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U- SHAPED DI SC SHUNT AND DELI VERY DEVI CE Jeffrey E

Yeung and Teresa T. Yeupg FIELD OF | NVENTI ON The di sc
wehwTos¢s7used to re-establish the exchange of PCT/US2007/003194

nutrients and waste between the avascul ar disc and

bodily circulation to alleviate back pain. This

invention relates to a Ushaped di sc shunt and delivery

device to preserve hydrostatic disc pressure, sinplify

delivery and increase perneability of nutrients into

t he avascul ar di sc. BAKKAREDNYOSHIACR pain is a

o 90% of adul 15 exfanPOVELTVERY HEVCE “Some time

during their lives. For frequency of physician visits,

back pain is sec onI to up respiratory
infections. Int “ESSP@gbﬁﬁﬁﬂé YRePSdy di sabl es
5.2 million people, and the econoni ¢ i npact has been
reported to be as hi h as 100 billion each year.
Though t he sources ofFIE HIRVENEIQNe varied, in
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a central role. Degeneratlon Isc Initiates
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t'I ssues e Inter I'SC sor
delsvrrpeed snorease peumedbilityef optrieats intn therwascatartdigooi nt s of
the vertebral bodies share approximately 16% The disc
consi sts of three distinct parts: the nucl eus
pul posus, the annul ar | WKGMIUND& cartil agi nous
g Iat The .,di.sc maint

ns .j.t
SRR BainiSF 35 TRt bR PRl o3 et Dnsppove of
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ma@édscasmmglrmmpe(o@m BAd fliel dodnamit fadt Bb tekh taioded to be as
eatlnaiﬁhe smellln%mgressure to provide tensile

90 parih ¥earo | Thoyeh the sourcss ef lqw, Backprin gee varigd, in most

caé’e%i\é nfGvakdraldise i%ﬂ&ﬂ%@ﬂ) Py BicBhkriabRe Iﬁégéh%hoh of the disc
crucial to supporting e annul ar | ayers f

initigies Rpiw; inQthes Mssues @w@étenb& grinal meciypics and mn@ducmg non-physiologic

strbiét grsyﬁ{)&&{; bLisdiesc i s avascular. Survival of the disc
depends on

The mtervertebral disc absorbs most of the compressive load of the spine, but the
facet joints of the vertebral bodies share approximately 16%. The disc consists of three
distinct parts: the nucleus pulposus, the annular layers and the cartilaginous endplates.
The disc maintains its structural properties largely throughrits ability to attract and retain
water. A normal disc contains 80% water in the nucleus pulposus. The nucleus pulposus
within a normal disc is rich in water absorbing sulfated glycosaminoglycans (chondroitin
and keratan sulfate), 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.

In adults, the intervertebral disc is avascular. Survival of the disc cells depends on

diffusion of nutrients from external blood vessels and capillaries through the cartilage of
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di ffusion of nutrients fromexternal blood vessels and
capillaries through the cartil age ofthe endpl ates.
wORid7ws9an of nutrients al so perneates from perPCphse@7/003194
bl ood vessel s adjacent to the outer annulus, but these
nutrients can only perneate up to 1 cminto the
annul ar layers of the disc. An adult disc can be as
large as 5 cmin dianeter; hence diffusion through the
crani al and caudal endplates is crucial for
therendplaed) i Diffifshn dfarkdidhtOhlsd PErndhedsSrSm [PetiPRGHELIBHE vessels

j nner annul ar | ayers of the disc. Calcium
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e I SIS S SRt i TR LSOl e 188 catified

endysigRss greatlp lintitedn 16 adﬂﬁioﬁ%d aRiderifgtte diffukhlof nbftients, calcified
ing on.or in very close proximty to

e e B oy s W 5 trsion

theCQuMG@Npdrfbf @R Sudlels iseéﬂreﬁélyslow V@eﬂma&d%mﬁé disB stanJady low
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restidtbRiEBLifE Bh ‘6§ M9 Q:ldé@ gp&lhﬁt b %&héﬁﬁltaﬂn%hg L dpfatkhe
cal ci fi ed endpl at es: resu e suffate

Fughermngarasyagn y@mn@@mmre aermenaiew taclesged inawilnignsity or

coﬁé&‘?@ﬂtm‘ﬂ%t%r g£apient and swelling pressure within the
nucl eus pul posus During normal daily conpressive

| Begisuprghoef sulfatesiptathe nubleus palposits for bssymtbesizing isulfithd
glﬂgga{lﬁﬂgél?%rﬁ(%? Efsso 9@%‘1&8 ?ngeeéal%l 1e% ﬁngﬂaﬁgi %5%%%?%13 tlaeosulfated

even e Ci rCU ence
glylcemmhglybmed)ﬂcaatrhldlglmgpased; ‘lmﬂ(hg tddower watel tontbfeind swelling

janar while t ter annul u )
prég (E)l%tg in ueg[ﬁ'{e 'ﬁ%u"l%‘g% SO dU TR TR ‘FH’Z daﬂil SARESHYA i@pmg on the
spinhahaneticed preayuze svithiththeinekns sbrpe&mnmhgg- dffibhRforces

evedn% %fgng%e chu?nngrence %% Hl% 1grr1eer a?lln u% %«g keep t1i1e ?amellae bulging

outward. As aresult, the inner lamellae sag inward while the outer annulus continues to
bulge outward, causing delamination of the annular layers.

The shear stresses causing annular delamination and bulging are highest at the
posteriolateral portions adjacent to the neuroforamen. The nerve is confined within the
neuroforamen between the disc and the facet joint. Hence, the nerve at i:he neuroforamen

is vulnerable to impingement by the bulging disc or bone spurs.
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posterol ateral portions adjacent to the neuroforanen.

The nerve is confined wthin the neuroforanen between
woOher7dssa7and the facet joint. Hence, the nervecawskine003194

neur of oranen i s vul nerabl e to inpingenent by the

bul gi ng di sc or bone spurs.Wen oxygen concentration

in the disc falls below 0.25 kPa (1.9 mmHg),

production of lactic acid dramatically increases with

i ncreasing distance fromthe endplate. The pH within

t Whed ioxggératdrcentsatioacinithe dist thllxbukam OIS kY11 @&hf—‘ﬁ%? $roduction
fgaﬁﬁt c.qacid diffuses throgh mcro-tears of th
© tiPEd dremptcallagerensss Mithingrersing disiancg fm#&r?"éplate The pH
withimgHetdist faitk ab i @GR, coﬁla&ﬁfaubﬁ lifkrestas/ Eﬁct&%cY&d{fRﬁEs {hrough
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fa&yjﬂ?ﬁtoﬁﬂﬁdr%egéeﬁ%t \@ﬁldﬁeb %Huf:dé& i iﬁfnl%aﬁlgﬁfn Mat%{}%ell with high

nmean H of nornmal discs. Acl concen tiron1s
lachtﬁ%?é’em agdewi iiL.s The msam pPHoofgiy smptombtindisoy wad signi§icantly lower

thanthé W{ah PEPL# &)rﬂﬁtﬁ& e A@ig Q'G'ngen(éx%g é ieth?ge tgx{xﬁs hléfl%l‘ i
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sympipanatic|disosdhan porewpdises. i Inssysyptpmetiadiscs with ¥ 6.66) the acid

o Urr oun ed ense fibrous
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Syﬁﬁhwnmicdiimnwm rauts wmelﬁotxhd o bdﬂﬁﬁﬁ)tﬂﬂdﬁ@ By desseMbrbud®fars and
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adhddfork ANy 1 BECS G Yne gl PRl Sichln dhese discs
wapét)hinmahe)plasaialekreagn03| s. This type of pain |s

