt® B the A a3 e (e Baided? 20 E Fighrf 33 lag i
inveR@onGéeleatht l&éluppml pﬁncgi:ﬂkg 3PPrelafiocld bad ugsue,amblyas calcified
i NnCr eases, &apnt and retrieval of .the

endplaic, P w&&qr@ﬂmw@rrye 0% ;Furthgrmore, the agn-rqugd crogs-sections of
the @RS 10PSY 1} $F0SREAL ih FiduhS s@ls@@o géoenbmsdh% kil ffrelevant to

needl es may cause 20 herniation of the nucl €us
engued suossssful pRBctudigthtongh the calcified g@pbﬁéﬁﬁn g at the

endplate 105 may  gypMARY OF INVENTION

In this invention, conduits are delivered through the calcified endplates to re-establish the
exchange of nutrients and waste between the disc and vertebral bodies. The conduit is
delivered within an elastically curved needle. The curved needle is resiliently straightened

within a rigid needle. The rigid needle punctﬁres into a degenerating disc with calcified



10

15

20

25

30

cause Schnorl's nodes, |eakage of nucl eus pul pous 128
into the vertebral body 159. In essence, the support
from the distal end of the rigid needle 220 in
Figures 62-67 of this invention is relevant to
uncturing of a relatively hard tis
‘igeggﬁ@#%led endplate 105 with a small di aﬁgﬁUSﬁM&H{MS
needl e 101. Furthernore, the non-round cross-sections
of 25 the curved 101 and rigid 220 needles in Figures
endpigiess (he slapticallpenrvadieadls ergryingahegonguit isiteapaieployad fraamha rigid

P s B R PR e an R RSB R Bl B

retrigiying the cnved regdle hackingh ﬂ!ehr@ld; agedlefwhild heldd}gi agihewget bghind the
concgugtis\;?@éﬁag{r 'ﬂ’?@cg%dlﬁt 1s %éﬁ%ﬁ Q@r t}]@% flaggt %?%n 9% \mtguriﬁ% and waste

betv®0n theldisc endekriebahi n an el astl cally curved needl e, The

ﬁJrved nee?e %eLs rsﬁﬁ?vlﬁlfl .ent lg%ﬁlélté i ght ene mvl\%t hip.a

betv&eg dieenstd ag rcgusﬁeemeg hmeedeeicé hiesiprévidéd 3%9&51% b e dxtically
The elastjcally curved

2004/ 014368, endp| at e
C“Wﬁg BERAL 1R iy e?%g@ma ffplqtgpw&m&ebu aggitign.ithe,davicR ds

desifmeditl delfieed h&sttoae EGRIUTE: thb Gndpies %&g&ﬁe&&eﬁ Al Riscanf
puncture through the calcified endplate.

By
interveriohrad diss gnd the V%rmbvéboddef@@ﬁxeh@a% Rf quirients; ereyeen, garlon dioxide,
lactAAS S Wastthi | € hol ding a plunger behind the conduit

stationary, the conduit is deployed across the
Nnlgiphts el axygenraanapodantly seppliehbyspesipheralcdidod vesels atandimrouter

a1 DGR B SR Geq EIRNAUNGL MG BEBL T bl

I nventi on 1 mnimze
from thie otiepannulne inteth nudiens pulpead t@ahdt chsogiegemmadﬂl es. The

Vi C OV| eS Ssu he el asti cal .
AR BB HeRet BElsb R b s e hpiseaduis,siom
celly grosdthl factog or geﬂe ﬁldﬂpéutle ragentd‘tﬁn teihjeeediifto ﬂﬁ&ﬁdcg@ ptdniot:

del i.ver. a Ieat one ondult at _the _end t.e to pridge
regopEration, fn g ayth Sy pRrmRpls OIS m%s"c'}’%‘i‘als?lﬁ'@g
Doné£Edle litl‘éﬂtedbﬂtd Yhef di’ﬂ'c cBX Bhadigishediby Ruirich® mrﬁughQKé/@ﬁﬁLspermeable

carbon dioxide, [|actate and waste. Nutrjents and
°°“QBES§ g‘é’i’i‘mgr"éggéﬂ%ﬁla‘ﬁ%"l“?w SEBYISE- e@%? C‘iilé P*e;fﬁ]éistﬁ‘ﬂ fop thels gapability
to bibSRIRke APt oy Sich a8 RRMinRA nERBRMshfttef2 THE iR Mipb&ic

depl oyed transverse the degenerating disc to draw
agens fre rapgpgrtedthrongh the seitnermeshle sondyits it badyeirauaticnys treat a
diseRddl posus to halt disc degeneration. 15 After nutrient

and waste exchange is re-established by the

sem - per neabl e condBEFERENCENUMBERs, growth factor or

100 C IR cnarat i on. 1n a0 | PORCERECRFORT R

101semecdler neabl e conduits is stitoh i prmpei sol at ed.

102  Bevel or tapering 110  Monofilament

103  Trocar 112 Blood vessels

104  Lumen or channel of conduit 113 Tissue gripping flange
105  Endplate 114  Annular delamination
106  Hyaline cartilage 115  Epiphysis

107  Capillaries 116  Penetration marker
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Donor cells injected into the disc can be nourished by
nutrients through the sem -perneable conduits w thout
triggering an i nmune response. These cells are
selected for their capability 20 to biosynthesize
WwOShARGYLS ¢ agents, such as insulin and PCT/US2004/014368
neurotransmtters. The therapeutic agents are

transported through the sem - ggrneable conduits into

121 poisurplforamenat i on to treat a 0% eabiesue fepeyRdentRiiNvBER
zzlogmkﬁggﬁmgﬁhﬁgmal di sc 108 Bj ckq@ﬁnor calcified
layers 25 101 Needle 109 Plung 102 Bevel or
123ta 4lggrd110 Monofil ament 103621 oratrusiomorpmg od
% Lunen or channel 113 Ti ssue
1249??%%#%8ﬁ %nge 105 Endpl ate §14qgnnu ar del am nation
125 30Td@6 Hyal i ne cartil age 115 By phipgiinged®mt Capil | ari es

118 Penetration narker 4/3101015
126 PC&?‘E‘EQOOM 014368 121 I\Ieurof g) Bso TOFRUFles s e

127ingkammﬁbmmﬁe@ﬂaﬁﬂon 122 Brai ded ﬁNhﬁeniulanent 161
123 i nal cord 162 Protrusio

128 n&B?J%“Sé’b‘ 8% 163 Coating 5 198 Tﬂ%&“ﬁ%&“gﬂ‘ﬂ%&?ﬁ’ﬁ

129 12Bacejori t 193 Psoas nuscl e 1427 Rh@sfofaidhC cutter or
| aser 194 Nerve_root 128 Nucl eus pul posus 195

130 poHandle ofcuresmgedieidi nal | gamedl” 199ewg#Bt joint 121

131 NednRb i PR AN QechiRhabl@Bd! € Of 2687 VRiREQAN € orldeédisC! ew
entry 131 Guide rail of curve needl e handle 220 Rigid

132 5| Handie offrigideleive 132 Handl e @824 ri Bungtust eeve 224

33Pgﬁ éﬁ %§§h;k %§¥9f rigid sbggéefh apdl e 230 Dl ator

onic € I ng device umen of rigid
134 s| Ekegigonic cutting device 268 Lumen of rigid sleeve
135  Electric cord 269 Lumen of rigid needle
140  Sacrum 270  Window of rigid sleeve
142  Superior articular process 271  Shape memory extension
143  Inferior articular process 272  Ramp in lumen of rigid needle
153  Label indicating curved direction 276  Syringe
159  Vertebral body . 277 Donor cells

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 depicts a healthy disc 100 with normal swelling pressure within the nucleus
pulposﬁs 128 to support the layers of annulus during compressive loading.

Figure 2 shows a longitudinal view of a spine segment, displaying outward bulging of
annular layers during compression of a healthy disc 100 between cartilaginous 106 endplates
105.

Figure 3 shows that the calcified layers 108 of the endplates 105 hinder diffusion of
nutrients between the inner disc 100 and the vertebral bodies 159, leading to inward bulging
and annular delamination 114.

Figure 4 depicts a degenerated and flattened disc with reduced swelling pressure within

the nucleus pulposus 128 and annular delamination.
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15 135 Electric cord 269 Lunen of rigid needle 140

Sacrum 270 Wndow of rigid sleeve 142 Superior

articular process 271 Shape nenory extension 143

Inferior articular process 272 Ranp in lunen of rigid

W68M4B010923 Label indicating curved directigpyd

Syri ng%lozo 159 Vertebral body 277 Donor cel sT é%?ﬁ‘—m“

DESCRI PTI ON OF THE DRAW NGS Figure 1 depicts a healthy

Figiie sHPciioBar95 FRErisI Rl hd8isD 10 RMeGhe \bfidthS1ebifque simil

nggllgegs&cpul posus 128 to suppgrt thegl aé)//\%frls %}e an%uglsus a
to thativsed in dissopraplssi ve | oadi ng. Figure 2 shows a

it udi L ew _of i n di spl ayi ng

L R et AR MG AR 103, R

Eigomer7eepice withtirasvahefahd thycardi 03c ThO Qildiert 280 @cks as a passage leading
A Ctﬁqrs&ll I ﬁ@l nous 106 endpl ates 105. Figure 3 shows that
mt°t_ 'Cified [ayers 108 of the endplates 105 hi nder

Bigiule 8shoWs Pfongifidinal Go% Sf (e U¥RAEralel Spihd)l REmAt Wb GG the
_the vertebral bodies 159, leading to inward bul gi ng -
dilaigrd3hnnul ar del ami nation 114. 50 Figure 4 depicts a

ﬂ%gx%@edeﬁfcﬁgnﬁﬁgﬁcfaltl LirGsHedt §4. W th reduced swel ling

pressure within e nucl eus pul posus 128 and annul ar

HighegriOvhewsghe elgstig@eatho i) 1oing 1&ilieglly sisdtencd wiBies rigid sleeve
220Fi gure 5 depicts trocar 103 insertion into the disc

100 using the guiding technique simlar to that used

Fipurdi 14 chawspioyind ¢rogseetion of the weedleHA rwithimthe tighl sthela220(

30 r the trocap . 103.. Fjgure, 7 depi ¢t i £ hdr.awal,

Bt epig aerign of g - eri e ebtser eede Jut g i
slecv€ 220 186 thSdilabdr30 Radidi ko th@isc Fdure 8 shows a

| ongi tudi nal view of the degenerated spinal segnent

Hicure 1358ewe 3 lopgipinahdew gf the pepdletfd angslegye 22 asgerphly: ingerted

intoAfle GilAr0B6 RhiMe G HEdisPeedl € 101. Figure 10 shows the
el astic needl e 101 being resiliently straightened

Wigutsi 14 depiets gpwardpyeshering of the2@edle] Huinte thelendhlotedt 08 (ot shoavn)
by %P@Zi\?;g %%%%A_iﬁéﬁﬂ? birdiDer8 Gllafe th? hol h&kiiatPi6vd 129! d

Figure 15 shows endplate 105 puncturing through the calcified layers 108 by deploying the

curved needle 101 from the rigid sleeve 220.

Figure 16 depicts permeation of water, nutrients and metabolites through the puncture
sites 224 of the superior and inferior endplates 105.

Figure 17 depicts re-establishment of swelling pressure by the renewed biosynthesis of
glycosaminoglycan within the nucleus pulposus 128.

Figure 18 depicts an electronic device 134 empowering a cutter 127 to puncture, drill,
abrade or cauterize through the calcified endplate 105.

Figure 19 depicts a conduit 126 in the form of an elastic tube 125 with tissue-holding
flanges 113 and longitudinal opening 104.

Figure 20 shows insertion of the elastic tube 125 onto the elastically curved needle 101
with a sliding plunger 109 abutting the tube 125.

Figure 21 depicts the needle 101 carrying the elastic tube 125 being resiliently
straightened within the rigid sleeve 220.
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Figure 12 depicts insertion of the resiliently

strai ghtened needle 101 within the rigid sleeve 220

into the dilator 230 leading into the disc 100. Figure

13 shows a | ongitudinal view of the needle 101 and
assenbly inserted 15 into the dj

fgggﬁﬁggﬁﬁto the disc 100. Figure 14 deplcts&u}Jj%r/r(i)u‘g'ﬁspj68

puncturing of the needle 101 into the endplate 105

G208 st RRC AR 0L Btk AT Wkl 220 OTARE o

into’élndﬂataxtlémlOS puncturing through the calcified | ayers

cur e 10 he.rigid
eeve %&y@y’gre Sr%éh epr c S 6‘3?#%%? élo‘\}%tdel‘?,
cﬂmﬁﬂlhMﬁﬂDSOﬂmdemﬁﬂaﬁnﬂSLtes through t he puncture sites
224 t he superior.and infe endpl ates 10 ure
Fﬁﬂﬁ@{ﬁbervg wibdawplAS thederein 0oy qqr earlegfggr stpfpmary to

dislddBethE Qe WEsInbh aebiiesos of gl ycosami noglycan within
the nucl eus pul posus 128. Figure 18 depicts an

Rgwe 2} dhewe thedgweraont®n of ﬂwévb&rlﬂﬁ @S@dgwt\tnérm the pueleps pulposus
{
12 B4 ol e S A S P QB e

the eh@Plate 103 (absofoor siowh). an el asti c t ube 125 W th

|ss hol di.n flan es .11 n di n peni.n
BiE gt hing s AARRR cupdle SF B s ey LT Dy
132 ml’ul@ngrb eleerea&g it® Qddld/rot‘dlgbﬂ Bd\gé@ﬁﬁé feed@101 whd Sleete 320 di ng
un 109 aby trn the tu 125. 30 Figure 21
RigBF ¢ demdien 0 $pthe elastigihniryiaicals, L4k  Eoniipiae guide ails
131 Q@d ﬁq)rreﬁtaﬁéﬂ 1ﬁrét1rsx to shotahddifeeAGLof\hd dikvani&ie 1i gi d
sl eeve 220. 7 WD 2004/101015 PCT/ US2004/ 014368 Fi gure
Eigurg B$ s wis traekst133 an 8 handiel 33 thegigidsieeve PAL witl ofigpgasion line
d plunger 109 into the dilator 230.
153 gqrerngéagigxgmé%%tlgadepl oyment of the needle 101 _
F,iertrc Q% dépigys thh essembly withShe tailo1d]Hn thedracksal33ité awedd totafion
t 5 Figure 24 shows w t hdr awal
be tweF &¢ rﬁlge:léﬁ @ij SWHI 0"'zmhol di ng the plunger 109
Bigat 30 staswg rémmpdmsd)ﬂm@mdnm asihe eladally amved meedie Bl ig
101._ Figure 2 the | ower portion of the tube 125
depigy %@a"&rdﬁ h"&\ﬁ: nucl eus pul posus 128 and the top

Figfirk 30 BhohR RN ARSEs $edkiBhd bfttitenecdla 1 Pdnd R 8O Eledve 20036 pk&@nt

(not shown) through
rotation between the needle 101 and sleeve 220.

Figure 32 indicates square cross-sections of the needle 101 within the sleeve 220.

Figure 33 depicts rectangular cross-sections of the needle 101 within the sleeve 220.

Figure 34 shows triangular cross-sections of the needle 101 within the sleeve 220.

Figure 35 depicts a conduit 126 made as a small tube 125 with a longitudinal channel 104.

Figure 36 indicates a conduit 126 made as a braided tube 125 with a longitudinal channel
104.

Figure 37 shows a conduit 126 made with porous material in a tubular form 125.

Figure 38 depicts a conduit 126 made as a braided suture 122 or braided thread 122.

Figure 39 indicates a conduit 126 made with a flexible porous or spongy fiber 124.



10

15

20

25

30

t he endplate 105 (al so not shown). 10 Figure 26

depi cts stacking of a square handle 130 of the curved
needle 101 within a handle 132 of the rigid sleeve
220 to avoid rotation between the needle 101 and

wH8sNR060- Figure 27 depicts a handle 130 g
e*)asti%laﬁ y curved needl e 101, containing gul c{bgﬁud‘/‘?““

131 and an orientation Iine 153 to show the direction

F?émta h@ sHoWs ¥ @batfuft 126 hSlihisy ARinStHiPMnetr ARSIt un 269 of an
le 132 of the rigid sleeve 225’W|th orientation

elastpqaﬂjecurgeslnrggemid penetration markers 116. Figure 29

@g@: G ShoWi& 19 W&w&%@ B th dﬁenlz%g Pf&.iggl sieréet%ﬁ) o

to av0| Ion between e nee
nﬁxﬁsﬁzﬁefmeu@wnngdgﬂnymeﬁ(hndhmsvaﬂ esmﬂpuvmeedle 160k

urvggg@l??@l ﬁqte{g ajl'lastl aI I [ﬁ%@%z dﬂlgg"‘%l“ﬁ a%qg%%rig rgﬂ{}ﬁgly

sumgmaﬁed%m&ﬁaﬁg@mbweazof the needl e 101 and the rigid

sleeve 220 to prevent rotation _between the needle 101
Eigere 4f ndlirates ngertipn of heassembly, gpniaipiag the geedles1 01, conduit 126,

plun%é%ﬁ@él&év@@ﬁoﬁfoa’ciiﬁt&@@ﬁ“ e 101 within the sleeve
I gure 33 depicts rectangul ar cross-sections of

Elgere Aé shfives deploymgnt bf the ceraedsiesdle d0Rtheough Biegalciied 4ndplate\205.
0 [
FluB09 430 GBSRRREd By Rl 1At At bt 1 W
hol@n@thablhngeuwslﬁﬁnmylh a Iongltudl nal channel 104.
i gur 36|ndlcate a conduj t brlded
it 6 sepis Precich Sffufhsaien il condi v 220
assefiibBViBtodhs AREHY 280 (k2dingTeLdivd 100. por ous materl al ln a
tubul ar form 125. Figure 38 depicts a conduit

Figure 44 shoysisieployraent 9@%19 curvedneedie 181 Hyrongh therrrlcifipd fg@late 105.

' ghy Uk Heid
RS 5 O L8 e

dislquigg thgSpoduy 136 Aise@h t eplgiiedspdrlptiolS.a conduit 126
i b ARG Pt o o RIS 12 Al 8 ache U £ e
remiieing lpotioR “aﬂnntthmveduebrahlbodg tiotowgh thehfmdplaméxépt 2B@vof t he
220
FigieagReE™ BticpatiP 2GR 65 aten 054 Slncieaiédono, o
Figierse sHavsiizploghsnt loh fvedondiitsaab itowpliskegionamdhRridhicified

with the conduit 12G being resiliently straightened
endplptes195-a rigi d sl eeve 220.

Figure 52 indicates disc 100 height restoration from regained swelling pressure within the
nucleus pulposus 128 following the re-establishment of nutrient and waste exchange.

Figure 53 depicts two conduits 126 extending from the nucleus pulposus 128 into superior
and inferior vertebral bodies 159 through the calcified endplates 105 (not shown).

Figure 54 depicts twisting of the curved needle 101 within the rigid sleeve 220 during
endplate 105 puncturing. The cross-section is shown in Figure 62.

Figure 55 shows the cross-sectional view of Figure 61. The elastic needle 101 twists or
rotates within the rigid sleeve 220.

Figure 56 depicts prevention of twisting by using a needle 101 and sleeve 220 with

elliptical cross-sections.
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Figure 43 indicates insertion of the assenbly
containing the needle 101, conduit 126, plunger 109
and sl eeve 220 into a dilator 230. Figure 44 shows
depl oynment of the curved needle 101 through the

Lei fi endpl ate 105. 10 Figure 45 depic
@?é@é@‘%‘gﬁem of the conduit 126 by Withdravvllj(r?{glu%ﬁ%ﬂm4368

needl e 101 while holding the plunger 109 stationary.
;] . | - . -
FSP SR lSnba e Slght 08 i I
sleeviti 2204 depicR8 (n FigamtioAgo limitootdiiensl oPemdat.gur e 47 shows

epl nt. of the curved n le hr h
RO BY PR e R RO iesRo SR Sl gl SRy, 08
Frdlgtltrg 69 mdichteoh rdchﬁglﬂkﬁgdis.SSéé:ﬁdn oithd sectiled 0p hndwleeve 2200 ihS
e stationary t i sl odge e C |t 6 throug
R A R L D P e G et
F?%ME BE d&gsibkintling 36 drobifid Hf thdQuriddGlecdls 10MduRRE YidplS105nd
the remaining portion wthin the vertebral body

mm@#ﬁ%mgh the endplate (not shown). Figure 50 depicts

lillgﬁl}e ﬁg %lmé{stasshérg&e%%ﬂr ip! eg}elo 4820 ro(r@%lé@ﬁﬁﬂ)h%eneath

gure 51 shows ment of t dui'ts 126
the cohvexusife of theamived needle 10/ tereiluge bending ¢rideeppingrrdph@punsturing.

05. Figure 52 indicates . disc 100 hej Le ti
B e auondrd 0 SRo BLRE e her S8 g A6r Rl Pl Bfbor
bendath tﬂ@e‘djﬁre}&éige éfahd Meﬁgﬁécmelmaiuﬁﬁg exalplas 108 puneiiring.
nutrient and waste exchange. Figure 53 I.cts fwQ
Rgwadf fiovere Bdae iy o8t 1B distat ¢nd Oh éﬁe@iﬁﬂﬁ ?N%&g GUipyos} cross-
sectiofl! ThSREI podfion of theAREdIWEAY ik Santd®brt dto dafbird %o he Qurved
through the calcified endplates 105 (not shown).

Imﬂﬂ?ﬁ@%e 54 depicts twisting of the curved needle 101
M‘g{uja 68 d&n&s [H_lq%heg'p ﬁ{) GEME el%&&aﬁw&ﬁ%g neﬁﬂgﬂilqg&teh% the concave

__puncturing. e cross-section i's shown in Figure 62.
sidefoff thercurve®resiopease efrrotrusivodhroeght thewindowi2dly of Fi gure 61.

h . C n&gg i St r ' P} : "
e 3 SR N g SR s
of tewrisdown 7oty stiarigiign themeaild H110 pumcnde sddpbrecl 0320 Wi t h
] | iptical craoss- jons.., 9 | ig 4/ 101015
g@?F%%ﬂ%ﬁﬁ%ﬂ&§B§%gé%gﬁwgﬂ?ﬂégﬁw a cross-sectional
Fﬂ{g&wsequsia@ il eldsdallg lrvétErRedie 10:0Withih b Rifved §fipe memory
elliptical sleeve 220, depicted in Figure 63, to
extepsipg £7k dhosh pusted nepdle Mieand extensien 27 13g: haysrdithina geid sleeve
ggppSquare cross-section of the needle 101 and sl eeve 220.
Figure 69 shows resilient straightening of the shape memory extension 271 within the
rigid sleeve 220.
Figure 70 shows endplate 105 puncturing by the fortified curved needle 101 without
increasing the size of the endplate 105 puncture. -
Figure 71 shows a sharpened shape memory extension 271 to support endplate 105
puncturing.
Figure 72 shows a longitudinal cross section of a curved needle 101 with non-uniform
outer diameter, supported by a ramp 272 within the lumen 268 of the rigid needle 220.
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Figure 59 indicates a rectangul ar cross-section of the
needl e 101 and sleeve 220. 5 Figure 60 indicates a
triangul ar cross-section of the needle 101 and sl eeve
220. Figure 61 depicts bending or drooping of the

I dl e 101 during endplate 105 punc '
‘lg?é%oﬁgmggeshom a sharpened end or tip of tkg’t"}’%?“ 14368

needl e 220 provi di ng support beneath the convex side

%&m& h8 AGHEY 8 o368 §26 cobPelnihPa HERUEEMBRASS BRH6K Al QORI 25

during puncturing. 10 Figure 63 depicts an extended
sect@pst al end of the rigid needle 220 to | engthen the

t h '
BRe 3 REARY et B Gl B8 153w Wkt RROLE
mingalivdtion & Albttkgs espetiellydiraind|thecandplate 185.s1 eeve 220 with an

| 1ipti,cal crossz section. .The distal portion of the
fiens D005 £ moap e 15F b miiD Hendts 4 Bastn deploment
Figﬁfé 96 shovaaidhRdaibltubesFsHall Gy 125 Efved@bot ends BEa MORL-Maibi
of the elastically curved needle 101 | gcated on the

122 gprevspbbunghing during dealogmenf fiogy e pyeddigede 491- pr ot r usi on
gigﬁx\e/ 49 Qh&wb%awfl&téﬁ%ia éfryifp M&oﬁdﬁ@lﬁ%ve?ééﬂ%e&e&lfaﬁhg Qisc

ex side o e curved needl e 101 by the disSta
100pocket of the wi ndow 270 to strengthen the needl e 101

FEuR RS s R b B ARl ik fheyerse o

degénomnting dis¢ 160al | y curved needle 101 within a curved
ha nory.,extension 271, Bot.h curved need| 0l.

Eiateds fengs Sinsyelitasede i (i o e iR Jud ditionary o
depl%ﬁ Or diflo@s tBe E&hdaih PYSwiiIEs iHeldegnestingdightodni ng of the

shape nenory extension 271 wthin the rigid sleeve

Bigare 89 glepipty draavingofamisicats Snmihe pwerpnmulps intor the pyslpup pulperus
1287 1R6hdH dabiflaG UENGLorERRL Gonlibly Widkik BiticonduiiC262S1 Ng t he

size of 'thé endplate 105 puncture. Figure 71 shows a

Eigare$d depicts h agsionsawn £ghogsnicgr snagpetz Toating 163 op dremeedle 101 to

mdfegg Bl gdd ti(}ng(? PRI Bihirk lh? Wdierp1Shons a

ongl tudi n cross section of a curved needle 101 with
Aignee32ishorsntwoIOnduits 326 dhsearted theoyghshgpdisr 100do Bichange anipients and

oA e S 002201

Bida 83 tdegidl dedidtaitipiof hedetdld 101-fehdtArRF beydBPths dRtérvértebral disc
1mfmd a tubular 125

Figure 84 shows the length of the conduit 126 extending beyond the disc 100 to maximize
exchange of nutrients and waste. '

Figure 85 depicts restoration of swelling pressure within the nucleus pulposus 128
enabling it to sustain compressive loading.

Figure 86 shows a conduit 126 extending into the Psoas major muscle 193 for nutrient and
waste exchange to nourish and/or regenerate the disc 100.

Figure 87 depicts two conduits 126 extending into both Psoas major muscles 193 to
expedite nutrient and waste exchange to nourish and/or regenerate the disc 100.

Figure 88 depicts a series of knots 161 tied on a multi-filament 122 to prevent or minimize

conduit 126 migration with time.

11
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section. Figure 74 shows a multi-filanment 122 with a
tube 125 at the md-portion to prevent mneralization
or clotting, especially around the endplate 105. 5
Figure 75 depicts a nonofilanment 110 within the
WBhbdanbdolsament 122 to assi st depl oynent. Ve
shows degradabl e tubes (shaded) 125 coveri naeﬁfbgﬁ’ Bons 68
of a multi-filament 122 to prevent bunching during
ﬁg&le SRS rfdo? 162 SrGirtisioRlon@e dbriuit @36 1offiiihor flinimitans
t he need| eS 16 g ca‘!r;}‘r:i)yl ng the conduit 126 I%Ir ansverse the
migiigewith imeng di sc  100. 10 Figure 78 depicts a

L e 5 D9

condldpi26 tnsigratidrheitiaime. of t he needl e 101 while hoI di ng the

Plgit o Shopganigp gt ootk ot g2 Bl aghife 278 586 » e ige.
confBRifdePh@ESE 106 BivbusH cRhiaDaidchedal endplaenbfIe out er annul us

into the nucl eus puI posus 15 128 throu%g capil ] ar a/
Higwie§4 shpwsdipiestianiat gpnaricefly 277 thiryehrraringsrdfinto 3 dige 100 with

, | 1 or magnetic
B b A ok o S

| ocat i on @ER%EEMSERIPM QF ﬂlﬁ&ﬁ%@%@ﬂ@ 101.
o9t ipi6n £08 1 e AREH, iyl R roRhing the sl QA e,

effoniis madeato me+ksisblisinoluttiére andiwhsttscclrmie batweentiSnuckls pulgesue and

J G t i. f the needl e .
cire A Pl s a5 SR oin sl faaiiror gnd ers gigws rom
fludrbsgbpes, aGfbca 10B&nicRGobtefidlitbraldf, 45Yort afidlihé indoBe disc 100, as
extend| ng beyond_ the djsc, 100 to maxi m ze, exchange of

shop i} Fighe 9- At eitislinedechpiqye issivaler tndhe e%fsus%gﬁtde%?%ﬂaﬁmmﬂon of
rad§ L BROFoPESBHDEY ¥ dhiiinbpabhie ﬁé&hﬁﬂﬁnﬁ&&ﬁ%%s&%ﬁges&ﬁ A

abling it to sustain conpressive |oadin ure 86

dﬂa&ﬁaaglsanseamef the frgcas 1P g shoymiim Figuterfe Tﬂ=§gfa§ar $ #then
withle S, erk UatoP 330 YebinS A ,%Q%e m@(ﬁfgrmﬁf&ﬁb aRof00, 8s BBwWhish

and/ or regenerate the di'sc ure 87 depicts two
Figurerid figues 8ishewe shealindil mud ofithedilator H3¢>s®aﬁle muflows priposisdds of the

dite nutrient and waste exchange to
deg%'géautngﬁlsan@f regenerate the disc 100. 30 Figure 88

mLHIastumllg cmaed mdlefloigra@tet&)wbﬁﬂ Figued, ereﬁliemﬂy tsﬂ'ralglitémmmt rigid
sleetvp ﬁ%& in cerltg in 1gure 16n 'Phenr]ogned crgscs) géjcgl)rtl otl tﬁ stra1 rtez}llte needle ltﬂi1 and

sleeve 220 is shown in Figure 11. The resiliently straightened needle 101 within the rigid

sleeve 220 is inserted into the dilator 230 and the disc 100, as shown in Figure 12. A
longitudinal view of the needle 101 insertion into the degenerating disc 100 is indicated in
Figure 13. The elastically curved needle 101 is deployed by holding the rigid sleeve 220
stationary while pushing the needle 101 inward. The needle 101 resumes the curved
configuration as it exits the distal opening of the sleeve 220, puncturing upward as shown in
Figure 14, through the cartilage 106 and calcified layers 108 into the vertebral body 159, as
indicated in Figure 15.

Multiple endplate 105 punctures 224 can be accomplished to re-establish the exchange of
nutrients and waste between the disc 100 and bodily circulation. Afier retrieving the

12
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u WD 2004/ 101015 PCT/ US2004/ 014368 Figure 89 shows
rlngs 162 or protrusions on the conduit 126 to prevent
or mnimze mgration with tine. Figure 90 shows
i ndentations 160 to pronote tissue ingrowth and
WOH8NBRs1or M nimze conduit. 126 mgrationpw b4
5 Figure 91 shows injection of donor cells Egybgwrgﬁﬁﬁs
a syringe 276 into a disc 160 containing conduits 126
clastiON9 UiHle Ao A1 AAFNE AR 2RNAPLSLATY AR BB AR sfRve 220
hows injection of donor ce 1s 277 rough a syringe
can hﬂ@lﬂihmadvqlcgﬂ inty arclghtly twithdrwmdion the dizg190¢ tarpwéms enorérboles

224 B e B ot e LSl Bt R0t

sleetd1220el807) kletcauduOéndipateck08 chmhlsd o puneturet] s Bhavgn intRégure 16, to re-

ver ebr a LSC, effort is d 0 re-est bllsh

estabfihhe et ol py A o e T St AR I SUpGa g aferor

cnd;ﬂhl’espllw Figitel17 ialicaed rdétbration\bfiselling PrRssued % ele naeidys
Qui ded by anteroposterior. and lateral views from

pulposirc?8 seahliag the dise A0 igrsustaig comprersivelends.o it the resgnee of
Xy, M}Rﬁ%@'dfic I,ll)lf‘ %rddﬂétﬁ)nto? Facﬁlé adrd ﬂigyoals@&creﬁgé% ehsd chemical
igure 5. This guiding technique is simlar to the one
lﬂﬁﬂyedmdnmd4agnost|c i njection of 15 radi opaque dye for
ARt BT GBS A AUELEHS s o
laset leettihg ocabrading3evias. Eigurer 8 idepiéts guelectﬁmc'ﬂhvjcds IM:aneﬂlﬁ§a cutter

th The di
1275 nied e, Bl b iy Pl Rl 3 o Gk B8 g
nutrientshing Waste. ST WWrohil et S13a| ca Beéla Qiuteky) Baséh, biairdl, 230

near the nucl eus pu%posus 128 of the degenerat| di sc
Regstabiishing the|exchangenfinptrepts padwasbetrough the calgified Rbtalg 105 can

also"_ﬂegt‘c!&ﬁnp?ishéd%siﬁg§ 'cln!ncﬁﬂtlhy ﬁtcﬁﬁdtﬁrltzﬁ Eﬁ%e‘ a3 ei’asﬁé fib&125 with a
sl eeve 220 indicated in Figure 10. The round cross

lumer e ¢hemeb104t gnd tissue-dolglinedivagesidd et f@ﬂ&ms,atﬁ ghowa ip Figurepl
TheI ofie t:aﬂf\ﬂq% 85@1e % 5 Ql?lll%t:atg-&&g{)ﬁlse?lhé &%4 B&J.l{ ﬁ@é &)rl!lﬁ%
e rigl

nee eeve IS I nserte
grippingdo aﬂvhord]nltcﬂlhe) BndbRﬁb H5d Thh eabe i12%is mel;techslesﬁhe wlastically curved

i e GAC Longi t.udin vi ew of t.he edle 101
neefi 0] Srcfinine 3 SRIE BiEen Mo, VR S50, Thd pekilE 01,
carrb'iihd gi'ﬂfz dfdsﬁgfuﬁa 135 is Td@ﬂleﬁﬂl}aﬁaj gh&hé(ywiﬂuﬁ ﬂgglogﬂﬁﬂéﬂve 230) 4s ﬂéincted

e [0) the. r statil onar
in K m'%r%y éﬂ’?ﬁgﬁﬁ’é‘ éganggte&%lnwﬁmldmbﬂ@ sleeyn Qﬂfeiplunger
1o9r1§§1§éﬁ%a it aletanat\asxe@bo §OMbIWE umgaue 2.3%d idto 8% idisS 10M€As the

di st al qwi)enln of the sleeve 220 puncturing upward as

resijend peedia 01 Fcplgm@ﬂl& mnbetlRp mﬂghlorqﬁléi@atb@ rigidgpice o220t curvature
of tﬁéallxe(t‘éhlfe llﬁfi resﬁxgsraﬁd mr&&ttﬂro{@?thg ge{l&ﬁ?cf é’?idpﬁ%q\ﬁs,]ag%hov%lsin

Figure 23. The needle 101 is withdrawn while the plunger 109 is held stationary to dislodge

the tube 125 from the needle 101 into the endplate 105, as shown in Figure 24. The lumen
104 of the tube 125 acts as a passage for exchanging nutrients, gases and waste between the
vertebral body 159 and the inner disc 100. A portion of the tube 125 is in the nucleus
pulposus 128 or inner disc 100, while the remaining portion is within the vertebral body (not
shown) in Figure 25.