Back

ner al n-speci fic pain".
P?{°§H‘&avt§ 83?/5 8£P%f t{I &%Smlﬁ%wéanw bmséeweprgcnse
paﬁbﬁtat(ﬁiﬁncﬁb&ha@ﬁésﬁ@t Thib @yﬁé&fﬂfﬁxd @@enex%ll? Ri1RSFED hh@&' ‘§8ﬁ‘|spec1ﬁc
ect.i on,. di scography, and conpression of

e in
paiis BAFk BiiniaH sPilieh saR D oGBS Dy ineu s 12 Kdo nohalfect the

1 BotOsudhhS iMPAiSIRE Sd1fr |
e rit atlll on. secr éfdgdgdf rdg ?ﬁlj{é éﬂé&l’ |d§sg Sgﬁfﬁg catt?]}djocI n ﬂﬁ;rﬁ%sgw%h&q}le
pogierier lengitydinal figamentsp dt is &@S-’?Ibleéhﬁtdonwmféhmmn-ﬂgecafmam is
caused'BY @z?c?ﬂc%&c?ﬁ‘ﬂtaﬂhﬁ Qe ?row{hetcngcl ' l'hféchgxt: | Q tRed disc can flush out

produce non-specific pain. Current i N erve

thed?ﬁé’r acihglagpuvesing@my comprésaion cah elqordmmcm the luﬁtatlng aad to
prdddéd | h dcikic {gé)ipt ex?rrgrlitsf? gg Qr%egrfegg X% gﬁxre]:t ghrzrl%t s%%l:tomy S halt the

each ucose ecul e Uces
prqdpptmmgﬂhantegcldmp t hr ough gl ycol ysis, citric acid

EIIX 3*}?% c e%cglo %%%ln gx(eg%zévgor ¢ (,f: ea?lb glu&PfeVrilaﬂ%cl?le produces 36

adepiosiny nm;llfesphateé AT thaiugh g@tcalyrslsn gitii¢ adi@ @Ytly @ad tlectron transport
cha'ﬂF' ngl‘ggg %% -eﬁer?,}g @gtlntplogrpds éssentlal ?E c?nbv%é gi@s%thgsxs Qf the water-
retammg proteoglycans. Under anaerobic conditions, the metabolism of each glucose

molecule produces only 2 ATP and two lactic acids. Hence, production of high-energy
compound ATP is low under anaerobic conditions within the disc.

The nucleus pulposus is thought to function as “the air in a tire” to pressurize the disc.
To support the load, the pressure effectively distributes the forces evenly along the
circumference of the inner annulus and keeps the lamellae bulging outward. The process

of disc degeneration begins with calcification of the endplates, which hinders diffusion of
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nol ecul e produces only 2 ATP and two | actic acids.
Hence, production of high-energy conpound ATP is | ow
wandgrosgaaer obi ¢ conditions within the disc. TReT/US2007/003194
nucl eus pul posus is thought to function as "the air in
atire" to pressurize the disc. To support the | oad,
the pressure effectively distributes the forces evenly
al ong the circunference of the inner annulus and keeps
the | anel | ae bul gi ng outward. The process of disc
sulfierg ané vaygemintethie iaclous pulpadusi TACatdsam, bdéd®n of the water
h1nd rs diffusjo ofs Ifate and
st e Eieg YO SHOtTOE DGt R SCAmAY radycsdyand the water content
WJMIDﬂW)iUCMS dtcreAs s WA innabaRURIrNEm sl ef lfggﬁijto sag uéwztlrﬁ and the

0S Iﬁcans i,s significantly reduce an
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on col lagen fibers within thé annu
Pttt hasredtesa dingnesedas isving spinal segraentahiostebility. sThe pain may

oriate fribflstlesd £nd @ﬁl@é%’ 1884 64 ﬁl@i%ﬁéac{ﬁﬂ)sf add%/il' %ﬂﬂ%um?mg Yigaments.
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In additiemtpd] within thisidisctbecomke aq;danrwmyh@amagrcrtat prdduction of lactic

acial WhRH i gﬂggkﬁagga§q%nkg%%d%%%}?sogacet joints and/or

surroun pH within the disc
bBeomethod sif ¢éndplateqmancheing fardrabiing puteidniztian tief vdribial ®ody to

h irritates adjacent ' S, . T
e MDA B85 A0 BT 5T RO UL PENE s
by fr ﬁnmugmld\fﬁr Yetg’fgaﬂileb @ﬂ)Fe})ﬁJabe gE,}”iHlant\Qitl% s Figg%}lg%% i )cation
escribed | US2002/ 04301 (WO 2
6°%§§§6é fc‘\?g 3‘5 TRSEN g filed on February 13, 2002
VHumtd 5 dnauits forralesapRibitgihic QRchip2 %%@ﬁﬁxefnté AR Wikte between
hunt s or .condujts

b
thel deBGRANYS T AR PRAIBLAENIAGE iodessaibes inbETARZIRIA368 (WO

20091 OBEIR) hA® USRAples#ddsvie/shosa ' '
is descglbed in PCT/U82064/146q§pl 3%?? %2 fg%%%g lgﬂ%

apnkgaggqu filedondvay 702¢d) @S ®rayysignal mtmg amhj:ation ¥81636644, filed on

bbb ot St ¥ LB 08

configyratinns 3ad deliyerg devisahg al so descri bed several disc
Sﬁi‘é&t 145 li.g-hll_%&g%{ &H&fl{)% 8&'31 lia quac%l ?]s1bq£ -\éiy Sial g%? néedle from

D scs L4 are s
outisida ¢e delsvesithe ogndmmatoghe dizecflcavdven Iﬁn@ugb |tld£pddbcle of the vertebral

V t he, dj
ol iy SR B oles (5 BB Pt Hosroozer,
ﬁledmwbme 28c20Q5 by bivamd, ¢an ROTUISHGO6EIPhe4Aldi A endplate to deliver
the?sgv%y &r c%f‘i&un)c for exchanging nutrients and lactate between the avascular disc and

bodily circulation.

Chemical or physical modification of the disc shunt was proposed in
PCT/US2006/44795, filed on November 17, 2006 by James E. Kemler and Jeffrey E.
Yeung for enhancing, selecting or délaying molecular transport into and out of the
avascular disc.