13



10

15

20

25

30

indicated in Figure 15. 30 Multiple endplate 105
punctures 224 can be acconplished to re-establish the
exchange of nutrients and waste between the disc 100
and bodily circulation. After retrieving the 12 W

15 PCT/ US2004/ 014368 el astically
'ﬁggﬁéé&%gﬁ into the sleeve 220, the assenblgeg¥§ﬂwﬂ%{ms
101 and sl eeve 220 can be further advanced into or

ﬁle rg.haltmmbfthg &ﬁm deb A8 1NEhd BheSHandi0933 9f1ﬁélH§iH YleBve MY Gire
hol es 224 through the calcified cranial endplate 105.

used3p maintain thy diteetiond aeadie 103 deplamaint Tirisasgre hangleclB0@f theo
cmvleggeediml udaly &aﬂm@hﬁg&g@s@ﬂgﬁég slggvg exgﬁgﬁ&%m ure

own 1 n gure 1 ange o
26, outvoideotaon lmx\yege theaneclotllt amd slee@ . ThehawdlpdiSD of thamekdle

|nf rior,.end 105, Fi e 1 dic .
101 53§15 it te e ighevh Siree o7 TR B gt afpgized and
conﬂgﬂr&ﬁ%lﬁi vwithfh B @Bkdntehckd 1S3 DnSke Haafle 1182 Siltté ﬁgld sleeve 220 as
ressive |logads. Wth the presence, of WE en Wt
indigied f,E38a 8 Digsction efitheppede’s cupptuee is indipaied by e§&entah°n Hines

15398 HARAE 3560 RS RecARQ 01, caakhownrlﬁ FI%LCI PNaRih tH@héld sﬂz@ve 220 as
Endpl ate 105 puncturlng can al so be acconplls ed by

showh ickigerni28. e vidicats desh of mspetiompistoghe basly cpenetration magkery 116 are
labeygvol%gté@%%e%g \ﬁ(f: Gs shF\Nglﬁ'i ?1591% 2§e H‘&g%ﬁ?%lse iﬁ%‘ﬁﬁ@ {hg rtraflTs 133

ower i 0 puncture,
keeptihe admﬂcsrli%ﬁalﬂzéionmtanhgammdﬂaah ethd0s shawn o laguraRy.i Ahthe

.Lhe exchan of trlents he el ectr
resiielily SRRz B el Dol oy B Fift el 200, e
cunBanesttab héegtel mg rdsti@esg mlhawg & FibuB G0 Sbd e aﬂmey\mtoethe

t hrough the calcified endplate 105 can 15 a

necgle é%ﬁrdi thphapdledPa gt e élswa&?i* arppyideby g gpitsd 3 %“%‘a%l-ﬁeﬂm

dire@forfo Rt 1614RBcriAmy M/beh@hedl aHIBRARIabRISRCspedidh Bk geon.
tissue-hol ding flanges 113 at both ends, as shown in

Noggirenlargrossestions of Hrearepdin 40landrigid slgexp gakcan also prvented
f t r8qc
rota%Bn gﬂro <31 Q§ov% tLQcﬁe ¥ ld'a sl 2 teh (tRM'E&&% fgcgfoh p pigﬂ.& 32

to an r onto the en
indicatess $qeare oRoss-sechien. efflggt B%ddplioys acmm:angﬂﬂar eesseetidr) Figure| 34
ti a_sl|.i pl unger 109, as shown in Figure 20,
ﬂm?ﬁggﬁe é“Tﬁfgﬁﬁgcarrylng the elastic tube 125 is

Cesdudits ems tan addorba mg:lﬂé sinsiDenotighhio it tnﬁlﬁﬂthegiuﬁeﬁ bfthe elagdically

as, de ed re . 21. The a
curgignr U oondeth 26 OB b SpmBL S 125 Shb Reiskia phpnnel 104, as
shoivh Ui Bighre 3508r i trﬁnsg ﬁlﬁdedtm@gw@lddwz{s&t&gso@&pmfm&d The

shown in Fi gure and into the disc 100. As the

tubvlersqorlfl@hnww lymen 104.6ap.bg praisled e weayBd with §lamentsess sbwejm
Fighre 88 trﬁ@ﬂﬁlh%ﬁbé&aﬁ%ﬁei&% gﬁfafe 1&&&& A4Us Svent Q pérH)cate?

needl e 101 resunes and tures t rough the ca
the braifisH filaanchGof tlusub;ri@ﬁn Thmtuﬁlsaﬂ-‘qogdmelmaan Fsebameldeédorl O 1

exhiugedéﬁnﬁ]g%gl\é@ or spongy mal erlalp:Ls inllplgu.rie %7,'18 L‘gns?)sr‘? }ninggr%g,%xygen

and waste dissolved in fluid through the lumen 104 as well as through the pores.

Nutrients, oxygen, léctate, metabolites, carbon dioxide and waste can also be transported
in fluid through capillary action of multi-filaments or braided filaments 122, as shown in
Figure 38. A conduit 126 may not require the longitudinal lumen 104 as mentioned. A strand

of braided filaments 122 can be a suture with channels formed among weavings of the
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the tube 125 fromthe needle 101 into the endpl ate

105, as shown in Figure 24. The lunen 104 of the tube

125 acts as a passage for exchanging nutrients, gases

and waste between the vertebral body 159 and the

wBR6Ua16ksCc 100. A portion of the tube 125 ig.j ]

nucl eus pul posus 128 or inner disc 100, mhi?c#@a@ﬁ&nxms

remaining portion is within the vertebral body (not
filamisSBPHI of Pank OQHI{ WROwith ButMits, QA4S QHWAR:. The braided filaments

PC%7U§2003/C éz%hewkandle 130 of the curved needl e
122 gadbegoated With b aurman@gpsgn@pch dyestarghg fochid fleplaymepring e plunger

nta
109, 55610 8 SRR TolA RO Bl PES € coids 126 made as a
spongg ehiidad 124)Jas iskovad iaEFlghek 30, tdui alsotﬂmesmariﬂﬁcbwﬁﬁsﬁutnéntﬂ lgases and
rigid sl eeve 22 as.s i.n.Figure to avoi d
wastht e IHepbres 3 il amRA v s ol oS 86590 e
Aaadug 1180 iferit Bt EI8aiRdDAPEniEAPERIE cltitaRy Burgid rdedle

rails 131, as shown in Flgure 27. . The guide rails 131
101 ghugting aplunesh 09, axthpwg i idaure 801 Te migmize irigtion beiysrathe curved

neecﬁJ Afikad aié%g?@sl&% zi\ﬁrﬂsﬂ Esth3nd S thd Righeh | aes thﬁé §1638 2260,

indicated in Figure 28. Direction of the needle's
angledjwanaaerdemiﬂsa bavel Watonan v@gieqtat@ncﬁop&wweﬁ@ﬂw cpppaye curgture of

the IE,edle Ii&l é%gh%kvn dﬂ' g%u?e# 1t Qelu&?f%g’{ & cgf § é(%ﬁ)gv‘}pﬁ}gﬁ%% ami a}]so be

eeve
applEldg)nIthe stiffacelof thenﬂlasﬂ@]g cuiem teedie 10h mdfdrl vaithin the dunien@68 of the

. . body, -penetr 1 .1 t
rigidiali 286 e Gty v fnesstg gt oo o iy By,
straightbhtidrwithiea hgﬂ@lesve]m askB&# infFepuheu] | B adhbh3R theh @i¥erted
rotating around each other, as shown in. Figure 29. ,
intogiqlator 28, ps infhcptgd iFigire it avhich lende miouthe disc @ba%tégrea%nﬂy

trai?ﬁt@ﬁéd%@(ﬁe iﬁpﬂ]dgﬁgyeﬁ frenie él@e@% 926 b nebME 10 oo fluit

he needl e 101 resunmes, as shown in quure 30 i nce
126 r¢sumppithe bervadi@niguratinn and puagtusesiot tharartilagingys geripiate H)5

I t

ol OGBSl U5 b e et
ther r8triesdddhioithddetva a2 phikcthe plaidee 16%is held stabprenatodieploy the

cross-seqt.i ons. of the needl e
“mi ﬁ%ﬁFugP%igF%§®%a§§ E g@ent rotation.

gﬁl‘ér@ dagicts esion oﬂ@IS: ﬂéeﬁleh@%,zoaﬂﬂinﬁlﬁl sewgr P00 sivévie220 and
cross-section gur e a squ

dilafoy azz,‘gmg%téf lisn100x; Bﬁf@ﬂsﬁsﬂﬁ%ﬁg&%@gﬂ t@h@fﬁ{yﬂ}@ the conduit 126

is dIRRE THRthd QBeve 22O YERm3the 8RONEre@nd plnR RS tﬁbugh the endplate
cross-section. 20 Conduits 126 can al so be nade sma

105ané caj¢ifiedlayers 198, anshown ireFigurd. While the piyoger 108 dehipd the
confL T RSt BuERA e R i Rl ke

calddiieglendplab 103 ad xt:mvalpmbu]nemy:evmzm te demloy, expetjendislodge the

di.ssol v 8 ﬁ%ﬁ ul ndui, t. 126
confit 76 s el en amdple 1S i hpem e, DA gt b cts o
chahriel 81 EPpisShge, BFdSIAE BEtweéh the bone marrow of the vertebral body 159 and the
disc 100 to re-establish the exchange of fluid, nutrients, gases and wastes. Figure 49 shows

the general location of the conduit 126 between the disc 100 and the vertebral body through
the calcified endplate (both not shown).
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Figure 36. The fluid can be transported through the
umen 104 as well as perneated through 25 the braided
filaments of the tube 125. The tubul ar conduit 126 can
al so be nolded or extruded with porous or spongy
WBhLEhRls @S shown in Figure 37, to transpo
nutrients, oxygen and waste dissolved in f
t hr ough the |umen 104 as wel |l as t hrough t he pores.
. o .
R B S S s R L
Figttrh 5@;u@¢¢h cerpiuit|136 is deployaisegfentiallytat thklcalanfed exdplate HSdiyded
ekl BB eubad s 100 EOPH g P 08 siBnsy- GR Wbk, e
plmf@ﬂl 090§lﬁiiiran06d sdwandhthe dtsfal bl{cbdf diechebdlt a0Eorecondint-lefdth bex thne.

A lotan o st BT A OT SORPIET N4 s S 4 ot

18000 deglaga e QEdond dordduliingde Whd the Batidsl cadblfte 105156 Showdn PRSESS1.
The braided filaments 122 can be coated wth a

Muliplefcpadyiity 42@yithin thesglastically curved raedled 81 alloy glagropy tedpplant
bl bl PR AL et ool T R bl 1RGNt AR D0n
asseidy) ggloetdmdéiadnal 2dnduits 12fvadme-ingerHhg assemBlY mto dre didc300.
élht% e t Ogl 10 { es\émptrers],s ! : g‘lh“ﬁ gllt)uﬂqg%? 3’1‘1"%&] faw 1ﬁey§he water
abs@ﬁfn@lgﬁ'cﬁdafmmig].ybﬁls vﬁﬂﬂDﬂhd thidleud 3ﬁpb§|s 128 EB)t I&ﬁigﬁﬂ’gttﬁb culcified

| on u n tlcal curved .
endﬁ'é@%ﬁ“@ tﬂa@xcoa lﬁ%nﬁglawﬁﬁaﬁ atea%xyg %\‘Mﬂﬁf RGeS
throtigh thEQoRtufts M @i Jtﬁé fildlRB plifb0E €18 duig SMEp/ ﬁrébeac

(ﬂg% ang the ri Td sleeveng t he dlgtal end &? tion,

and| (Zhigtbibppgpudifof tth?év%?reaéwblz& slyav@amraﬁglw@as oFhe %@9@&“’9&91 h
oxy@erpﬁl\ﬂqumtg@ i9¢hafifbiddVABRT AL bQHduit ‘i%]{uﬁ[hf@cﬁgnaﬁ@ tdvid the nucleus

concave curvature of 10 the needl e 101, as shown in
pulpisysi}28, mther hap m@rﬂimhmrsmn mhamsﬂgmtcbfﬁllsmmr friction

5Py PR AL 0 53 R B o

oxygexgdaﬁcxeh@e\By (o zélabliﬁhmg eliea:xthan@ h yenewed/axd sngadédsupply of

condui 126 is r nt | st rai ght ened
sl SBige R Ere e Sty Conle TR Hye by o i frore
swelliripeptéisite.| Restdigibnl o Sﬁélhﬁgipre%ﬂie@w&mjﬂhb atdd¢us %alﬁosuaslm reinstates
nto the disc

indicated in Flgur 43, _ whi | eads
theﬁ@%%refsew%mw agen Sigrs ot Féw@gl nté%meéu% ?gmer]blﬂgmg
and B0l ¥ Qs e BR 15RO BurdRi,; as ki B ¥shEe 30 1SimBhd th | wa

the conduit 126 resunes the curved configuration and
inflgigd tira, dises 100ugingis reduead; and gerMoimpivgsashtds punimized Fliﬂ@u@h load

on EhP Zacgﬁl)ﬁ;l f1'26 gs les%y &&e&‘%gease%égls H@‘Mbuﬁﬂ sé: Hii§ st%ﬁi %d disc

stlca 'y curve nee etrieved
100 dpacesiagewing 220 cedse. Thd pregredsion @€ spid) Stencsistighalted and/or reversed,

tatL de the conduit 126 at the calcified
a5 F§?€H¥8%g)%§£%%%mm in Figure 45. 20 Figure 46
dﬂ@mliﬁaﬁh\hﬁkfs?ﬁkh ahwatking Aed IEasl | peesdiidd withianbi ditc 108Greatly

. plunger 109, &Ieeve 220, and
increases. Dlrectlon of the convective flow then reverses within the conduit 126, flowing

F&T/852004/0]4368
ul

from high pressure within the disc 100 to low pressure within vertebral bodies 159. The lactic
acid and carbon dioxide dissolved in the fluid within the nucleus pulposus 128 is slowly
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dilator 230 into the disc 100. The resiliently

strai ghtened needl e 101 carrying the conduit 126 is
depl oyed fromthe sleeve 220, resunes the curvature
and punctures through the endplate 105 and calcified