By re-supplying the disc cells with nutrients and oxygen through disc shunt or

conduit, biosynthesis of sulfated glycosaminoglycans may increase to retain additional
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filed on June 22, 2005 by J . Yeung, can puncture

through the calcified endplate to deliver the shunt or
woaonge4f or exchangi ng nutrients and | actate Perwsem7/003194

the avascul ar disc and bodily circul ation. Chem cal or

physi cal nodification of the disc shunt was proposed

i n PCT/US2006/ 44795, filed on Novenber 17, 2006 by

James E. Keml er and Jeffrey E. Yeung for enhancing,

sel ecting or del aying nol ecular transport into and out

wandr dnh&uﬁ‘dﬁn%ﬂinﬁéssﬁtesl@adlﬁg [-EnSéJ REAMEMA! inBRbTItS Gnd BkdeSsive
hr ugh di s¢ shunt or

toxder oetiF 5Es P Rualaizeq ta gl i Bock R AHAHBiRyessage of

ad OB nAINHy8 S q)rbawﬂ%wfuh&mad &Qﬁh%&&’fe t8Mnihist 8kilic irritation
npressive | oad |23? Hence, segnental instability an

aﬂé JncEease peodugtan ff fiEvieg ql@ﬁyml@srap@ the WRter-retdining
prétbb@yéake back pain. Wth the presence of additional
oxygen, production of lactic acid may decrease to

m ninize acidic irrSYMMAORY0H INVENEKSNpr oduct i on of
o5 SAS PYL DobBT MRS ttertoq faRFnAR ik OER RUGHIE Yt the other
endJissdrapestiowsidathd meeidles eAs the nieedlo puhetufesmzum adisq theeutkide strand
e _need
of I8 Suint 43035288 pEde b USRS Hpl Bt Bireli nRdEnE it e annulus
throfight hefelsyfﬂma‘ll pectugeé baled Meiighectikoviohdrawdl thefrictioh between the
ool 8585 LGRS S BRHAE A i s
shdlef owitthe hmh}ﬁij_ ofha neddle mlﬂé‘plﬁbeﬂfét[ﬂ-aﬁﬁ)teﬁrbﬁuhmgﬁxﬂﬁ?é Hﬁg Since the
S e, i nsi de stran
U- B st g SRR Tesm B b it i Sl ambissdays oy e arossur is
prédeﬁzbd[@ﬁﬂmshwﬂhumeﬁmlg}, the disc. Since the U shaped
agﬂ%‘ﬁ‘ 6 g?({)g%/l&i)ress fitted into the elastic
g5t %5?9 Fan bs linkedite thesowsids strardito ingrense (1) &iction for
shif? 'él@f) ?m@hts €2) peQLiCLaphkit aRg QB)S&%f iAfert %n? W {gegextcﬂange to

the outside strand to i ncrease friction tor
reg;ggﬂagy% spterventebrgl dise.- Additivap nu@rq@pt§ Frowth factofr and cells

cafitsb b 'iﬁcoﬁ‘éﬂat}@ﬁ%ﬁt% tREENANRM& Elﬁm‘iﬁ&ee?(gééﬁ %@?eég{leranon and

interverte disc. Additives
allepigggback painor and cells can al so be incorporated into

the U shaped shunts tl&f@%&%qtb%ﬁegeneratl on and

al | evi at e back pain.
100  Intervertebral disc

101  Needle

103  Trocar

105  Endplate

108  Calcified layer or blockade

114  Annular delamination

126  U-shaped disc shunt or conduit
128  Nucleus pulposus

129  Facet joint

150 Drill

159  Vertebral body



10

15

20

25

30

REFERENCE NUMBER 100 Intervertebral disc 101 Needl e
103 Trocar 105 Endplate 108 Calcified | ayer or
wohowagha7114 Annul ar del am nation 126 U shape®Cdiuse007/003194
shunt or conduit 128 Nucl eus pul posus 129 Facet joint
150 Drill 159 Vertebral body230 Sl eeve needl e 269
Lunmen of needle 278 Pedicle 279 Drill stop or step 360
Stem 362 I ndentation of the stem 363 Bevel of the stem
64 Body .of .the stem 366 Edge of the stem 367
23 estﬁ??%/’i“&ﬁdl&evi ce 368 Sharp inner wall of needl e 369
260amagenditstne@fleof the shunt 370 Dull, round or bl unt
inner wall of the needle 371 Slit of the needle 372
278 otfedidlon or anchor of U- shaped shunt 373 Link or

2781t t a5 toplUiRlep
360 Stem

362  Indentation of the stem

363 Bevel of the stem

364 Body of the stem

366 Edge of the stem

367 Restriction device

368  Sharp inner wall of needle

369 Damage portion of the shunt

370  Dull, round or blunt inner wall of the needle
371  Slit of the needle

. 372 Protrusion or anchor of U-shaped shunt

373  Link or attached shunt
403  Prong
DESCRIPTION OF THE DRAWINGS

Figure 1 shows a portion of disc shunt 126 extending from the lumen 269 and draping
over the outside wall of a needle 101.

Figure 2 depicts needle 101 puncturing to press-fit the shunt 126 into annular layers
of the intervertebral disc 100 to preserve hydrostatic disc pressure.

Figure 3 shows withdrawal of the needle 101 to deploy the shunt 126 within and
extending from the disc 100.

Figure 4 depicts a longitudinal view of the shunt 126 with a damaged portion 369 cut
by the sharp inner wall 368 of the needle 101 during disc 100 puncturing.

Figure 5 shows a rounded or blunt inner wall 370 at the lumen 269 opening to prevent
shearing or damaging the shunt 126 during disc 100 puncturing.

Figure 6 shows a slit 371 opened from the lumen 269, forming a step or indentation to

shield the shunt 126 from shearing during disc 100 puncturing.
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403 Prong DESCRI PTI ON OF THE DRAW NGS Figure 1 shows a

portion of disc shunt 126 extending fromthe [ unmen 269
wanaw7dsggarng over the outside wall of a needl ePCDAS2007/003194

Figure 2 depicts needle 101 puncturing to press-fit

the shunt 126 into annular |ayers of the

intervertebral disc 100 to preserve hydrostatic disc

pressure Figure 3 shows withdrawal of the needl e 101

h 126 d_exte f
PighR s o 8 Rl Recio oehe diq g a3k A e G bl Retheneede
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damagi ng .t he shunt urrng di sc 100 puncturing
Shwrtgl&rﬁéoe Q%E&%maa@ 48@183#&!% bhdeploymenttdvsing withdragd of the

neblE Aoy a step or indentation to shield the shunt 126
from shearing during disc 100 puncturing. Figure 7
shighes 2 skowsa neasde ilghmﬁl a tnienghilarcrobasectidi® 6The nesdie101 is

sh%ggn%-lége egﬁgtg%ngeﬁgl&t@%&mpgﬁpl oynment of disc shunt

STprimary ction between the
abiguieut0 shreovs zhercsesercnom oﬁfhectnsmglﬂdumdedle@ 1auidsdisteshibhe126

n ancho a
T LR ——
ﬁlct@ordm&twbenﬁtershnntamisaﬁlmeeﬂlesﬂount 126 gepLoynent durr ng

of 101 shows a need
5O ot g bplE iy duF pueaded ahibaf o semmigindite Uoaorfien of disc
shmhaapemﬂideihe\tﬁbdlegono one side of the triangle.

ion of the triangul ar

B Ao s teolinat e SeoUR R GTNgt F#6m0d ek P73 to

inc2dde tradlspbTOHN MPrioMS intd theLivagul S dikdgnd ficH0H |e§se§\9f\l for shunt
mnimze friction between the shunt 126 and need

deglgymept. qure 11 shows a |ink shunt 373 thr eaded t hr ough
TSRS GO e 101 400, e USR5, g e
ﬁtﬁlrw&r%thf@nnul@h inverstogreseie liydkostatirpregug: oftthe disc 100.