WoY¥RhG01d28, as shown in Figure 47. \Wile thg-plss
109 behind the <conduit 126 is held stationary, ﬁﬁﬁmms

elastlcally curved needle 101 is withdrawn fron1the 25
ol &ifffon. A
exp B e san R sh Ut B EHRY B9, gk B SOy SRR, Ao
a resultgthe Bikiid zicicbmdmmmﬁpthtctecﬂ:%s, and pH votvin thadise yljhe ndt&allit’dde

onduit 12 hannel .or..a.passage n
e e Rl Poof SRERn 15 E B SR s e Mo
126 1h&ic a6id$6rmddd9 ptdduédu@adrabhdrstic édngitioxChangastiohlly deviedse.
nutrients, gases and wastes. Figure 49 shoms t.h

Heng therpain qaped by avidigfrmitation atgissss+suainas thepariesar lopg

o A o

an@@? umomteclmg:kmlssrmtee Buffpring agents, 3achoas bidgebop@g,gagponate
n s e [
or o ers bE 8oad%f 0] hc%@t@d St %%Eﬁ?fﬂége aliZSthe Egﬁ‘@adlcg‘l]l o;}

con yec sequent |
conattahheponainemﬂyealseehmlmxate 105 by retrieving the

ed ne e 10 Q
B ety thesaried o L il B (T BRI gt Sieye 220 gy
endplaiéans pﬁﬂbﬁnﬂg Sis @hova el Fajurd S0 "Iﬂﬁeﬂblﬂmﬂnﬂ)duf #/ifing increases with the
conduit-length at a tinme, 5 Aftfer deploz z$e fir ﬁ}
lengtlypicths elastis geegdle }‘He Tae Gystne s depntedin 2 £rpss-sqc ﬁ%ﬂ Vigy pf the

sleedt 4514 Becatel1 0h 3nd ndhi® 26 111%%1&(‘9551 ete Qastid 1vistBE 8Bleen the shafts

condudit 126 into the caud endpl ate 105, as shown in
of thé mpedle 161 and siggve 229 allows diskestipnpl 112@ a‘é/\'!ihP fip af thpacedle 101 during

comeaJ fa\fs\u% ?1@ Jﬂé{lﬁ&yéﬂ\ﬁ ﬂte% dl E#l ? f,gfe,oéﬁﬁ b2 105 may fail.

e con UItS t ca CIerC endpl at es
I%v«wd thistirg, ﬂuavrongset:oonmolf themeedle Hﬂ and eld¢vs 220 tan be made non-

d d t I '
o S5 PR SR P S i
secfidiSik Ehowh, in Higafe I8¢ elsﬁ:bllﬁﬁgulaﬁ ctossasectbir is Blg)vﬁi mﬂgmé JuiA is

drawn in by the ter  absorbi ng gl ycosam nogl ycans
“mﬂFFﬂPH“fﬁ@‘ﬂhEF%ﬁ@mﬁgpposus 128. By bridging the

fqﬁle eladtic§flopeRP 8Ptha t@vddieedlt 161 ﬂb}&"ﬁ‘dﬁ&am 9o yﬁﬁﬁﬁe diraugh the

d with sulfate, oxygen and other nutrient
caleifiedengnlaterlB5.@s syt i8 P §1n(1de diection of tbg Qewrﬂwaés af the
con@%élggoﬁhee&ﬁam{? bthe Gl 10RT Yo Afidiin®R the BBSp, (é)distal end of the

t he wat er - absor bi ng
ngnglsgpeﬁSMmmy hWalnslﬂ, PR difg emexddnsion|id %upgort ths comvpy eide afithe

curv?ﬁt%?e&lgiﬁ %‘%@%I ‘Pptl%\?/vg% fgw n%tageus gEI 826 ég The gneled cut of

thefrigididevé nmammns i rilfié pexikei220 mihcahhmp a;rsuppomngfﬂnfsqoovnx side
It is rally accepted th t i sc 0 degenerati qQn i
of qllﬁﬁlg@?ﬂﬁﬂﬂf— P A0% @s shovamdR Fiepse %ﬂH’P"%&% @t&%gﬂ 3&%‘&?
extBidel By BSthiALAN ifdtinRlioh Aéur ﬁié‘&'ib%] @fd ofdhd ©HE ‘ﬂ@aleand as shown in
sustalned supply of

Figure 63, to increase support of the convex side of the curved needle 101 during endplate 105

puncturing.
To further support the elastically curved needle 101, a window 270 may be located near
the distal end of the rigid sleeve 220 with an oval cross-section, as shown in Figure 64. The

17



10

15

20

25

30

sulfate may significantly increase the production of
sul fated gl ycosam nogl ycans and restore 20 swelling
pressure. Restoration of swelling pressure within the
nucl eus pul posus 128 reinstates the tensile stresses
wWobfishofole col l agen fibers of the annul us, bE¥Ss2004/014368
reduci ng the inner bulging and shear stresses between
the | ayers of annulus, as shown in Figure 52. Simlar

distdl 913@ of e wiolW2785s dgeh ?lantgd £Gnihfe. b’Fﬂlﬁlesﬂlg cénSaHoEHé %‘rﬁﬂd with

nerve inpingenent is mnimzed. Thus, the load on
multiple aighesdntojasemi-gircalzolikespogkel sized g etfigured tsfet thegoryen ide of
0 S I
the ¢l @s‘:lcaqf\%I c%gz%g%eedle 1%1 %%%1 e6'5 gsrﬁ%&sr Iggg?sguﬁ oo %I?ESela’LQ%l@ R&%Ed needle
101 $ibenths wmdlow z'm Iof thel nguddleeve 228y dhs steiyp timef tbchmm:dl ngedle 101 is
re 53 to

activities ch.
tocse bR oy i pf g corpis o PR b o el of Y iR
port@hed tHeywindd e 2 EEEISg ddpldyarht. Riguet 66 Stowe ﬂépleﬁﬁdn\‘/ef the Eimtlcally
then reverses within the conduit 126 flomnng

curve geedls 1 Srpmpthe windop 270 of the sigidHnsve 220 Jihe %‘i‘}l’léf pocket of
the Skt RINFLYE Qibﬁ\lyrtskbﬂﬁl bﬁ@ke%s_'agoun-ﬁhﬁe l!)ﬁé:&f’ the g&végélﬁlva&ﬁg to
carbon di oxi dé dissolved in th luid within the

minjyoig¢ bending, fvissing gnd/orgieflertion ofihy cutmi werle 40k durgrp@adplate 105

T

dire€t and lsh;qiottolib cufgd neediecHl| The tisial ¢rdaif e r@ld gleeve 220 can be

concentrati on dec dIS 100 IS

shargedt FPGen e RerE A2 W Ha Ao Dt e B TR 67
W48 8 BubsthintiflemdisGr BOHR iS fpibd, pandniing Wgbudhe B(Siﬂd:ﬂ&lﬂlate 105
126, |actic acid nornalgﬁ produced under . anaer obi

with st qusted oeedje H.can pe sheflgoginge lerseasing thy sizeE the negqlle 101 and

cre;ﬂﬁk q I&WQZﬁyat aﬁlegélpqaté ié3 ﬁ]@} 4298 18dkafd SKSHMESus }ﬁ]!l’gﬁ)gusalis into
posterior |ongitudinal '1iganent 195 superi or

the Ierte.@raéh@ﬂl¢5rﬂ58r Y suppm agmell eyrvesdnegdls 0% 8 shaps memesy prignsion
271 d:%s i Mﬂ#f?%ﬂﬁbﬁ&f b2 carved heedf Yol G @ﬁtzd‘:‘ﬁg sﬁ@ngt%éh%(ll Yupport

ering agents, such as car bon
the ekasttmalluad:wvedmeectld: Hd; a5 shovm irlégire é&eah@hapmatm@y oxiension 271

ond 6 to eutr a aci
% (% l‘Z'ﬂle%Lg thﬁg.ls%ag ncf: 1%6 ed needlie 101
and%hﬁﬁtméﬁldhry eﬁénsidgaTlB Hﬂe%&pﬁbfé&ﬁdllcﬁné.ﬂaep&hddnlﬂy ezahmtﬂm 14did sleeve
within the rigid sleeve 2 urjn ate 10
or neele 22 ghre 52 shows Fgsilicp! ﬁ"@‘lﬁg?"%‘ﬂ%f WE%P RBved pesgif 194 and
shabé"fnéﬁmb%xieﬂﬁé@?ﬁe\ﬁﬂm thB rikfalecl &2t Bob the BEv&d Rsdlk €01 and
needl e”101. The twisting is depicted in a

shapfr wsBonEstenEpmp 7 IAPRLY sEEssestn thestigid gleeve 220. hewminimize potential

3 5 Eo5 b Leoek Wes by Pitioni
B R kO b UGS s iR 0P A ipck T bl Bigmine
the ab lob ke neledlee bl pma:halsh ttfetcuavhtutehad the qhapﬁmtdmy adenticn 270,1as

dur.i 15 tact with the cal endpl,at.e .105. ~As
shojhin ffpre? o 3. rkadhts oS e G i el S GEP E Spaipent 83,
retra @l oF bbb (5 hed@le mhalchhq&&n@ﬁﬁ bﬂéh&idﬂfﬂl.he needl e 101

and sl eeve 220 can be nade non-

For tissue puncturing, the shape-memory extension 271 is deployed from the rigid sleeve
220, as shown in Figure 68, followed by the curved needle 101 gliding along the curvature of
the shape-memory extension 271 and puncturing into the calcified endplate 105, as shown in

Figure 70. The shape memory extension 271 provides support to the needle 101 to minimize
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round, such as oval in Figure 56 with a
cross-sectional viewin Figure 57. A square Cross-
section is shown in Figure 58. A rectangul ar
cross-section is shown in Figure 59. A triangular
WwbassEne@Etion is in Figure 60. 20 The el ast berRERPEILNs
of the curved needle 101 nay bend and fail to
penetrate through the calcified endplate 105, as
bendHOMMA tividiifl @R piictudldavitlobGadrbaheQhe Jil6 AR HnctiredTROP
Is at the ~convéx side of the curvature of the needle
shapt @demoTipext¢nsioni27 b cantpdsoche poprindented adsshappened do fapilitigtissue
. [igid.s e. [ L I el
pierih S AR Bl ool 0 0oRE 136 B YA B hne plunger
109 betént e 26Htuil 126 sghelrstytibadrg whild theicnoed neadly, 104 9s shipved inte the

Figure 62. Th ngl ed cut of 25 the Jigid sl eeve 22
shape SRR Raensiong T hernpEen SEetg ) A e e Bl e
rigiP8eRen20.ng the convex side of the curved needle 101,
as shown in Figure 62. The supporting structure can_ _be
Tlg quigs diameier eﬁ%e qupsed pegdle ilwgcaafbeinwé@ RensHRifEmReine spppll at the

distdlleRd fr c&%g{g soldMEopkhife, ds HRGH L e 728 Th6 RG¥Rink Rurved ortion
Figure 63, to Increase support of the convex Side o

of thermsedie 1 @eebntainsl thick vall dad 4 largeronigs|dipmeter GEsupperhendsergihen
30 To riher t AN

e ool 8 108 AR 16 S BN YA BTG G

diaméters bapradugli, sk shoeaweFig® 7yidr in siepso Thé cwvaigsedie $01 with varging

shown in Figure 64, .The 17.\WD 2004/.1010

ot AR T B L B GAEHITO R 270 | o
TRERmsh 268 6lhetigid Aecigl20. may havesd Bl 103 Andh deubissidadrampl
with nultiple angles into a sem-circular-1ik

272 iscshenm ndiige T Hiesnpi R Peapene pf th il EhRF O Tupen2 6
rmnﬂiﬁeﬂ-l@ﬁ(;d éééinkﬁ&h&wngﬁtg sid€ 8EnE cdVdd neEiig llf)fdlﬁfhg%gﬁw%nent and

protrusion of the elastically curved needle 1 rom.
retrichial. Wherdoslepsidedaamp R is protrudes] ab thgside pposifa to thhbgvpl 102 vith

the g{sgje !igef ﬁggx&%a@&%?ﬂl&%rg o Og,cgﬁaédeemm %gidcn%aﬁ@m. The

e curvature to a'\g})m crapi ng or Snaggi ng on
prokimal sidesdfahe rappr272 onprofrusidueambashapedtd @omfoma togand support the

depl. nt. Fi.qur ho deplynent  of e -
cong SR AT sy o B o B Ry S ppAT2 o be
ma%d’l@itlf élp@ky“l s?jlkl&&)é?éh%ﬁﬁhrdeﬁb@mﬁteﬁﬂ; %éﬂ shapalr bypmk'mfjngo fThe tdn®p
i stal wi ndow 270 supports and brackets_aro .the
273533 oo pe SIS A TP oG8 1 SArb e 2OL %ﬁf,ﬁ end. The
seafg%lﬁ is R 300 (R radg h122mb beve! 902 drb Shaped, WRHthS ARk 268 %]re-opened
e

uring endplate 105 10 puncturing. I'n essence, t
by mpehviieg portion of the w ndow 270 provides a protruded

SR o U2 RS ABRELTL 8 SLNSE s b
FigaiedB shovesch ¢conditii2et widnbraidedfilamentsi122amdheetcd20a porobs thbeel 25

W ndow 270, as, sho in. Figure 67. \Wen a substapti al
with s 94 B aoa" P opian o At (IS LR 8 B e o By
capielpd witidn H2vertebral body 159 and funneling the nutrients into braided filaments
122 within the nucleus pulposus 128.

Especially at the endplate 105, mineralization within the pores or channels of the conduit
126 may occlude or block the exchange of nutrients and waste between the vertebral body 159

and disc 100. Figure 74 shows a tube 125 covering or wrapped around the mid-section of the
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with a small curved needl e 101 can be chal |l engi ng.

I ncreasing the size of the needle 101 and 15 creating
a large hole 224 at the endplate 105 may cause | eakage
of nucl eus pul posus 128 into the vertebral bodies 159.

\'Vrgz(ﬁ,g,@(ggfst a smal |l curved needle 101, a shap@r/m_“pims
extension 271 contalnlng a curvature simlar to ﬁ

curved needle 101 is added to strengthen and support

concilﬁ'teﬂﬁ k@ﬁr%ﬁéﬁ@iab%vv@&'&"xﬁﬁeﬁﬁ%g }i&ud o the porROVihahR1sTHE ifdterial
. The shzfe menory extension 271 can be i ndented,

for xaéu@ibv\hlbfs S?crag @lse h%? sweHing, gspansing-r sealing chasactaristigsdo seal

t
the En Bt UE R L 1By Yo RO ARRA o RS B
expandiyiger sdahmateml cmebﬂjlb(ﬂyeﬂ'@&ne Elygaly wlﬁﬁetbﬂlBMEW or others. An

antisiagzouhdiin gl anGati L iardit opd i) Sl e
minShELY6n &rlfdcluBon hnmlhehmamm onpexdh & chfite Rung lastip@ehange of

nennré extension 271 apply stresses on the rigid
s WISY  To ni ni ni ze potential bending of the

EkigiShRaN ale%ﬂebra lb8dye1 3965t Sier AnBlusli Einaibe bebroXa st over
| ar ger area by ESS|t|on|ng 25 the ti of the needl e

the qapguip} apmpccerohindesing e /ehange offnufricat a¥ymstemérrarijon of the
S tH9

confift PRTEH: SRL Faed Rl e E“%*;“;S%lﬁ& S SEGGR
minjmeize fibrowd fophatioot Whtt cﬂmg n@e@l agtiddddycmrld, mhlapveel,rs'snﬁmys, cell-

ext.ensi on Eor sue puncturing, the shape-nenory
gm‘@é‘t’%ﬂ@%ﬁr% ususs%f’e oyed fromthe rigid sleeve 220,

Dae ﬁhlﬁd\%bfﬂ ot pEatgd:lélﬁrfﬁ:nstid;) bdrﬂmm%%mddb @vﬂhlbi'ai@d Mardkts122 are

101 glidin the c ture o 30.th
R APl Lo BioePE RO TOL Fad RSB HGES 1P, A goadit 126
madedlith Brhi@&h @R et a&ebeléﬁ@en@smm sbliblelagétis sudh-as HaRh,

shape nenory extension 271 provides support to the
collagsagsalorepsie) ORIt ntan & WReF Digepmentbls peents. Afer deployment,

the SSHIB1RERAAHE 948 88501128 WethXthEBdly L ddpSding We HllafeR to transport

puncturing wthout increasing he'si ze of the

nutpgntss pxiigen anfhwastes Figyee Teshovy a menefament 13207ysed ana gifepreywithin
the Bloaﬂfeh Q(Sjcﬁmt ?% t%ndgsmst *&?ﬂ@ﬁ_ﬁ%ﬁr E&f&%ﬁ%&ﬁ& Sflg Cflaﬁé ﬁ%ﬁlgde with

piercing, as shown
degexinblelmbtefidio ataxirdize temsipirttre aflotdeptoyment! of tgaondulI26.

DegdAblE e Lo Gt i i e Fetof e 7 Smbarad Wiy g anc

stifR¥ tiR1#didud fAdnents/i22. Ihapepratabi tibed2$ 61GE O¢pratiable nfonbill@ment
W thdrawn jntqg the rigid sleeve 220. The outer

11050p e mrade i polslactide, Beireliselide, nb ocde-speaipolide or others.
RHde HHERS &b r1RivEY 2B RIaht viithid (A8 perﬂih%faﬂi o e Qisc lgl'(l)’l the

creating a small oOpening, as shown in Figure 72
congui} B36r1ian glse draviuitzisatstiiagnthe opter anaule teitugh tapillary Action ingo the

o, g o8 AL TR R0 A
and Bipdurigeal09iit pumotubsgtinie endiscl100 sith kalcifindleddalagps 105itag shown in
Figure 77. The needle 101 guiding technique is similar to the one used in diagnostic injection

of radiopaque dye for discography or chymopapain injection for nucleus pulposus 128
digestion to treat herniated discs 100. Guided by anteroposterior & lateral views from

fluoroscepes, the needle 101 enters posteriolaterally, 45° from mid-line into the disc 106. A
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di aneters is gradual, as shown in Figure 72, or in
steps. The curved needle 101 with varying outer

di aneters can be made by grinding, machining or

i njection nmolding. The lunmen 268 of the rigid needle

\%GQmW%MoBave a bevel 102 and a doubl e- S|ded 'ﬁUEwu%Est

as shown in Figure 72. The bevel 102 or taperlng
the distal end of the |unen 268 15 mnimzes friction

C |
tongfiibd] Stond ARSRBAEYE Shifig e PEANENER AERAAG froueh e
disc rl&OrmtﬁZﬂcﬁied grdplates d08is ahovirhia Fsgudﬁ&;ppos ite to the
vel. 102 he,.di st de i ntinuat.j,qn wth
RERTng S ofingc 09 GBIl e P nBF B hledhol 86,
condlit@126 Ry ANbdpRl fromdke ineh bEthe AcedleA 02 and ddpldytd sFoss theQise 100,
be shaped to conformto and support the _ convex si

I de
as shopnyip Eigues g On Ablerst ongpend ﬂ}eﬁ@n@ﬁt&&m@a@ékﬁ than | cm from

the ﬂ%ﬁ Bﬁér&' bf 9 disd 16 th 3Ry riifientsdind i ACHBLRL WoldAhSRO ?hYagmg, the
der or other hardened material, then shaped by

sectm ofithaineeglle 1 sontaining txrRoduinl 2 csn bheoated svtharadiopiany a

echogg%‘; SPBLRAE SRS Suid @g@é shB?ﬁ gnsufrt@, ?.tﬁﬁ[gﬁgpéet né}g,gg%ﬁgg an be

safely&mé hcchﬁh?elﬁd@lcghhmﬂdlffaﬂnt elrdae of aidezeneZBgidisc 160. olbgme g2

machi ons of, the con 126, are na
shovlpiorooits 126 dSplied B0% B e iR Coeing: Ciatfigte T ink Gna
wasfelbgtiveen 1ha iSlePNRl catcs aikclued. 126 with bral ded filanents
122 connected to a porous tube 125 wth a lunen 104.
hnH@catlawﬁekmgfzsnﬁwglosﬁ vessgl and erean, #L?ﬁwaf thesedie &9# %7g be

gmdfé& bé,»oﬁmh% d.f.sfcqm; a$ SRl iR Fighse 84, fotePloy iR cuﬁalﬁmﬁ%leyd%a%e disc
9 "and funnel Iﬁgmthe nutrienfs into braided filaments

loo,mzhwn ini Raguré84 |lestgndedisondiii 126 nRg drapsyignifieanily mare nufréents
d o) . L
oGBS P GE Bl g0 bR SHEE 0l g
the WMe ganeﬂaa:d gathof therdise 108rend exprediting tegefpgtand/enregéngration of the
di teb @3@%? g? and disc 100. Figure 74 shows a
Sc hyor wr apped around the m d-section of
Pib@s m&ﬁr Hsc21A98 40 16thied BEHEéERARAMubAIOFn et oNtie sping, ZFhe

revent jingr mﬁh of mnerals oy tissue into the
nee 5#@15035@9@&%%?@ it 126ican pupclirs bayong e dﬁﬁi‘?%gmttﬁ el 93-

all%éme AR BhEM 126V YR nbiciBEls HERRANRLALE B3 iS6 M B 100, as
characteristics to seal the puncture at the endplate

showp &1 Bigere §6.cMupglesr193 mtw%lrﬁumheéc\nmumests BB exyghh and muscles
193%]%@ yhﬂen& c adid QJQﬁ] dB? gxt h ettﬁ%ﬁ{é@feg [1?35‘ Ithe%ﬂdtﬁt@ 1 6 can draw

ene I’'con or ot

an ahnndimtamnmmt 0fglut1wnis ahd isahly) depositithe n\@stafromhbe nmci—@dﬂﬂ t!rtepalr
F condui t i & o di our raI at%gn

or r%grengé&ﬂtfs eS‘H’% PHAC e 8%81 s‘g‘b‘F T‘ée Sup P%° ess

cont@f3A2b afelexpadicdXs hoR@erdth mté?fd:hhg @fth &emhmme disc 100 and
muscles 193.

Methods and devices for conduit 126 deployments can also be in various combinations.
The conduits 126 can be delivered into the endplates 105, as shown in Figure 53, and
transverse the annulus, as shown in Figures 82 or 87.

An accelerated disc degeneration model was developed using rat tails. A tail section

involving three discs was twisted or rotated 45° and held for 2 weeks. The section was then
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Especially wthin the vertebral body 159 or outer

annul us, formation of fibrous tissue over the conduit

126 may occur, hindering the exchange of nutrient and

waste. A portion of the 10 conduit 126 can be coated,

\gbe}{,&g@lwlscoval ently bonded or ionic bonded %@Bs?ﬁoﬂﬁk‘ﬂs
mnimze fibrous formati on. The drug can

actl nonmyci n-D, paclitaxel, sirolinus, cell- growth

conipfg%é&'bw:[nl Wrirfeb MG bl m&ﬂoﬁnlp@h&@afw wi @sds hﬁthﬁptﬁé

i abl e characterlstlc conduits 126 made with
secti egrngrated) Ehiwsmthat hed zecgived additionalayicleus pulphsps ’@«ynﬂmqﬁ discs by

a apa
injel U, frcp 1) B PR b R torB g i
nuckts plposesiprivrittthedestmctivelloads proaigied the 1018921 delag agsinat dm
deg I%Hu%gen hyal uronate, chondroitin, keratan or other
I'ocompati bl e agents. After depl oynent, the soluble

Alftef Tumbamfysiag proteddies,3bd vesvevtblirhli disct h@0 dfadjacent iposbtian
the filanments, t.o asort nutri S, oxygen d .
seatyets (sepiin pEcky. TR aoRran B ooa A PRoe Seneagssbly more

suxg%}y fféllo%geea% bW fusioh ex dkaiuliRehblesa g brdt aaja&nf 1) @saedcabrated

pl oyment. The nonofil anent. 110 can be made wi.th

degaeegqﬂsa absegmenis adipcspt to g lypabar fiysion reay e dbrgesultgf é@ﬁlﬁ?%?ost-
fusigf Q&-égé/ RRNbad i tHRGat G e adddd vol ROk RAR e %u@l&k%%ﬁlpl)&ﬁ had a

indicated in the shaded area of Fi gure 76, can al'so
profgeting farptign agpinshite destiuetivedoadn dn enngungtéen with spineh fusion chedures

uana?xgng g&{d a.lqéﬁ6§m @F]c]s ég? g&_] ?c;elgtftlo ?eq %%nge] o gf{»ﬂglvﬂ%uate

swellidgyprésaunt: mkﬂrlbxme@ym@bmrdlentcsuplﬂy h’éruﬁ‘ate Sndoygentordelay agd
a rel ati .nin the peripheral 1 cm of
h°PF{iﬂ@Yafe§Em é‘@ e\é‘f% {@g]n%%‘ﬁ@ P¥ 126 can also draw
Mebick Siratidn voin tidieis ema9§ a adhidetnl Thé hvedigg bgwnﬁ@aﬁéanndergomg
action_ into the <{3ﬁﬁ7§eus pﬁ gosus 128. A need
back shmegry iyt %‘%yegisg} PR 2 ISR RRfd o 1o 1R acg

patiRA £ fFlylWR Gk fikSendidhlRs Sondin®C126 J}r%ghﬂmloss
calcified end Iat es as shown in Figure 7 The

05,
of gffsatiyeacsy.out geﬁ ngtt Hiely toc eEmentaktogieres. disaments, Fusigcor organs.
To Wiz i8R 86tk F61 &b BE libPbh the brafRd oA S6, Q:y Shdw in Figure
di scography or chynopapain injection for nucleus
88, muﬁrpbmﬂmexe:a@n@uSgwplamﬂﬁ ond/prmuscled9Bi Simildr ti lots 161, rings

e nf.er opps e V] e
16%1?1. B?ub%gcgcoe (X'?rﬁ i(’(rjzee ﬁee&%ée e rl%ﬁiéér%gg‘%q é; P %soﬁ‘ﬁé‘f"‘fégnaw ?89‘
Both5hd kromm ltﬁl dnd ite @rdtrnbionst 162 acH stall B@6ughAo fi2Withixhe needle 101.
20Q4/ 101015 PCT/ US2004/ 014368 di nal ew .of
Tispyedngra i‘g Lipoi oF prexept ﬁvéceﬁlﬁwﬁﬁeﬁgmﬂ% ”I’Zé‘ss“e
ingRIHAR héted 16D dah bOuBAted SHthe EinGit 186) aykHobm GRFiglnfeion to d1scourage
endpl ates 108 is shown in Figure 78. By holding the
ml&'ﬁ%ﬂ’i‘g@ Y st at i onary V\,hl |l e the needle 101 is being

Vl‘hta Qgﬁ E:'Qlealso rl‘lgélﬂ'oa% lgve('?z pe{il% i ‘ixgﬁ)quéer H%Ej%tf ments for

'umren o nee across t
maib@ining or regeneratlng the disc 100. The conduit 126 can be coated or seeded w1th

growth factor, stem cells, donor cells, nutrients, buffering agent or minerals. Cells sensitive to

sterilization can be loaded aseptically. Installations of conduits 126 can be in multiple stages,
separated by days, weeks, months or even years. Initial conduit 126 deployment prepares the
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5 as shown in Figures 79-80. At |east one end of the
conduit 126 is placed less than 1 cmfromthe

peri phery of the disc 100 to draw nutrients and drain
| actic acid. To enhance imging, the section of the

we96llsg01df31l containing the conduit 126 can bg-£RMo6M 14368
. a8

W th a radi opaque, echogenic or magnetic coating 163
as shown in Figure 81. Multiple conduits 126 can be

biofoafcal bndilbhs2 ek %h{elé&.%}_yax 8alanddlafd HthiERE 0 faver GRS Of
a degenerating disc 100. Figure 82 10 shows two
prolifseatignt Subse@ieaicdsploymentamayenstain stedadrrelawithiy thei condult2s.

' nud.ri the nner a
SHfoQ Ry G R her ARE 100 BN PP e, L B Bl or
vertebmb bddienr1d9 oangrhelptfidén teggmending the dogeneiatingl didc 1080 G2Bs can be

ui ded. beyond the disc 100, as shown.in Figure 83, to
o R LI ot VY SrEFonfi LhSdeto thesiilepilingti 22
Thé ¢hafmiefilir@oit4 withihaheedneilit X6 oo @betsuffideniidardd! Hdut 50 to 200

.significantly more nutrients 15 into the djsc 100. In
micioRs Pb‘ﬁl,ne@#emé%?féﬁ dastc asheng ges prhanis plope thgyghannels or pore size

canefnfifeh isi8l1dr N HEAGPOS LiGul rsd%@ of¥S bRinRQ e ;)éﬁ: e ¥ hbbdhahit $26 is
di sc 100 and expediting the repair and/or regeneration

abayt 2Q0aicrogp taclOpoomeiersshown in Fi gure 85. Psoas maj or
~l. 1 |
B A i 45 09 0k B R AR SO

carryi ng the con
lubgieant, gravah factoryanment] selfate, ditmeral Jiodifering agehth sodins cdrbond@3sodium

e TR Y e ol bR,
profcoglycan, &ﬁndﬂ%ﬁ&hﬁ‘&e,lﬂ&tag&lfm |g|lycssaﬁﬁﬂd-gizcaﬂé, thBparin, starch,
qutrients and oxygen, and nuscl.es 93 di ssj pate
siffingaBott.ndlOiaghs oM, SIOEHN SHGUIPE AR STARELY o6 103,
tTihe tbe 128! Fdr Prelefiing dBclaNi i frond hirRliR SAtor BERY mgr&;th can be made

_gut[ients,and safely deposit the waste fromthe inner
witha biocampatibls polysmagrysuckyss nolygrdmlporpahyiens, proypEoRyiea., nelyethylene,

194rgiQe, bBJest@Spstii@¥harieNsilid -EHer-c IR kSHRP h& 1A R
po?ensf%ngg%s EShgondﬁltso%ggﬁéréng%pected %otbggg?%gwmﬁmm’

polygaghenata pepdlethienewiycel. Siailar gratariabres be bisedtie canit gcpattixdly coat
. . ' f i t.12
thegglgquggﬂrrg% ]gréwée%lg ﬁgf%gé E@ﬂ%eﬁpﬁd%ye Qr%ﬁs#glqr & &%Hfag sh?ﬁlg be

I'n various conblnati ons.

able torwithistagd si@6lization yegadehd, viecten Hearh autdeiave BIj6), plaswa a0GV light
g§p~'n Figure 53, and transverse the annulus, as

toé%%%ﬁhlﬁh 'gures 82 or 87. 30 An accel erated disc

dh_g]ai‘xﬁy &dri iovestigaded llnumesd &%bﬂég@gﬁblé%bﬁtﬁliﬂ 126 ntagt ipiaoS'ideAvidence
I Al ectlo L.avol.vi ng, t nr I SCS, S twste or
with e Bt ol STeF theregitos 1gk 3&%@%}1@@&%%%%@@
advéise WidcaOdod1d bO dRsipsdd. UHR0 Gtk egfa@iBIE &ﬁrﬁ%@ I%Wshows

0]

coil springs and held for an additional perio
propyisepa pexmpnent eqnduifi2G¢an thepde installed to provide continuous benefits. The

biodegradable conduit 126 can be made with polylactate, polyglycolic, poly-lactide-co-

glycolide, polycaprolactone, trimethylene carbonate, silk, catgut, collagen, poly-p-dioxanone
or combinations of these materials. Other degradable polymers, such as polydioxanone,
polyanhydride, trimethylene carbonate, poly-beta-hydroxybutyrate, polyhydroxyvalerate, poly-
gama-ethyl-glutamate, poly-DTH-iminocarbonate, poly-bisphenol-A-iminocarbonate, poly-
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section degenerated. Discs that had received

addi tional nucl eus pul posus from donor discs by

i njection experienced a delay in degeneration.
Furthernore, insertions of the additional nucleus
wehfrawsPrior to the destructive | oads propirdgehobdiBazes
| ongest del ay agai nst disc 5 degeneration. After

| unbar fusion procedures, the intervertebral discs 100

t
S SR kb R HEORTBLS! Sl
nputm'sl dahpe pmddo makﬂtgebtpdegrzdablomomgﬁlemem lni@w Figeedh i s a

ne Inera ent I
e rr%‘%%e Oﬁnoq"ge egie n gelé‘? &ce netu%? dfo fa‘ﬁfc%% “?’B‘glgtolr%‘s
m@:ﬁnipetlﬁlh@ﬂyms;lsnclm‘s palﬁ/thu*aﬂmadthy(h@sx polyprépykene rpolsrbﬂnglsme,
and |oad, In t t nmadel, the,kadded.vol u

o orsE T, DY P B Sheos. PYF BUEET ISP BEstd oo, polysulone

pagaém&iatet Hi, Eeh [ di Ghén/ e bodible daRdiBAEY. WPikekd18:8 cid 414b be a part of
pi nal fusi on procedures i npl anting conduits 126

thg qondtﬁt 1R6de proyide capillasite for transperkipe pYEERts AW giasier Coguits 126 can
a&b Y ifl8e RARHMAL SuchSiValckbiHakid S84 & safiMdst kb1t thh%nfaegradable

abundant supply of sulfate and oxXygen to del ay and
and p@adably cpnd@vem cadjba Ewmed by meldigoedudioadradingrweaye, coiling,

ug./hng or Macki al ng. L Othe'¥ohy rﬁltts '1% ¢ Sha@é Mg Bﬁlﬂ(m%ﬁ Ho4 -Blal%s and/or