Figure 14 depicts spreading or kinking of the link shunt 373 to add friction between
the link shunt 373 and anmilus during withdrawal of the needle 101.

Figure 15 shows deployment of the shunt 126 and link shunt 373 by withdrawing the
needle 101 to re-establish the exchange of nutrients and waste between the avascular disc
100 and bodily circulation.

Figure 16 shows a guided trocar 103 puncturing through soft tissue into the pedicle
278.

Figure 17 shows a sleeve needle 230 inserted over the trocar 103 into the pedicle 278.

Figure 18 shows replacement of the trocar 103 with a drill 150 in the sleeve needle
230, drilling through the calcified endplate 105 into the degenerated disc 100.

Figure 19 shows advancement of the sleeve needle 230 sliding over the drill bit 150
into the drilled hole of the calcified endplate 105.
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I ncrease transport of nutrients into the avascul ar

disc and friction essential for shunt depl oynent.
woizgurrogos3 shows the needl e 101, shunt 126 andpCTmis2007/003194

shunt 373 puncturing and pressfitting into the annul ar

| ayers to preserve hydrostatic pressure of the disc

100. Figure 14 depicts spreadi ng or kinking of the

link shunt 373 to add friction between the |ink shunt

/3 an nnul dur i i | of the. le 101.
it 20 s60uR it F e Atb & Feevre s Tt s efyé reedie 230
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FRaUTe 2 Shewss SORIEG 105 RHNGRro BEPuEdnD e § Mt TRy pcedle 101

to pre@Uti@nd AnRlCWRines 16, 898 irdth A5Adisd g0 punct uring through
soft tissue into the pedicle 278. Fi gure 17 shows a .
Figue 82sbews withdowal of theedeyparcedln @30 to alpw tigsnq gangact with the

. [ . LOUr.e . .1 ment of the
lml{e?%g%?(g f géejvfg't %r gﬁ éc}?#‘l %Sl ’%8 %?ﬁxﬁ%fogﬂgegl\?’e needl e 230,
Figure 2B ghows deplnymiant ofithe linkedishuntipl 26 873 b3 withdsawing the needle

e

estdbiish nttriently and| weakthretahaonge.t he cal ci fi ed endpl ate

5. Fi..gure 20 shows wi t hdr,awal of . drj |
Fgise o S B ANGSE HP RN SlmifelAiffla dropefig o puncture and
deplsy tHedithkbd kburnf 12683 78adoahédting the dydsabler di36 106agd the & rikbral
<§g§%€ endpl ate 105 puncture through the sl eeve needl e
bo y a needle 101 to press-fit the Iinked shunts
¥Bure 363hbWt @ WRBapbdShudiO26 dﬁlp?bllftéﬂ Betwabo prongs YDB emtsalded from
of the sleeve needle 230 to allow tissue contact with
a stepe349. nked shunts 126, 373 for friction assisted shunt
48Rk YWEERbws Eham&mé%ﬁmwedﬁmﬂqm%%qﬁe Uhéhabed MRght 126,
shunts 126, 373 by wi t hdraw n% the_needle 101 to .
proagnAdE end stemaifds &n muncring andgeliyering the shytd?6dptogt disc 100.
%g%eé%t $B6R . B YplRBuhC1IEaGI AR by s ¥60 pERtSridgshd

e exchangle.cmlil %ure 24 shows an anterior approach
ediil

withdiamgng thei g pwa ip Figusel dpewhide olding the stem360 stationary.
| { i { [
gfﬁg\érgﬁsa%ﬂg 's'al] Kﬁ%%’%g}r{l)gl St%hzja% Ghe diddl g:?ﬁg%g% 's{%%mg .ﬁmto support the U-

I'sc e vertebr
portion of the shunt 126.

Figure 29 shows a U-shaped shunt 126 supported by the flexible stem 360 within the
lumen 269 of an elastically curved needle 101 puncturing through the calcified endplate
105.

Figure 30 shows a cross section of two U-shaped shunts 126 supported by a square-
like stem 360 within the lumen 269 of a needle 101.

Figure 31 shows a restriction device 367 holding the two U-shaped shunts together
within a needle 101.

DETAILED DESCRIPTION OF THE EMBODIMENTS

Disc shunt 126 is a flexible and semi-permeable conduit transporting nutrients, waste

and oxygen between bodily circulation and the avascular disc 100. The disc shunt 126 is

bent into a U- or V- configuration. The lengths of the bent portions do not have to be
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Fi gure 25 shows a U shaped shunt 126 supported between

prongs 403 extended froma stem 360. Figure 26 shows
woOher7iogsoan 269 of a needl e 101 housi ng the U shapas2007/003194

shunt 126, prongs 403 and stem 360, for puncturing and

delivering the shunt 126 into a disc 100. Figure 27

shows a U shaped shunt 126 delivered by disc 100

puncturing and withdrawi ng the needle 101 shown in

Fi e 2§, i hol di.n .stem 360 stationafy. )
eapg 18 &8 il LosBed il 106 innagisdinia e it 299 efthin needie
100 fwhileahs behay 360 of he LBRPeH shing 14895 Hiped Qhed M8 ottt wall of the

ure 29 shows a U shaped shunt 126 supported by

126. Fi
th‘f‘l‘l‘geqlf*égib‘}seg W 6ilt hin the | umen 269 of an

eSingé UiFflsioh SitHutRshtd 64b Ay HedetPiE Qé% h Reh S H4IRntifAflayers, the
cal cified en€£zl ate 105. Figure 30 shows a cross

U-shaped discshupt,l260s dpliyssed deeminte theenoulpp by petctysing the disc 100
wittehesdik 08! &'Qhﬁ@g it el 21 DG théd H&gn@ 61 Bg%%uxﬁg ?xgl) She disc 100,
101 ol ding

. Figure 31 shows a Testriction device
the eusidostrandsefthbe W-shaped shursd@6 hepullid Hragged aed dplelyl pressed
= NTS Di hunt 126
sl dhy bt s bels fl oLt RIr O il 71 B g
puncture lerie. sPuniag needla A0 b withelravizd the eontaocidiriction betwdea tthomnulus

h I ' 100. [ shunt 126 is b
anf e SSAPYERH b - Rppd st 126 Rk sk gontors s shinb R
allpwirg tha snsitte sieindha wlidd cuthhe unidn 2696f thede@fie 1OE as shown in
P 85 B S5 el e s
126 huwvtll iefled withinoghe d1aebe bnid18r 1834rS k6! Bresarive 11 nydisthiid pressure of
edI@q}lOl, as shown in Figure 1. Since diffusion of

n
then‘?e}F‘f ts can only penetrate up to 1 cminto the
am?y}eaj sHGWEEHhSs thi R RESht 186 M tploybdGuitifin the disc 100 with
e

i vered deep into the annulus by puncturing the ] )
therproxigal iendsaf teshnat 126 extendingrupide therdisn1@0, 2n corgactivaith bodily
cir AR A7 R EShddo (oGS Bt koAt Brveen the
avapgular digh (L0 apd bodibylcingdatingt isrtrestablishied to K Biecrsasedsiosymthesis of