BVersgeage patients undergoi ng surgery
chhméls fyrefidexchahge. Tk c:mmdulﬁ cﬁﬂﬁe a sutarx pdthtagpdovien sztfa]ymecnrd

in pl thin th ts for, fift. . .y
TR GPubRa70 b Ao e oAt s Aot Vi Bibge et S, braided
18RS threddfor §fchB& tTﬁéQﬁHéaao witH fthel dondsits 126 inkiali&@] 34n bO cAIRd the

detrimental to nerves, |iganents, nuscles or organs.
shunted 56409 i gration, knots 161 can be tied on the

br %éjﬁé:id QR4 b 10@%&%%0 hdd }E\!ﬂ%le 109480 BSmadewith stainless
anchor-w thin the annul us, endpl ate 105 and/or nuscle

ste@Bor cgienrictat onaylok.nBheselasgqallyrcirygd nees!b;_i%rshﬁredmm grtension 271

SHRRARRIOE AN SRR ORI AR AOT ERICHE e BicTReate 220,

cmamr 233 lshnpe mitfdryeexeension 271 exdphgigert 109 fcart bamoaied with hebricant, tissue

dI Ti wt h | i mi.t t
R S S T

ho Bﬁn‘ée thfifertdnd dRydeh At xeiély Idvepaadutiilytin ddGneratingSiiosvino, cell
in Figure 90, to dlscouraﬁ 25 mgrtlon h tinme

depth i3 epmeren, andlealthy cells eapable of pradpcing Mva%’rﬁ feve
11 PEARYE EanltR JdvArdth ST Qisé P60 willh fﬂe?a b @fect with a
regenerating the disc 100. The conduit 126 can

wngeeRT6nto SuwaideaperedidiscdPbus phovedn Bigurestle rﬁxelaﬁngﬂsof nutrients and
%ﬁ?ﬁ % r&@ska'bﬁ he@% %esnev&f&mﬁadr&gn&@@a 6 ffo gggg%rcm and

TSRSt ve ster I'zat1 on can
cnéqi endpldtds\105 tdm:akli lmh dresiondr celinR¥iahd the 26naiving bels iwithin the

dReensylin g6 RO Syl Ao R bt eI Pepa 10 vic

frd¥BverseZonduits 126 to rev1tahze the disc 100, as shown in Figure 92. Since cellularity

within the degenerative disc 100 is low, introduction of donor cells 277 may expedite the
process of halting or reversing disc degeneration.
The avascular disc 100 is well sealed. Even small ions, such as sulfate, and small

molecules, such as proline, are greatly limited from diffusing into the nucleus pulposus 128.
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condi tions, including pH, electrolytic balance and

nutrients, to favor cell proliferation. Subsequent

depl oymants may contain seeded cells within the

Viggw hbiol26. Since cellularity within the 'PEPﬁngugl/tﬁgsﬁs
ow cell mgration fromthe outer annulus

vertebral bodies 159 can be hel pful in regeneratlng

o SRS 858,55 R e BB

anotthpemsml @daveporl qniomsal swﬂﬁﬁi tnggEheg ahiammek $esponsp.OF@slisc 100
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readtion. FROLHILs 3P iRy 28&19 inkf1dB 3RANRIIE nSacrobRadd® nfhbhdlday

useful coati n&sfor the conduit 126 include anti bi ot i c,
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pro{éﬂlgrahc? coprdiei f(?he 1OI e gi'stenpfﬁtzlfu uﬂ harfd) 1%9&1315151%91 W, IeG,
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a' WAL e tPéfonuﬁ%% A58 Nas S RONALAL L0 SRk uno-
KEY aran su %R glycosam no- gf:ycang uﬁeparl n s Sr e
respoinsiizé eslls/ygotaine aid glycapiotsiesc The tadspomn §glecamhpgmrb|e cegulated or

coat i cel]s or stemcell 5Thetu
i R i SR B RPN e Rl PRt S, The
uppleflﬂbramsr ﬁ@@t b&- dmsf%e nblit R26ak 6OBNBL0r Wiver RPAINGREe passage
such as pol ytetrafl uoroethyl ene, polypropylene

of ryiiepts g N@ﬁ@ but exelndehe tmunsotesrossing cellparastips imepeoglobulins

andsgl dofffkinsP Gy se%hfb%Fme%Bﬁ%Bndiﬁtﬁ@% 866 EéHtaih Sdbr affinity
ol ysul f one, carbonate or poryet hyl ene glycol.
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waste trans e coat’l ng eto
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ave s _or revent .
peoifgipetifon g PR PopBhie ot o b JoB o e gt
intda q-de Ddiaktaib Ipeuemmhrtal veiR Beading ifito cheiliver. erheﬁtaaﬁ Begm/\ﬂotﬂindﬂon

os Yl e N prolto BF Beuti e SR o g, Howeler, o
keePitBeSddnat &Us allvle, thé &abéﬁé?ﬁﬁélﬂ flqhiv&-adEgnacapplo of Aitididjettion

126 shows 25 {())rom se, (géerrmnent conduit 126 can then
megigatjqRs jugh psyclospopindy | Ta @ddition fortkeApst of @pfiTeiqelion medication, the

1on91t&{4€£!&%&k Sf tﬁ&@ Hdintind- @pFRRvdBugBRCuteddin. The benefit of cell

ol yl act at e, ﬂ% ycolic, poly-lactide-co- glycolide,
transplagm wsit au,ttvmr@ thm{ahyﬁeﬁf&fc@ar bonate, silk,

tolﬁl‘e%&ve e%¥a1 1 8HE Too ith senli- 2eh %ﬁg?%mt$i2§c%B£ G&hﬁ%?en%f

ese na € polyners, Suc
perpehblel capsﬂa t!ﬂ&tpapsﬁiatle yiserdpgatid dbaor detls 2R d’tylgemtﬂa acsholyo maFigures

91 Et?(l yZ ({ evanli]e}/ tg En%tr srpgrtls%’ hen c|:1¥oh1¥td "18h¢ u\llﬁanlugg—%ltlpepresglvle Xrug

would be required. A variety of donor cells 277 or agent can be harvested and/or cultured

from the pituitary gland (anterior, intermediate lobe or posterior), hypothalamus, adrenal
gland, adrenal medulla, fat cells, thyroid, parathyroid, pancreas, testes, ovary, pineal gland,
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30 gana-ethyl - gl utamate, poly-DTIH i m nocarbonat e,
pol y- bi sphenol - A-i m nocar bonate, poly- 23 WO
2004/ 101015 PCT/ US2004/ 014368 ortho-ester,
pol ycyanoacryl ate or pol yphosphazene can al so be used.

i odegradabl e material can be used
vs;gg&%lodg;gradable nmonofi |l ament 110 in Flgure&ggg%iﬁ014368
wi de range of non-degradable materials can be used to

adrdn@okER 18 e, RAAICRBRAY kidndy? thalanfis %PJEB&‘&H Blafid, R4y Bsus luteum,

such as po Iytetrafluoroethyle pol ypropyl eng,
plagsaiayssaalijtestine, Sinsslly atﬁmdrélls gencytherany; tlssp@mgme@maﬁrél culture,
I $£&ﬁ& tathin
°‘h%§|\ éf/lg 8? Sgng %e% %g onat e, %ﬁ()ﬁ%gt ton, tﬁé&g‘isilgg’ﬁm ©
largast evasodat drgams uathd bailyt maintaifiet} by gutaslsts mulrwatesﬂnmnahrpagh the

1 rQyi capillarity far
semperict ORI b2y 125 bR R T e b, 15l g gl cuure.
In thd sipind @le@x@poﬁﬁoh ierfents, and uxygen sreiysplied thrdugh heuondlils 426 to

r st ss steel ot -degr adab
thea %&&72 sﬂmvwg%femcw e i FressyRe @w'ﬁ%&aﬁwm high,
pro&ié@ﬂi@’s‘yﬂﬂes&ﬂ B, Sl VPN Ard SxpeR& thidhgh thd Qorffit186 infdither
nac |n|n259The conduits 126 can have a | ongitudina

vertebrabbpdies 459, 9utce annying ppmuscinidinibpa infogthe peing, Bodilycirawaféon and
tar'gp&egondwt 126 can be a suture with a proven safety
record The conduit 126 can al so be called or
dhe pwidfidt bbspshesizedhbpntbe calis2R7 withinghe dhnatedidide Haan b¢ adrenaline,
s P ettt leed S Sips bt Land 0,
antﬂhwﬁc&ﬂrlﬂmﬁpatﬁﬂﬁlatrm&tﬁ Ipepﬁdb,gjaﬁzltm,oﬂaklﬂnﬁﬂ, chdlécalviferol, 03,
djJ r. 230 .and pl.un 09 ca be made th staijnl|ess
cal Qo R r S HPHER: FRCROBr i Fore ] SEP PP aerone,
dopaf@d| erddiphin, sxh@pimmucmcﬂeeb@&sﬂﬁ@o?eﬁﬁ foRioR sRnURERE hormone,
109 can be fornmed with nickel-titaniumalloy. The

T-aminehytErateggastrin, ghrefing glugrean. ghsocorieqids, &naé‘wpmsqﬁ%gﬁ%ng hormone,
groVRRIrhoffeRAShPRormbre, BRHaPiHIRGRE gdiidotrpRind BurfrRBdr&\Wih

with lubricant, tissue seal ant, anal gésic,
hormeng, sglin, ensuh@ré!k@mwefactﬁla@n@mhpow telét;zmsgrenn@e
Setinfuba Iy
mefiEBtcS ety 6 A SO AR SN B SR
newlgtwinsmittsr, ooravengling dstivgernst drytacil, b&atbapaﬂioenorfe peptide,

roduci n cosa cans are f thy cells
preBheSStaRt, Dbttt B R it S Sr och i T3 it trei,
sormﬂdistﬁﬂl' teit@séd:rgljlee thiroritbdpbietin, ﬂﬁ_}&‘dﬁldﬁ@ﬁuﬂﬁﬁg honond, ﬂ@rotrr(])pm—
erate isc 100, as shown i Fi gure 91.., Exchan
felfi?F‘gﬁ E?TF}Oé‘ﬁt”%YT%’HBe trijadothyronine, frophig 50 é‘H"tPﬂ‘PoYi’@?P‘? » OT

othBeéripdufié pkb&d conduits 126 through the cranial and
25 caudal endpl ates_105 to nourish both the donor
clde Prodycty (herBOReRPePid R TRRIREARSBICS, SRFYXORASCafahsis or substrates)

gen@ a&%%m {hg gh&ﬁeg%s%%o mal m: s {ox&e%ﬂaa%d@ Sl cBorfs Acl Gl

so be injected into the disc 10 transverse
bloedmmﬁutes eniePgy, nonrg-aciivity| metaboliste, agtivation @@l suppressiomof gland

acti\:r.ktgg.r §org<,2hor§1ioﬁ&ean8 gMe?&Av&%, influence or control eating habits and

utilization of fat or carbohydrates. These hormones or enzymes may provide weight loss or

gain benefits. Producing neurotransmitters, such as dopamine, adrenaline, noradrenaline,

serotonin or y-aminobutyrate, from the donor cells 277 within the shunted disc 100 can treat
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within the degenerative disc 100 is |ow, introduction

of donor cells 277 may expedite the process of

hal ti ng or reversing disc degeneration. 30 The

avascul ar disc 100 is well sealed. Even small ions,

@HQQM§&0§prate and smal | nol ecul es, suchpé\ﬁ,us200 /014368

proline, are greatly limted fron1d|ffu3|ng Into

nucl eus pul posus 128. 24 WD 2004/101015

Q C r

e P AR, L B S Ao Rt bt
pnﬁ&nmihmﬁﬂpmnqnnndmmddavaﬁ or anlnal wi t hout triggering

opse. For e e} :
AERbF oL F prB0s P noepie ty 1e B8 oI PATSi8A Uit 100
is syhéifrofizedWignbidy eyt lﬁxﬂi’g ac'ﬁk!mes efidailp &ivinpahd pressoreduithisthe
126 are perneable to n trien

s 85, BHBF OBt b s s oSt B e fleren g7

intoCHt@kidNas meBERONS AL Eoff B bddyi BOBE suptheddsitioilWREflow within the
reaction. The cells of the I mMmune systeminclude |ant
shugts (1 26sis reyvgesed Bringies nutFeibndoreesn intp fiegtize, 108 to nouggh fog cells

2772%%§1glx§ets Bfﬁﬁﬁgf}ﬁﬂs%m th@héno??b&n%reaggascﬁl ekdm lg@r&ﬁ{cﬁ@n of

The protelins and gl oprotelns of
insflings indwagd & thy shuaredidise 10@] élmnmmnmgg b@él* When gluiqghg enteginto the

. E, other aniibpdies
aisq 4, e B Phesi R et Fafils, FAETS e IAEE e
contiuilsc126 o cih‘&lllajjibh $o drtiw Buiars mtbtcsll iethbraacs for mequnmhbtiqn. At
much_snaller than th ponsi ve cel | .
niely G en Tl PRty Saien e HLS ERaRRL &l Bt bymgpygpmin.
Tn s&Bced Etoﬁﬁ&%laiyﬁﬂleﬁﬁed Hyltkd doﬂ@lr Rlis 21 earS tefsedfcohdberemorias
or channels within the sem - perneabl e conduit 126. The

phyansﬁepmﬁmt@mtabeQ@@iagﬁ&oféhﬁméff of the conduit 126 can
g}(ﬂesizgd\ﬁlédﬁc% Rdch &Wdﬁ)&ﬁ" cBRSEH ke apBIopH&Hel‘fy 'd@;msfted

but ‘exclude the inmmuno-responsive ce

thrcpxgb theivesebralbodn B¥), etshbivn in Higura Al thnjaie @pélﬂsecmglatlmh eOther
rodf RESRAAoEO00abgh0 A SOaFENY o Bl
dlfﬁ;snrdfthroegl thé alidoenes éuo quy nnoaﬂ&dtmnc Sm,iej ptheriizéductsmmayébe far more

selecte or f|e pel | ude, or reject
eff‘fcﬂﬁ%lhyo eé’é’ﬁ émtsglﬁ%@ﬁ'e?ﬁs owp WXI?‘ E% years, cell

iGranaiThasts SbuHEﬁlh'@ £pRsis,\hefrionds, ghheBeraifbntie Sgehavmmb@enmmerals

successful in rovi di ng therapeuyti.c ben%éln

analgesifh PRIbIGLCS gf ot thesanepigh Aesity so,he fpclefintg the shated discs
100, g,]ngﬁ;@,q:,glgg g1d0 a type | diabetic patient's portal

vein, leading into the |jiver. The islets _begin to

it s & begmderstopd that e Presgnt W%Rslon it hyrme meapglialied tgfhe particular
co@%&ﬂﬁ%ﬂ&é&s@& Hél‘l?lﬂ afl@mr ﬂI tﬁf1 Bia s, PRk mm&é%\éﬁf otht©

onor cel |ve betic patient

modsﬁqauqneehaagdsmt a{mv@nswppﬂwthg fcope Df the elpistst iMamy features have been

i Bl S B S AR B 4 o

of the fdatlﬁffsf(ﬁﬁinﬁe&fnai Bk&ﬁﬂed 1oTou B@nﬁﬂ@hﬂﬂﬁﬁy\bﬁtﬂéfoﬂ@s erabaliments or

uncertain.. The benefit of I ] ) .
other standard devices to create a.{ternate comcbemations and embodiments. The conduit 126

can also have a gate to regulate rate and/or flow direction of nutrient, gas and waste exchange.