N A T —
coppression, (2) decrease sbatnwethetfiieet jointsland pain from segmental instability,
(3) lower production of the irritating lactic acid by converting anaerobic to aerobic
metabolism, (4) increase production of ATP through the aerobic metabolism pathway to
energize disc 100 regeneration, and (5) expel lactic acid through the shunt 126 to
minimize irritation. In essence, the U-shaped disc shunt 126 is deployed to halt disc 100
degeneration and alleviate back pain. '

One leg, portion or end of the U-shaped shunt 126 occupies the lumen 269 inside the
needle 101 while the other leg, portion or end hangs outside the needle 101. The inside
portion of the shunt 126 is free to exit the lumen 269 of the needle 101. The wall of the
needle 101 at the distal end provides support to the U-loop of the shunt 126 for disc 100
puncturing. In addition to providing friction for shunt 126 deployment, the outside

portion of the shunt 126 is pressed or squeezed beside or along the needle 101 wall as it



10

15

20

25

30

and the outside strand of the U shaped shunt 126 hol ds

or anchors the shunt 126, allow ng the inside strand
woaowlosgba7out the | unen 269 of the needl e 101, pas/UShmma03194

in Figure 3. Since one strand is press-fitted within a

smal I puncture, the U shaped shunt 126 is wel| seal ed

within the elastic annular |ayers to preserve the

hydrostatic pressure of the disc 100. Figure 3 shows

h the | of. t shunt, 1 S | oyed within
entetngiabBliy, BRRe eps, D RRY Thurt ps et Hhrntigh 2 gy sman
needlt pnokitng: lanlé. s Adier hbmiltld'lﬂsrwﬁﬁ&,av\iaﬂ, tﬁ@BFaat}id anulldt 1@ bal around

ci,rcul atign. As su t he exchange ,of nutrients, .
thedeployed.and Hratsritfed gt 24 vt Yoo e deastaic nipssurerdshe disc
10end bodily circulation is re-established to (1)

synthesis of the water-retaining sulfated

i ncrease i . ul f
gf!c}%%}_?ai_’r#ﬁ cHE 8T fre ngedletiduspally perdaian psharprknife-like edge 368
forpksHt 1] the Hehed ivdll SIARB bEvIPimen 2699666 ﬁiggégﬁ.?gryhen the disc

the facet joints and pain fromsegnental Ins
109 33 pynsiiwed guring implentagipn of thej pregst fiting §J-skapeid shati kR 6bthe knife-

1ik€ SBYEEL thB %@dilcg&scin%a}\#)g ?r%iragsugﬁt %égg F%eb‘i(Jég’OP of the shunt

i ncrease production 0
126 ThD damagedoparting P69 of dresshgiy R &dfsms 10@11fibgener shiedding debris,
' Ld ot h the.shunt 126 to. . .,
RSl SERRbAARLLE o0 GIRUA 08 B ARE Bin v
studingnshearigg was de pérdgusdhstonigl U-stiapal dotsddgenearcati@sd at the U-

i at a ain, One le rfion.pr end o
todbfduthg RIS R AR iR ity Asehendichs, B gt Phibe shunt 126
rerhéieedwittiirethe Odmed 262 of the withiwh @gedlp 9011 Witlo6nl9Hhe strand of the
e needl e 101.. The i.nside portjon o

ngs i de t . ) ! f .
U, SRESH {28 158 nb RSieRE Brest ks infontheitinberishun ot oMl so it
decressdti éts bBility T preseive thf hidrestarastessulOdf ale dide109. st al
d provi des support to the U-loop of the shunt 126
Flguth S 3BopGR FABedPT biynt Rerauel 704t the beveled Mimen 269 of a
neddlé ¢01.0Thé EsundlBY BF bilBindePhal 890 an b %r%d%;fgzga@?ﬁﬂag%‘ prevent

of the shunt 126 is pressed or squeezed besi o
dagpgg o the shynt d@p slutipg pressfit slisci 108 Muaekiting cassshownug Figure 5. Tt is

155'938tble th Pad) DNaP i JE F S
D P ool & ey i Lol LM 3 s o
miggniEeidarmage by the sbamsinner walhdéof thayeedle 04 Imrdditidn,ttheU-loop

. - fn . ; h .
e VAR A U i ol P
e%gllf@ﬁ sheavsrredlit 331 vpenedsinta thy hooen 269 plagingtthe i-loop of the shunt

A 5003 O M g1 8 e

the sharp tip and the U-loop facilitates disc 100 puncture by setting up sequential press-fit

positions to gradually enlarge the puncture site. The needle 101 tip spearheads the entry
followed by the U-loop into the annular layers of the intervertebral disc 100. In addition,
gradual enlargement of the puncture site may minimize shearing or damage to the U-
shaped shunt 126 during disc 100 puncture. Entrenching or shielding the U-loop in the
slit 371 may further protect the shunt 126 from shearing during press-fit entry into the
disc 100. In addition, the sharp knife-like edge 368 formed by inner wall of the indented
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100 is punctured during inplantation of the

press-fitting U shaped shunt 126, the knifelike edge
wohod7ved4nner wal | 368 inevitably shears and dagugss007/003194

the U-l oop of the shunt 126. The danmaged portion 369

of the shunt 126 forns snmall fibers or shedding

debris, which causes significant tissue reaction to

the otherwise inert material. During in-vitro studies,

BB Bl TR 305 SRS e

dapage tolthie1g-shdedahusside,, the-inside porti on of t he

126 r ed within the [umen 269 of
o Perlavicht HEGRIE Siaptd Stz gHabre thedrigtion bemeenhe annulus
anﬁ El@é Sisidk pbAfonéFihe Shur@ 196" F@'u?é? shbwi b Bbsk @&&wtnhﬁ' the inside and
ervertebral disclOO so it decreased its ability to

OUEﬁl rfjgng aleths shimg d2girelatiye ttgneedle 10he The Sactiguchetween the
anfihlgy bfd PheShit¥ife Portiod ALk qunpii’(fléaﬂ HEI%ESé’\Qan %Z% A attachmg

t he bevel ed | unen 269 of a need . The~roun
angngher QripRaredipiotrusiog 373 enhe pgirsndsdmbtyornaﬁtﬂm ishymg lt26 as shown in

Fi@] g\ée ﬂfhectggagﬁf plto(?nfsi'bﬁ lflﬂhctég'g o ldrﬂg ?Bsﬁr?ga%x{té/ B35 ‘preventing

puncturing, as s
ShW§§6mL@Q®ﬁWdthesb%100 coat or fortlfy the Ul oop of

t M £8 t.he, shar
gl alpety phepkdSnla B ASeHRRR it teR
outgideqpyptiompof the shaukel 24 drid qutsie vall f dof nevdleet01al Figore 9 shows a
d dur4d n res nctu . SFlLqur.e .6
nef8 101 AP friafnaf Ehofh S6kRinn., TR oA T3y RS sigraansd to
betklltowprddne veetes lof tic &i&ﬁglbu'l‘héleﬁtsﬂ%ﬁaﬁd @ﬁluténﬁpé BIaun 126 is
The ad |t|onal se t1on

.a“%‘éﬁo%og&h t{f%‘é“ 'ﬁSng‘f phihis verier ot the igpewiac ?q ?a%‘é's Higuge 10 shows

a ctOd spukisit off the lyangaldr inegdle 106 QAd ey Uashapddeshemt 146 extending from
%@SItIOStO gr.adual | enlargﬁthe uncture site. The
th neZ 6P enddriping oxerHag fea SRELEX 1T BB e CaRjact Rerface and

frittidrOBRwedt thelsBen B U ndeaotloq . qfhetxﬁ-gdlb R0 Wi ?r{ 3 E&Un@lor non-

di sc 100. In addition, gradual enlargenment o

rouisherps section gamalyo he hbricateddnside aushowside fordeeeass fribtéon between
thelseBREFD 1S Vhe ;l?lﬁlt(i'iklfalgfagﬂﬁé‘tm%%uﬂym &ﬁ) ypent déu?fg withdrawal

Entrenchi ng or shielding t oop In
of Hmnereeh WM, Ipaddision, theeussidaportion of thershuhtet6 cay hhmateg with

sg&;%s si/ 1{12%5%6 rrega&sﬁgiggg fag ]tglogxsé ?%ﬁgr?éhvc\)éiﬁfg pfch%eedle 101

‘Nﬂhdﬁéwﬂedlunen 269 of t he needl e 101 can al so be

PR SlouBE gl 312 olrbddet eoRf 0F BhaciB 16 Bt e portion

of tied+shaphdi shent 136. t Tiee émnluham dstetﬂwhepedt dhanammhrtﬂsluaﬂamunt 373
mc‘f&%e? H’l {(jle(éﬁoﬁéw t?‘ ?Tpé Teﬁél'lpaglgg gﬁ gltltl‘l]érzlts and l"SI{C ezwggr?t C a

Cross S ec
degenerative disc 100 and bodily circulation, (2) seal and preserve hydrostatic disc 100

pressure, and/or (3) anchor within the disc 100 for deployment during needle 101
withdrawal. Figure 12 shows a cross section of the needle 101, shunt 126 and link shunt
373. The linked shunt 373 can differ from the U-shaped shunt 126 by having different
(1) material, (2) pore size, (3) coating, (4) additives, (5) configuration, (6) diameter, (7)
length, (8) shape, (9) texture, and/or (10) degradation profile.
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outsi de portions of the shunt 126 relative to the

needl e 101. The friction between the annulus and the
woutwiode4porti on of the shunt 126 can i ncreasePCT/US2007/003194

significantly by attaching an anchor or tapered

protrusion 372 on the outside portion of the shunt

126, as shown in Figure 8. The tapered protrusion 372

functions as a barb, allowi ng entry but preventing

shunt 6, pul |. out .fr the disc 100. Depl gynent of

+ Rise 15308 tneiseate BT el Ferines e i 2eimod ik g7 to press-
fit hedoshe anddlgr Jayiérs atlé ppetive iy dedstdidreRRurd of4R6 da8d00. The link
houé%;sde | . of tl[;e needl e 101, Figure 9 shows a N
S SCanttagh ppyvhere F‘%ﬁ‘é&“%?“"éﬁdw@%b?ﬁ the shurgd 26. To position
thé sdqaeatidl PressFadhRachihbnt Sf HBIREAGSE: 373 &%M@' %éf Qk{@fslg gggﬁxd or

vertex of the triangle. The outside stran | e
away fram 1beUrleop of uph toreashdise 19 puectureg dnefidition $o aiding shunt

126 ehRYynitint (tBE1hE SR B73 prdRE a%dgtpc;]na} géaggg %g;%agcit? ﬁwﬁn he

cross “section of the triangular nee
anpplyp i pEpseive ydmostitie presaeriernf the mepairéedisa®@0 269 and

d P t o i t it act
SUTPARE U8 kLl R byt Fh a5 R S PR R on o e
dispOl00 driringmeedled 0104ithuirbwalaas ureh or Figore BUrSintla0ffovement and

: ' n.al.so be. | ubricat ' i de, and side to
i 120 aBB, B 1R ik Mo 313 LAanSa By 167 s Sanii, e
insidSpénvionfofichd shuat 16 sides ahd 2Rifs ffeml thy hehén 269 bfghe withdrawn

h ayal of th eed] e 101. In dition, the outside
“e%@‘? {iﬁ%nx%ﬂ%‘ﬂ%keﬁﬁﬁ? %i{%i %ﬁ‘ﬂtsﬁ'lé%s B3 Shovrthingiiuss; e to re-
estabilish the@xelgmat of huttientssdnd Wi shdba e tHeQivastiuts Q0100 and

ancharin ri,or to needle 101 withdrawal. Figure 11
SUITAY n%cﬂgﬁﬁ“%%unt 373 threaded through or attached to
thigupt S Rvirbé4208f glifldd b4 8 issue i

,poErgi nation of U shape%l‘I shul#{ ) 1%%%\%%%%&%{% nsigﬂgl%gue into the

Pe‘?‘ﬁ 5 cthe fgacar 103 can bepoated pithiradiepaaueneehogenic or MRI visible

colltitig doeiabist g\n&ary&%a_eaﬁmg %;aag@gl %g@g@gpgé%gcgg%ie%se #0%1e 230

. and bodily circul ation,
insgrted guerthp srogas O3 dding intsthepedish2 . TI®) sleevehneedle 230 can also

hhtdl R ' - d ' eedl e. 101
ettt D006 KRR o Mol g
enhanegmenti 01, shunt 126 and |ink shunt 373. The |inked

if. f . d . 126.b
R SRR M S B i RE R 1 gn
repdacediwigh a @4t tadtha, idvilling thbjughahd Vertsbadlitady 168)and calcified

' r 7) |.ength 8) Sh . texture, and/or
e“f‘*fﬁ‘? iﬁ'?g?%é‘é’ﬁ“dﬁ e 8 @edﬁﬁﬁﬁli ggi FIORMAINE RSt RRIFHQP 279 to
prel@it eekssrnay drilling fkroah bothlezdpRred 1050f tEhdRE 186 3 The drill bit 150
carPAI53 %fc IcEm’ted with radiopaque, echogenic, MRI coating or other coating for image

enhancement. The sleeve needle 230 is then advanced to slide over the drill bit 150 into
the drilled hole of the calcified endplate 105, as shown in Figure 19.

The drill bit 150 is withdrawn from the sleeve needle 230, leaving the tip of the
sleeve needle 230 within the drilled hole of the calcified endplate 105, as shown in F igure
20. The needle 101 of the linked shunts 126, 373 is inserted through the sleeve needle
230, puncturing and enlarging the drilled hole of the calcified endplate 105 and press-
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into the annular | ayers and preserve hydrostatic

pressure of the disc 100. The |ink shunt 373 can
wati@okImnywher e al ong the outside portion of POEUSHND03194