It is also possible to connect a pump to the conduit 126 to assist the exchange between the
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25 transplant may not out weigh the potential side

effects. The intervertebral disc 100 with

sem - perneabl e conduits 126 can be used as a sem -

per neabl e capsul e to encapsul ate therapeutic donor

WwBlhbsadi0fs O agents, as shown in Figures ¥cﬁ%gma%nmms
and evade the imune response; hence no |if

|nnuno suppressive drug would be required. A variety

mspioodaaa e Yolily fuid.” A pif 12908 mEPhe BPofan¥ehith MR Bid needle

cultured 30 fromthe pituitary gland (anterior,
220 totdeteptdlef agidity votbin the disot0er i or ), hypot hal anus, adr enal
Hﬁi b@%%qghnm&hllﬁthefa&tthaft&k lc&n‘en& Qﬁﬂ;&ﬁﬂe ts, ni\aten S,
parat yr ol pancreas, testes, ovary, pinea
corRBudfitns 6@ thod) tigshes RATViLISLH@4r0 hdi3BBodyInwen &ir vdmhttbe(mvenﬁon

may be e, DRt SRlsiRceoplifithe MR T feyieBEff b doBhif 126 can
be fubbtétated ol ussk i Nothiak listhe $tee¢ﬂu(gaiek81ptlgleshbuldhﬁrtﬂ¢ey to limit the

ti ssue engi neering,, cell cu ot her .gl and or

soopt SEHEP bR Tt Tl sorpy ok e Svntinds odfeBRtmar by the

apfeR@d@asRs B Clarifibtfion irfé18i88] shaafidfGUHodd tuBlil@amemben. Thelastically
body, mai ntai ned by nutrients and waste transport

cmwr@a@ﬁl%@né’e%lﬁﬁdtbfe?l%am@lecondu.ts 126. The donor
cells 277 can be from human, animal or cell culture.
In the supi ne sl eeping position, nutrients and oxygen
are supplied through the conduits 126 to the donor
cells 277. During waking hours while the pressure
within the disc 100 is high, products biosynthesized
by these cells 277 are expelled through the conduit
126 into the vertebral bodies 159, outer annul us or
muscl e 193, then into the veins, bodily circul ation
and 10 target sites. The product biosynthesized by
the cells 277 within the shunted di sc 100 can be
adrenal i ne, adrenocorticotropic hornone, al dosterone,
andr ogens, angi ot ensi nogen (angiotensin | and I1),
antidiuretic hornone, atrial-natriuretic peptide,
calcitonin, calciferol, cholecalciferol, calcitriol
chol ecyst oki nin, corticotropin-rel easing hornone,
cortisol, dehydroepi androsterone, 15 dopam ne,
endor phi n, enkephalin, ergocalciferol, erythropoietin,
follicle stimulating hornone, y-am nobutyrate,
gastrin, ghrelin, glucagon, glucocorticoids,
gonadot r opi n-rel easi ng hornone, growh
hor none-r el easi ng hornone, human chori onic
gonadot r ophi n, human grow h hornone, insulin,
insulin-like growth factor, leptin, |ipotropin,
| ut ei ni zi ng hornone, nelanocyte-stinmulating hornone,
nmel atoni n, m neral ocorticoids, neuropeptide Y, 20
neurotransmtter, noradrenaline, oestrogens, oxytocin,
par at hyroi d hornone, peptide, pregnenol one,
progest erone, prolactin, pro-opionelanocortin,
PYY- 336, renin, secretin,

O
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somatostatin, testosterone, thronbopoietin,
t hyroi d-stinmul ati ng hornone, thyrotropin- rel easing
hor none, thyroxine, triiodothyronine, trophic hornone,
serotonin, vasopressin, or other therapeutic
products. 25 The products (hornones, peptides,
~ neurotransmtter, enzynes, catalysis or substrates)
Claimgenerated within the shunted disc 100 may be able to
equl at e badi ]y functions including blood pressure,
L. A daplvgpent ﬁ%ﬂ?%£05%59¥W§ 2 cRpdulbiEia Ahitteavariep! Hes, e deployment
devicSsimRpragsd: on of gland activities. Some hornones and
enzymes govern, influence or control eating habits and
yshepthzat i on of fat or carbohydrates. These hornones or
£ OGRS 2B hnd ERNAAFAB! RN 1205 Rr ity 38R L0 REORL Wb
roduci ng neurotransmtters, suc s dopant ne,;
apluegalto deplonsaiddowhal. i ne, serotonin or
y-am nobutyrate, fromthe donor cells 277 within the
shunted disc 100 can treat 26 W) 2004/101015
2. ThEEdPI6REHe0ikd 36 Blale ! WA kaid hekh HaoR bevabP@RSe,
| earning disability, nmenory |oss, attention deficit,
behavi or problens, nmetal or neuro-rel ated di sease.
ey ¢ . . .
3. TheBRBRGyR dckiop oL Rk oL HIBRE pargally
withinyjatdshisatly activity. During activities of daily living,
the pressure within the 5 shunted disc 100 is nostly
hi gh to expel the products biosynthesized by the donor
4. Theedtployrdont devioe of laing 8] whérein shid dvBatit isecHden@nest pArtihiNewithin
., body. In the supine position, the floww thin the
said n ts 126 is reversed, bringing nutrients and oxygen
into the disc 100 to nourish the cells 277. Using
i slets of Langerhans fromthe donor's pancreas as an
5. Thedemipyraent dewigeief ¢laimn 85 wherpig spidrronduit isdaeasetl atleashpartially around
said nSdypnt ed di sc 100 during sl eepi ng hours when gl ucose
enters into the 10 disc 100. During waki ng hours when
disc pressure is high, insulin is expelled through the
conduits 126 intg citculation to.draw sugars .into ce
6. Thﬁgﬁ’g?%{ﬂ%ﬁ %.F\élf:e 8#1@?1&/51#5@?&0%@%@ comlggfn} sellﬂ fubular slleath.
insulin released fromthe shunted disc 100 is m ni nal

to prevent the hypoglycema. In essence, products
7. The,deplgyment dpvise oblainh 6, wheiein thesqaing ehgsen E@néhesgr@up of
coatin g L bl oy e o A, g o T O TR ic and
echogetumagentsel | s 277 are appropriately deposited through

the vertebral body 159, as shown in Figure 91, then

into bodily circulation. Gher products nmaybe nore
8. Theddpdaytmene dyvite afdpiar 1 ewhdréingniditohdet Buttabe fommed vfa as
. in Figure 82, and diffused through the abdonen into
bmcmﬁﬁﬁwhym8$96'lation. Sone ot her products may be far

nor e

9. The deployment device of claim 1, wherein said conduit is a multi-filament formed of a

biocompatible material.
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effective by entering into the nuscles 193, as shown
in Figure 92. 20 Gowh factors, buffering agents,

hor nrones, gene therapeutic agents, nutrients, . LLOYD WISE

m nerals, analgesics, antibiotics or other
t herapeutic agents can also be injected into the
shunted discs 100, simlar to Figures 91-92. It is to
10. Thedepickanait devicé batlainh &, whesiarshid covéit isasposgdformed of a
: neagﬁ IiniIEd to the particular constructions
biocogpd e, @aleriak ei n and/ or shown in the drawi ngs, but
al so includes any other 25 nodification, changes or
equi valents within the scope of the cl ai ms. Many
11. Thedenlewsaen doeceakelaim | swiagcinisaid conduit bas aplurality of protrusions
exmn @ﬁkggﬁﬁ&lons curvatures, options, and enmbodinents.
one or nore of the features descri bed nay be
added to or conbined with any of the other enbodinents
ther t anda t.o create altern
12. TR desfing R AR AN e s BN it s en g the group
consistihg of flanges ckrpdd ahdiringsegul ate rate and/ or flow
direction of nutrient, gas and waste exchange. 30 It
is al so possible to connect a punp to the conduit 126
13. ThOdéisynidnt HBECESCORAYE, \b&trm%&dtceﬁdu@& fme%pc%/ &Ql%oﬁlémem
PCT/ US2004/ 014368 disc 100 and the bodily fluid.
ponweae@@numefﬁmyeMer&@nsed near the tip of the rlgld
needle 220 to detect the acidity within the disc 100.
It should be clear to one skilled in the art that the
14. Thadepdoymenntiedeerefndlsim haviereialssid conduisis fordiddaits, biodegradable
net hods, tissues or incision sites are not the only
materigses for which the invention 5 may be used. Different
materials, constructions, nethods or designs for the
conduit 126 can be substltuted and used. Nothing in
15. Thedeplpyaesad ey ciesdrinpt i isrein stid gopduit iskemadpt|a nentdegradable
materigcope of the present invention. The full scope of the
invention is to be determ ned by the appended cl ai ns.
For clarlflcatlon in clainms, sheath is a rigid tubul ar

curve e 101 be
16. Tﬁ?ﬁ?@q%?ﬁe ?if éég ﬁleie, hf:rel_nL aalg §OE % 06}% néxlnfﬂsegradable
material chésﬂeﬁabmyhegntouﬂe\tinraesri‘atsrcodepdncg/¢ﬂml3aetcchnm$mdthylmeo an
th pl d
polypr:ggi}gﬁrle%/ gﬁfxﬁttﬁry% Cqximde epo yeesteg pnFyurethaneevélﬁcon, poly-ether-ether-
ketone, acetal resin, polysulfone, polycarbonate, silk, cotton, linen, fiberglass, nickel-titanium

alloy and stainless steel.

17. The deployment device of claim 1, wherein said conduit is formed of a degradable
material chosen from the group of materials consisting of polylactate, polyglycolic, poly-
lactide-co-glycolide, polycaprolactone, trimethylene carbonate, silk, catgut, collagen, poly-p-
dioxanone, polydioxanone, polyanhydride, trimethylene carbonate, poly-beta-hydroxybutyrate,
polyhydroxyvalerate, poly-gama-ethyl-glutamate, poly-DTH-iminocarbonate, poly-bisphenol-

A-iminocarbonate, poly-ortho-ester, polycyanoacrylate and polyphosphazene.
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5 a conduit sized and configured to fit at |east
partially within said sheath, and a plunger to depl oy
said conduit. 2. The depl oynment device of claiml1, LLOYD WISE
wherein said sheath has a beveled tip. 10 3. The '
depl oynent device of claim1l1, further conprising a
needl e |l ocated at |east partially wthin said sheath.
18. The déjﬂeyldemldeym of cldaivil ,C\@helrém&hﬁil dmnlaliut e ﬁ}anng ah@sen from the
ast. partia

. o ug
eroupyd tses pensitigiol Spbipt matioeaubE Eobiatc s, Stowtn factor,
nutrieh) Sil€ité) niak@l Cb@ﬂ@ivlhé %e‘ht |s@§1@h€éﬁrl%na{ee§&ﬁurﬁ4ﬁédrl§dﬂaié alkaline,

around said need depl oynment device of claim
collagen, hydraxpapatiée r@ﬁalggsil%ge%la@oh\tmwgar@;hyghir@la@m proteeglycan,

C c !

chondflERthfote Araan RS BRC MR BBl forRhin SRl S
radiopaque ¢oajag cawhegesiic cuptiog, geub,rqeﬂaand stemssllie seal ant,

anal gesic, antibiotic, radi opaque, magnetic and

echogeni c agents. 25 8. The depl oynent device of claim
19. The dspleymeem devdicel oL clniau il f whetein shid@nfi@it Bl §re Size of 200 microns to

bi oconpati ble material. 9. The depl oynent device of
10 nanqmgters1 wherein said conduit is a multi-filament

formed of a bioconpatible material. 30 29 LLOYD W SE

10. The depl oynment device of claim1, wherein said
20. Thodenkoxmeéns davispohigjeint b,r\lvrhafuemfsald don@ubmaihamh@s therethrough, said

I VI c f claim1,

Chm%éﬁé}lgadlé& & J}?L(I)g g&é@g&‘% ur et e?eyrgof protru3| ons 5

ext endi ng ther efrom 12. The depl oynent device of

lai m 11, erei p sai trusi ons are chosen fromthe
21. 1 Gifostaion dPGES RECIER T4 Bifeieompane S PeRigd aropd aontral
portion BesA&BdRIGIENt device of claim 1, wherein said conduit

is formed of a multi-filanent portlon and a

nono-fil anent portion.

22. The deployment device of claim 21, wherein said tube is formed of a material chosen

iffening agent,

_'7-07

from the group of materials consisting of polytetrafluoroethylene, polypropylene,
polyethylene, polyamide, polyester, polyurethane, silicon, poly-ether-ether-ketone, acetal

resin, polysulfone, polycarbonate and polyethylene glycol.

23. The deployment device of claim 1, wherein at least a portion of said conduit is coated

with fibrous tissue inhibitor.

24. A deployment device for deploying a conduit into an intervertebral disc, the deployment
device comprising:
a tubular sheath,
a first elastic needle having a straightened position and a curved position, said
straightened position being elastically straightened within said tubular sheath, and
said curved position being elastically curved and located at least partially outside

said tubular sheath,
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14. The depl oynent device of claim1, wherein said
conduit is forned of a biodegradable material. 15 15.
The depl oynent device of claim1, wherein said conduit LLOYDWISE
is formed of a non-degradable nmaterial. 16. The
depl oynent device of claim1l, wherein said conduit is
formed of a non-degradable 20 material chosen from
zirhszt@t@hlpfn;ﬁfveﬁ&hid{?rfﬂl e$astio Iﬂsédlilé bétg/eélf said straigllltenedhpolsition and said
pol yt et raf |l yor oet hyl ene, pol ypropyl ene, pol yethyl ene,
pol yARedPositigpy Ak er - pol yur et hane, silicon,
PNtuRRH 284 Botfigu&t @R at RE&IAHIAIGSHithin RRYE Yt drQREath.
pol ycar bonat e, sﬁ%k, cotton, l'inen, fiberglass,
ni ckel -titanium alloy and stainless steel. 25 17. The
' ] ' ' [ [ opduj i .
25. THEBL UM JGHL 6Pl B4, Wl SIS BB PO PR By oo
of materials consisting of polylactate, polyglycolic,
oly- lactide-co=glycolide, .pol ycaprol.actone, . .
26. TR 1oRloviHEREPE AR £, dirsih S ki Seid B velisbip i located ona
concafddidle OF saitl G260 BIASE ndRley HhOK HI@ifst eRSMiRRaMAE ifl@id curved
_.trinmethyl ene carbonate, poly-beta-hydroxybutyrate,
Posiifb| yhydr oxyval erat e, pol y-ganma- et hyl - gl ut amat e,
pol y- DTH-i m nocar bonate, poly-bi sphenol 30
A-i m nocarbonate, poly-ortho-ester, polycyanoacryl ate
27. Thadepbayinygnit deyibagkeiaim 24 0vickaly BrithBfElar 5BeatiT has a sharp tip.
depl oynent device of claim1l, wherein said conduit has
. a coating chosen fromthe group of coatings consisting
28. Thd dépidyiniindtevice a1AINORT vitkdil s6i@ ShdrP Gip 16 URENERHA a convex side of
.. .growmh factor nutrient, sulfate, mneral, buffering
said fify, glaptic nesdlewhen saig Gyt slasioacedka i5in said sRred POS®m i ne,
col | agen, hydroxyapatite, anal gesic, seal ant,
humect ant, hyal uronate, proteoglycan, 5 chondroitin

29. Thedapiayanenk deviendl daint 24, evhegiiy said arkiutas sheajle arrsaid first elastic

needld eRBhbAroiddr 68 se&idns! €ni ng agent,  radi opaque
coati ng, echogenic coating, gene, cells and stem

cells. 19. The depl oynent device of claim1l, wherein

ai d, condui,t .has. a .po i ze of. O,mcrons to., 10 .
30. TREGIEPEPL 056 STolFias oty i P ST find g firy elasi
needlea®E Sinfilas @iods-S&dtiduhlishiges. channel s t her et hrough, said
channel s having a dianeter of 200 mcrons to 10

nanoneters. 21. The depl oynent device of claiml,

31. TR menP ARt ShWaith 34! Riheleds &8 A2 YRDRacBId Bist elastic

needle have oval cross sections.

32. The deployment device of claim 24, further comprising a second elastic needle, said

second elastic needle located at least partially around said first elastic needle.

33. The deployment device of claim 32, wherein said first and second elastic needles have

similar curvatures and said curvatures are oriented in similar directions.
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15 portion of said conduit. 22. The depl oynent device
of claim21, wherein said tube is formed of a materi al
chosen fromthe group of materials consisting of LLOYD WISE
pol yt et raf | uor oet hyl ene, pol ypropyl ene, polyethyl ene,
pol yam de, pol yester, polyurethane, silicon,
pol y- et her - et her - ket one, acetal 20 resin, polysulfone,
34. Thotspteyrhandtecaoticlpiot Y4 tfhtheremptiyieglan opéningd BRtending through a

nt devi ce. of cl 1, wherein at |east a
wall Ogéf‘r‘)fl t‘ﬁ’r‘l‘ heath Broéb‘%‘ﬁlatdaﬁtgeeﬂékfeéﬁo with fibrous tissue
|nh|b|tor. 25 24. A depl oynent device for deploying a
conduit into an intervertebral disc, the depl oynent
35. Thedenieyrewnirgeyise apelaim 24inhessin said uthilargheath bas iamn jogated
thereie€dl e having a straightened position and a curved
position, said straightened position being
el astically stralghtened wi thin said tubul ar sheath,
n 30 s i.t.ion hei,n i.cal
36. T eri g PGP 5 Sihn 90 Bihap LS brokinitf Aiteal end
of saidtubalahshedth dndYEAt SHbximada a6 weRisitle If QaidTuadt et deedle.
first elastic needl e between said straightened
position and said curved position, and a conduit sized
37. Tﬁ‘@&’ep@%érﬁ HEREe chlgllrﬂ 2@twﬂe?é}§ aill "i‘irr§t'e?és iy nc\!l‘,dtl@fs%ﬁ?ﬁéddof nickel-
t ubul ar sheat h. The depli oynent devi ce of alm
Umnumndkmhere|n sai d flrst el astic needl e has a bevel ed
tip. 26. The deploynent device of claim25, wherein a
poi nt of said beveled tip is |located on a concave
38. The diployimennidevite ofstlaial 24 twlereir et dirst\whastic agddie fidsraston-uniform
el astic needle is in said curved position. 10 27. The
C““Sﬂ%B?%ynent device of claim 24, wherein said tubul ar
sheath has a sharp tip. 28. The deploynent devi ce of
claim 27, wherein said sharp is oriented on a

39. ThosRpldy s deviee ociaim 48, peerdin aagfl ifigst glastie eedighias acdistall end and a
proxnﬁal efll, BlPdbh el Esrhallel th %aq éﬁmﬁ%ﬂe si tion. 15

The depl oynent device o m 24 erein said
tubular sheath and said first elastlc needl e have

40. THE @ep‘i ylijr?e%t GLA8S oPESH ?Aﬂ%imher comprising a plunger for deploying said

conduit.