126. To position the sequential press-fit, attachnent

of the link shunt 373 should be slightly behind or

away fromthe U |l oop of the shunt to ease disc 100

puncture. In addition to aiding shunt 126 deploynent

the |ink shunt 373 vi de addjt onw
fittingata 0 RPN At S P SuaAL Haetdle agacle 101 and
link¥deshimtitse1 2¢f 3P ead Bpedatetiwith $£d1& ueT&ﬁ’xobérﬁK Mlmmsba r other
is likely to shift, buckle and/ or

coRtingdbT RRaGSTRRE St HETeR P B ewabat G chars pesdle 230 to

allé% tﬁﬁfw&n&d&t Ri4helidked shulits B, W?dﬁﬂEt:&Fstfé’té&JHuﬁf‘
may appl t he outsi de portion of U- shaped shunt

deplopments f@é’él shows deplopaiedieohibe !mlsﬁi @iwr%lsz% ﬁaa {y peithdrawing

IO S A 28 G St St ot

vergebraltodsr 159 o gmeetabsshmg)the@xeharublqfslhtnems QXW \mste
RS0 t?ac%rb% :Qc% X\EIE\[;% hgﬁ-s%éléﬂgmﬁémg' The &9 %@a@n comes

sufroundin C|rcu |on a“troc
frogupmbgcbsbye ﬂisa@iegsrmmim adjareot torthegurpidal levielss JRuringt smrgeries for
e e 278, The . .troca oat,ed
antplifr S35 usiof P st Afhudshtly deBsht o G B8 Bt 4k 100 can be
mlgimxdéthﬁlehfﬂmd byringplaringriigi shgntsA2GUB 3 tlﬁ‘o&gml\hs eadlﬂhted\ﬂé Figure
edl e 230 .inserted over éhﬁ trocar, 103 |d| P
24 shigvs anyFitpoDaRprogh e JlTing sapeedyoSimilar i 10 ppiole approach.

Theé fiakéedshiintd126 378 ReSiiEplaed ﬂﬁ@ﬁlglﬁthe Mgttebrabbodigl sy into the
ot her coating, for inmage enh nceng The sl eeve need
h

avasgplar disp d 0 adiagentdn a'i'eyswmﬁiﬂ v4in inceghepatigss 1 already undergoing
Whérh E{Ir%&?h ﬁﬁﬁaﬁﬁﬁbﬁefdlswsmht@m 375 thidugh b erfipldié 108 or

rou e vertebral body 1 and cal cifi ed endpl at e
thropgh tf@sanshbms $tralshtgf9ﬂearglslowm%< and; gast efffectiys do gupimze securrent

L

appiopcikB @lsogmouids sadyeaccost ot implentingatinyirmquendpletrodunisd 26 into
HHMEQG éﬂégh&g %k@g@ocoatlng for image enhancenent.

eve nee is then advanced to slide over
t Tle deridbrallbody 159 andeondplae 19S5 dﬂtmjpzttiﬁnem& belseft enough for trocar

aIC|f|e
108 Bftbis” HEOENGE1 63 Bt fbo P et el iropbi pporira
bole 259 agd e:htpltue [ 08fintbhbke disc 100. The sleeve needle 230 is then inserted over
the trocar 163, advanced into the endplate 105 and the disc 100. The trocar 103 is

replaced by the U-shaped shunts 126, 373 and needle 101, as shown in Figure 21.

The U-shaped shunt 126 can also be delivered completely within the lumen 269 of a
needle 101. Figure 25 shows a U-shaped shunt 126 supported between prongs 403
extending from a stem 360. The U-shaped shunt 126, prongs 403 and stem 360 are
housed within the lumen 269 of a needle 101, as shown in Figure 26, capable of
puncturing an intervertebral disc 100. Afier disc 100 puncturing, the needle 101 is
withdrawn while holding the stem 360 stationary to deploy the U-shaped shunt 126
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sl eeve needle 230 within the drilled hole of the

calcified endplate 105, as shown in Figure 20. The
woeewdlos@1l of the |inked shunts 126, 373 is i REeEUSew7/003194

t hrough the sl eeve needl e 230, puncturing and

enlarging the drilled hole of the calcified endplate

105 and pressfitting into the degenerative disc 100,

as shown in Figure 21. Both the needle 101 and |inked

.shupts..12 373 can. co d wth radi ppaque
ity Thedtife P00, Sheit in Fiebie F P d el BRI L grom decreased
sweltingrdis messurdisGotshddmSA ®gurwizyhdr anal  of the sl eeve

edl e %30 to allow tissue contact with the |inked

fes28 showsaanandeptation 362 £y suprqring thesnleep of the shunt 126. The

ibg R ' j | '
s UL S QL e B 1 g o

The bak 864 iythickened, dahe bevels 36F0totstrengtben theestero363. Figure 29
shéb§ & V-@dpR sRint1B8 <4 c%:rﬁégrn lgjea g?yﬁglejégn 384 hobx?(e)glg\girt]hig r%lge lumen

re-establishing the nutrients,
269 af e clapdeallyreumedbeeeidlegdil rpunsturimgrtimoughargl cified layer 108 and

- - SUF Qi i he in often,cones . from.
calfiiaol AlipRle RIS B G iy R26 T Seblia BETERR she R prcpiate
105 &vol the venebragbedy §£9 ints tHeatiscatitety withdfiviag tHelifledle 101 while

Lsc.repla nt.. degeneration of the adjacent disc
ho@d% tggﬁp négghﬁnrsitla%ho%aéagor hal ted by i npl athi ng disc
ShMinitiple 1R&hapad Shuirs d26) bari beed @ivadpidafrém IS lunke 026903 fte needle 101
hows an anteri or pr.oach ugiﬂg a drilling -procedure
a“‘i PyRpegted by 4 shape contbrming st 369, asshawniin Kiggire Apinihe stem 360
carl Réve I3AGnalifalicdiésP6EG anigmh@mﬁa&exmﬂdqh%@ém Bae¥wimfe or

into LE%P vascul ar _di sc 100 adj acent to the surgical
*-a"nggv% it ﬁte upes 2A3t iTeRdistal eads eaty Unieres gbthrymaliipbpetunts 126
carBhiV@e déstrictiBh aBliad BEM Rfshiviitn BN §1 138ecslin %Jl%ﬁﬁ%&*khunts 126

the endpl ate 105 or through the annulus Is straig
froppyagayeling ang jamaling mathimthe lamer 269 o€ thenendlei 441z Similarly,

mult§S1 TU-S8HpeB 3hint® 126 ht 5180 BE hOESH bol sl ahY joutside of the lumen

| am nectony or other posterior open surgica
26%phthsachdls 19140 prasafit awldpley-abapsd shits 126npitart deggnerative disc
to@nnul ar or endpl ate shunts 126 into nultiple
degenerative discs 100. The vertebral body 159 and
dhthgeaernllyGcerited that diat 100 degagrdtiond o fargety oelgtedfto hutritional and

. o e trocar.103 .can be tapped qr .
ooy PRSI o s Bl Py B i v stecp,
fluidrfdpraireulb@dryicotiainihe nalireats baf oxyhen isldevetiioagh theaR0nt 126,

i en..knserted er the trocar 3, ,advanced.i.nto
373 By DRI RS G, CHvarhshaptigadt ot theishlin, Eambiting pull ofthe
wateejabsmrbihglplfated gy chapkdebfvdis withdtthe 313 l@DdaﬁlﬂSId{Z low

101, a .sg% in Figure 2 1. The U shaped shunt 1
Pregstiy &?@'bn vggiﬁ ﬂ{”ered conpletely within the [unmen 269

s @result, nutrients are drawn into the disc 100 through the semi-permeable shunt

126, 373 to biosynthesize the water retaining sulfated glycosaminoglycans and increase
the swelling pressure within the disc 100. Restoration of swelling pressure in the
nucleus pulposus 128 reinstates the tensile stresses within the collagen fibers of the
annulus, thus reducing the inner bulging and shear stresses between annular layers.