41. The deployment device of claim 24, further comprising a coating on said tubular sheath.
42. The deployment device of claim 41, wherein the coating is chosen from the group of
coatings consisting of lubricant, tissue sealant, analgesic, antibiotic, radiopaque, magnetic and

echogenic agents.

43. The deployment device of claim 24, further comprising a coating on said first elastic

needle.
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30. The depl oynent device of claim 29, wherein said
tubul ar sheath and said first elastic 20 needl e have
simlar cross-sectional shapes. 31. The depl oynent LLOYD WISE
device of claim 24, wherein said tubular sheath and
said first elastic needle have oval cross sections.
25 32. The depl oynent device of claim 24, further
44, Th@dﬁpid))&ilemj dav1seob¢1dmema,stzﬂe®em Gl&CHoetmgiﬁioﬁoseSﬁﬁﬁﬂ the group of
i ¢ ne F | ocat ed a | east parti, Iy around sa
Coatmg? ?@F‘SBP%Q ubrifant iissue segl an*rﬁ‘@*"&%‘g flcdéﬂ’zlPE%qu?f magnetic and
edmg&h@h?%@g, wherein said first and second el astic
needl es have simlar curvatures and said curvatures
are oriented in simlar directions. 30 32 LLOYD W SE
gl
45. THEdepl A BLANCBACIEY, Soheiin Sailefickfe s o 4ot MBfmeg ofg,
bkmomDMHM®nm$hahth proxi mate a distal end thereof. 35. The
depl oynment device of claim 24, wherein said tubul ar
sheath has a ranp located 5 therein. 36. The
46. THEQdphyyimdmt dedvd 6fcl@in 24, avHeredd saiMaehidRiits & dmdtifAfRehtTormed of a
| ocated proximate a distal end of said tubular sheath
bmcmﬁhﬂ“ﬂ%%@@@é proxi mate a convex side of said first
el astic needle. 10 37. The deploynent device of claim
24, wherein said first elastic needle is fornmed of
47. Tlm dﬂpécbymetnit tleviceuof cdilodd, vdgreim bad deqludtyise sporge\voneedodf a
bioco ‘ﬁhﬂ1 ﬁferein said first elastic needle has a
AR SF cross-section. 15 39. The depl oynent
device of claim 38, wherein said first elastic needle
ha distal .end_and a roxi mal end, said distal end
48. Tlﬂf‘eﬁ?‘?i’goyéfiFéIF fgyice ‘P]felﬂg%iidd vgweml said conelyit heg a phyjality of protrusions
eandy@qhg%ﬁggt device of claim 24, further conprising a
I'unger for deploying said 20 conduit. 41. The
deploynent device of claim?24, further conprising a

I
49. THOBRAR PR oL R P VERRA Bid ot SR BT U TR Slaen:
portion il ymoup-fddme@8 podain. ngs consi sting of | ubricant,
ti ssue seal ant, anal gesic, antibiotic, radiopaque,
magneti ¢ and echogeni c agents.
50. The deployment device of claim 24, wherein said conduit is located within said first

elastic needle.

51. The deployment device of claim 24, wherein said conduit is located at least partially

around said first elastic needle.

52. The deployment device of claim 24, wherein said conduit has a coating chosen from the
group of coatings consisting of antibiotic, anti-occlusive coating, lubricant, growth factor,
nutrient, sulfate, mineral, buffering agent, sodium carbonate, sodium bicarbonate, alkaline,
collagen, hydroxyapatite, analgesic, sealant, humectant, hyaluronate, proteoglycan,
chondroitin sulfate, keratan sulfate, glycosamino-glycans, heparin, starch, stiffening agent,

radiopaque coating, echogenic coating, gene, cells and stem cells.
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43. The depl oynent device of claim 24, further
conprising a coating on said first elastiec needle. 30
33 LLOYD WSE 44. The depl oynent device of claim 43, LLOYD WISE
wherein the coating is chosen fromthe group of
coatings consisting of lubricant, tissue seal ant,
anal gesic, antibiotic, radi opague, magnetic and
53. TheBeOeyhént AgEioE 6f cldind 24, Wikgei 8 QUABRIE haAeMioz€ sioé o£260 Microns
24, wherein said conduit is a tube fornmed of a
to 10 pangBKtRSHt i bl e material. 46. The depl oyment device of
claim 24, wherein said conduit is a nulti-filanment
formed of a bioconpatible material. 10 47. The
54. Thegerdgymeent deeive obclaim 24,avherdn saidisendiinhas ahanrebyitieiethrowgh, said
3 - bi oco ible material. 48. The
cham%ig%ﬁ%@%éﬁﬁa?ﬁd%{%d%fgogﬁmgﬁglg?ﬁ) g@f én\Bﬁneer?eeris'n sai d conduit
has a plurality of protrusions 15 extending
herefrom 49. The de ment devi.ce of claim 24,
5. Thp R M ED AP b THORhSaBTISaE AHes IoF F e a cantrl
portioROf §di@Bomfigk. @ mono-filanment portion. 20 50. The o
depl oynment device of claim24, wherein said conduit is
| ocated within said first elastic needle. 51. The _
i ' . ' [ Wit j
56. ATSRARY IR R-<EMlshime el O ki AIGRE MRS Bt fR B flprfibral
disc ambleatlily.cizblation, theordiajtlcoxpeisingdevi ce of cl ai m 24,

wher ei n sai d, condui s a coating chasen,fromthe :
adlreg?ﬁga eld xe%rg?efrﬁgxgn K ﬁa@f’?c}%?ag?’ledﬂ?tfeﬂﬁoﬁl% felongatecs~I member being
ant ilocatdbleisich ehat @afirktbrtidrlF dafiPldngatidaweibéras wdthin a patient’s
nutrient, sulfate, mneral, buffering agent, sodium

car BYfsrepulpews wyihe theipsrertebrabdirgl i ne, col | agen,

hydr oxyapatite, anal gesic, seal ant, hunectant,

hyal uronat e, proteoglycan, 30 chondroitin sulfate,

57. Theesonduit of glafna 56, Whgrgingswaendpagligrcelisaid ¢lepgatédmemberis lpcatable

ne, cells an

‘such tlz% igéilﬁ Egéo%g JREIM exltefnrd§ %g&@f@%@g%&%ﬁ%’ in?ocah\(?qu%ira(.:

g,

58. The conduit of claim 56, wherein said elongated member has a second portion and a
central portion, wherein said elongated member is locatable such that said central portion
extends through a periphery of the intervertebral disc and said second portion extends outside

the intervertebral disc.

59. The conduit of claim 56, wherein a second portion of said elongated member is locatable

such that said second portion extends to an outer annulus of the intervertebral disc.

60. The conduit of claim 56, wherein said conduit is a tube formed of a biocompatible

material.

61. The conduit of claim 56, wherein said conduit is a multi-filament formed of a

biocompatible material.
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34 LLOYD WSE 53. The depl oynent device of claim 24,
wherein said conduit has a pore size of 200 mcrons to

10 nanoneters. 54. The depl oynent device of claim 24,
wherei n said conduit has channel s therethrough, said

5 channel s having a dianmeter of 200 microns to 10 | OYDWISE
nanoneters. 55. The depl oynent device of claim 24,

further conprising a tube |ocated around a centra

o2. PRE suRlisRishng RBRAnG CRRCE kMR Sitedas: o

between an intervertebral disc and bodily

jrculatian, .t condui t . conprij si ng: an_el ongat ed _
63. Fhserdiytst ﬁl@&ng% %{gﬁﬁewcsa}ﬁp%qmw & hopes formed 3f @ biocompatible
matgiapngat ed nmenber being |ocatable such that a first
portion of said elongated nenber is within a patient's
nucl eus pul posus within the intervertebral disc. 15
o4. Bl ISR o6 hE BN Smg R REEH Dy RSO BEA Bfending
theredmemnd porti on extends through an endplate and into a
vertebra. 58. The conduit of claimb56, wherein said
el ongat ed nenber has a second portion and a 20
65. Thtormluitpdictainrss, whereii saidainduie isofogat®elf amuliefilanfent portion and a
| gcat abl e such that said central portion extends
monp{HYNGH PR i phery of the intervertebral disc and
said second portion extends outside the
intervertebral disc. 59. The conduit of cl|aim 56,
66. Thes@idyitf skaim g, yhereingsgidsondyit i formedef xbiodegradabld material.
| ocatabl e 25 such that said second portion extends to
an outer annulus of the intervertebral disc. 60. The
67. Thadeiduitef clilimiSh BBcrewmmard¢andsitisdfocoediof 4 narsdegradabke material.
formed of a bioconpatible material. 30 61. The
conduit of claimb56, wherein said conduit is a
68. T tonduitlodietaih Sopwherdinofaidaconldiiw cxoprpaits dnldéhasatperd side 0f3H0
. LLCNq WSE 62. The conduit of claim6l, wherein said
micrOs 1 LYMANIMEKTS i s brai ded. 63. The conduit of claim
56, wherein said conduit is a sponge fornmed of a

j oconpati b
69. "?Le con%ﬁ of cla?m 56, wherein said conduit has channels therethrough, said channels

each having a diameter of 200 microns to 10 nanometers.

70. The conduit of claim 56, further comprising a tube located around a central portion of

said conduit.

71. The conduit of claim 70, wherein said tube is formed of a material chosen from the group
of materials consisting of polytetrafluoroethylene, polypropylene, polyethylene, polyamide,
polyester, polyurethane, silicon, poly-ether-ether-ketone, acetal resin, polysulfone,

polycarbonate and polyethylene glycol.
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5 material. 64. The conduit of claim56, wherein said
conduit has a plurality of protrusions extending
therefrom 10 65. The conduit of claimb56, mherein
said conduit is formed of a multi-filanment portion an
a nono-filanment portion. 66. The conduit of claim 56,
wherein said conduit is forned of a bi odegradabl e
material. 15 67 The conduit of claim56, wherein
i d ned of a non-.de ble materi al
72. 3t S oo D hiet 4 AHEPE Db Sa Fomsgepaied with fibrous
tissuB @iibisorand has a pore size of 200 mcrons to 10
nanoneters. 20 69. The conduit of claim56, wherein
sai d conduit has channel s therethrough, said channels
[ r
73. g\gt?]%rtrrgté‘rgtrﬂgguéd & ?ﬂ?ﬁgk% arr?(%ulntggg a%cdcxrgﬁ%ﬁ%rggf %CQ'IOI' Ig:]ells within a patient’s
interyemehralglisey a tube | ocated around a central portion of
sa 1. The conduit of claim 70, wherein
}%(%BEQP %C¥"§ﬁéd of a material chosen fromthe
g r anpdomir celdd idjecaib: i@tntke sttemgrteifral disc.
pol yt et raf | uor oet hyl ene, pol ypropyl ene, pol yet hyl ene,
pol yam de, polyester, polyurethane, silicon,
74. WRE WefiRAT kiebhehink 83, GitereiA @R @nof &sisfare ﬂ&hxﬁzgmcpne,
pol ycar bonat e and polyethylene gl ycol . 36 LLOYD
WSE 72. The conduit of claimb56, wherein at |east a
75. PR trbfenf k@afaalmﬁ Wtterdi® trfe%ﬁlsﬁcéﬂsgte ﬁbmgy&e t I ssue
i nhibitor. . Atreatment kit used to provid
|nnun0|solated retention of donor cells within a
[ b dUIt of.claim
76. B3 Sl 1T OELNER T8 bl B dohPEcdRIAk el Biap rom the
grougli tsﬁ‘.:orlgﬁis Tebnsittieg tof ehé rmmitaﬁyl pland, bhmtlmlalﬁus vddesral igland, adrenal
the don ell.s are. fro 75. The tre
medif, 00 o8, Sifbvishh rengelio istes  a1ank Bineal dtsiy adrenal cortex,
livert temalleortekbkidhby thal@atisypatatiiirdid pllargl, avary,rpwshate@in) plddénta, small

donor . cel I s have an orlgln chosen fromthe
intestine, skin cells, stem cells, gene therapy, tissue engineering and cell culture.

HD WISE

77. The treatment kit of claim 73, further comprising growth factor injectable into the

intervertebral disc.

78. The treatment kit of claim 73, wherein the donor cells are capable of creating a

therapeutic product.

79.  The treatment kit of claim 73, wherein the donor cells are capable of creating a product
chosen from the group of biosynthesized products consisting of adrenaline,
adrenocorticotropic hormone, aldosterone, androgens, angiotensinogen (angiotensin I and II),
antidiuretic hormone, atrial-natriuretic peptide, calcitonin, calciferol, cholecalciferol,
calcitriol, cholecystokinin, corticotropin-releasing hormone, cortisol, dehydroepiandrosterone,

dopamine, endorphin, enkephalin, ergocalciferol, erythropoietin, follicle stimulating hormone,
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15 group of origins consisting of the pituitary gl and,
hypot hal anus, adrenal gl and, adrenal nedulla, fat
cells, thyroid, parathyroid, pancreas, testes, ovar}#OYDVWSE

pi neal gl and, adrenal cortex, |Iliver, renal cortex,
ki dney, thal amus, parathyroid gland, ovary, corpus
| uteum placenta, small intestine, skin cells, stem

y-anmdedtwsyrage gestrih ehehy, glucappnegleagorneeidsngpradotraghreleasing hormone,
glture ? 7.7. . The trEatne t kit of §Ia$517ﬁ furthe

growts RSPty IegsIg&MATRANE, BYmam phortonis gonadatepphi, himan growth
hornhdHeSn¢lin, §udih-1ike SFowthFactdf) EeptinCRHSTRIPin, FhtbinPAinEhthiBne,

73, ‘wherein the donor cells are capabl e of creating a
melanegytgsEmHaing heaIene, metiqrgn, nrineralqcariceids: nedrepeptide Yai m

[

meur e et R o BSeif R ol B i,
pregpersdersy, pragesteione,i mglagtin @m-enlametmapcortm PYY-336, renin, secretin,

[ c r.on andr
somHERD SRS BA, TP B ERE oy P i ¥ horf R, R B
reledstigrimnmongtthyrakinaatiiddotisioring ﬁpphld thrrﬁa’lec SérOf(blni’h., and vasopressin.

calciferol, cholecalciferol, 30 calcitriol

chol ecyst oki nin, corticotropin-rel easing hornone,
cortisol, dehydroepi androsterone, dopam ne,

endor phi n, enkephalin, ergocalciferol, erythropoietin,
follicle stimulating hornone, 37 LLOYD W SE

y-am nobutyrate, gastrin, ghrelin, glucagon,

gl ucocorti coi ds, gonadotropi n-rel easi ng hor none,
growt h hor none-rel easi ng hornone, human chorionic
gonadot r ophi n, human growt h hornone, insulin,
insulin-like growth factor, leptin, |ipotropin,

| ut ei ni zi ng hornmone, nelanocyte-stinulating hornone,
nmel atoni n, m neral ocorticoids, neuropeptide Y, 5
neurotransmtter, noradrenaline, oestrogens, oxytocin,
par at hyroi d hornone, peptide, pregnenol one,

progest erone, prolactin, pro-opionelanocortin,

PYY- 336, renin, secretin, somatostatin, testosterone,
t hronbopoi etin, thyroid-stimulating hornone,

t hyrotropi n- rel easi ng hornone, thyroxine,
triiodothyronine, trophic hornone, serotonin, and
vasopressin. 10 38
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