Similar to a re-inflated tire, disc 100 bulging is reduced and nerve impingement is
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needl e 101. Figure 25 shows a U shaped shunt 126

supported between prongs 403 extending froma stem
wGB@w7/08%a7 U- shaped shunt 126, prongs 403 and sPemu38@7/003194

are housed within the lunmen 269 of a needle 101, as

shown in Figure 26, capable of puncturing an

intervertebral disc 100. After disc 100 puncturing,

the needle 101 is withdrawn while hol ding the stem 360
.station tqQ depl the U-shaped shunt 126within the
miggrtied 0ohe load anihi Hegt seimgs 29 a9 sogpralingEnLiRY A edsiged to
miditdizé E@ﬂh,dﬁéﬁlﬁﬁﬁgﬁnﬁ VBisk 100 Height mdly@3HinerehSe @ 20erse spinal

shgwn in Figure 27. Figure 28 shows an indentation 36‘)2
StePRHS-supporting the U-1oop of the shunt 126. The

rideRPmbl [ . Z [ :

R R RE L DhAE, RIER isThE MR AP mbbnd dhsontial for
driyme I enetizing binghemicabespetiensz 8rluding thedrigyynthresisid tht water
e o R R SR SRARER Wl eGP o
anaerolaic iconditigns umetakplisrel] each glucpsmuidlacuteprotivarsginlygtwo ATP and

Qfi g cartiladi dplate 105.
sk 008 R B 0 B S v
U-ghagipd shuent 136 aidfomlink shwe 378 btidty-Sody TR a9 pridacéd@ordicach

i rawing the.needl e .101 il.e.holding the B .
e Bek BBl A PoRGe BFAY i ay Lot afabogor shpin under
aerobicdminditime do Energizt kiéscl 1006 cfefativh dndealieercd lsacrllc%inan d
pparted by a shape conform n em.360, as shown in __
ATy Gt gk Bhalione A ipagut POHERS. RirsTale wagedhe disc 100
greafi§ i@edes.gThe BRecluNdrIhd B6wanighin tRY 813& shmtqms)Ng'fﬂ B%ikely to
ends or

or ta ing within the lunen 269. The dj st al .or
rex@ig 400 0T, oB) g Brerivie BEn shrcies 10915 o plesie within vertebral
bodi€$ 159 6f RBrrdEHLFISUAGIndiAg RGN0 108 ThOWche 3did 4l KR dioxide
the U-shaped shunts 126 ffom unravel i ng and | anm ng

disgly e i R diond; BRI rFlennpulpents 1281wl slewiy ¢nd through the shunt
. 1 i
126NHth bBHBY bir&laead &b %i rl‘%sr%]xlet, 4 lgﬁﬁz%kg&g?&?ﬁgmlg@éfgiase, and

i nsi de and outside of t ['unmen ) _ I
pHywitlyp dhesdisg 1 00will ingrmalizesh apdure s gHewateasin fiom acid irritation.
ARARME A hGtel sodiurh Wcarbdnd ib B
di sc 100 o egee her altulqlo ncalré rfagér’ d%ﬁ;gpg.{ é\%%%%i% I%?a%&w%warbonate’
magpesigmicgrhonatey daloiupyearborete, biagnoycarlkypes ipatdsyiuhrphosphate,
Ui [ 1] S5 pressure (is Low. During.sl
sofif AfSpHiate bt Gifer SRl BRALLR Redondi inaicb 33 ume 126
373t gmamﬁze factiaghidtdnd spbmntatecl@ly, allR¥Bitdyaif Chused iyl dcid iyritation.
?Sﬁé’%l%ﬁ?{,g&é%ﬁl%@% eroicﬁg ,Sr%ragr?ensﬁ}/m %E/drtol;]cxedé rs](lilcl‘i}hin lsy%l)roxide, potassium
hydroxide, barium hydroxide, cesium hydroxide, strontium hydroxide, calcium

hydroxide, lithium hydroxide, rubidium hydroxide, neutral amines or other alkaline agent
can be loaded in or coated on the shunt 126, 373 to neutralize lactic acid and
spontaneously alleviate pain caused by acid irritation.

In addition, an initial supply of nutrients, such as sulfate, glucose, glucuronic acid,
galactose, galactosamine, glucosamine, hydroxylysine, hydroxylproline, serine,
threonine, chondroitin sulfate, keratan sulfate, hyaluronate, magnesium trisilicate,

magnesium mesotrisilicate, magnesium oxide, Magnosil, Pentimin, Frisomin, orthosilicic
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wat er - absor bi ng sul fated gl ycosam nogl ycans within the
di sc 100, and/or (4) low pressure within the disc 100.
wé@/sesnl t, nutrients are drawn into the di sect@82007/003194
t hrough the sem perneabl e shunt 126, 373 to
bi osynt hesi ze the water retaining sulfated
gl ycosam nogl ycans and increase the swelling pressure
within the disc 100. Restoration of swelling pressure
j N I ul posus.128 reinstates. the tensile .
scld s el TR 8RB 150 s ReBERE SO Belaipisesilanolates
silikl)rlml srow lsialinlgmid;] leiliichne&id, gkbhgi boriaasids hﬁ?@fralfﬁ ltahﬂﬁ)g @ther amino acids
t ween annu ers. Simlar to a.re-inflated tire,
caf B U5 B ot o P Tbiteclzh. aPies atefivav peyaise e niiae the
produttioh & seithted B cb@AGnORlyEAR ahd ©Bladed WitRin kRO d8ferative disc
instapility are _reduced to mnimze strain,

e nt al | .
10l Sirowttasiatantibiatic, Sonewds BWY aliepedielpful frload o s coat on the
shiifty 8266373pi nal stenosis. Furthernore, adenosine
tri phosphate, ATP, is the high-energy conpound
drastaic pressurerwithinghoshusirsk djse 19fcdn befustec pieserved by a
: y . | ) ) .
sweRA0E Lpd gengir an&éqr)féQ:otaHﬁﬁg BLGINE tlﬁﬁl%i)%% glguontntg ?%(\évgsf@ Joseal the gap

retal nin teog ycans or sustain
betwreadhe shunh d26 373 andGnnukug or between ol shuno 126,t376nmd endplate 105,

TS S0 SO SR SE s BERAGRE htpdfeo

pohyursthane, YWellatdx ygelastpemaesatiss t hr ough t he U- shaped

E T A e C—-

wagleyhetlvyai the disct100cand bodilg yirb@lagdsl Bh@Ghs ﬁﬂﬁﬁiﬁ(ﬂ*b%ﬁ%%tcoated or

. chain ynder, aer obi Itions .to_energize disc 1
e e S 1€ P e S s e espons.
ExamplegiofiiemundUskibasrsiatide But drk hbt i@itad tb: ket hgoin-D,
ressure wihin the disc 100 greatly increases.” The
a“‘g‘ﬂpé"c‘f’?’ SRAtBIoPrRE. Fhlergmbuethi gortienstarpide, erpsplinkadpolyethglene glycol,
di6phdsBAttideO cydyposia Ll '
~ Spldst A s S |8‘fp*%?‘ipé‘ﬁ‘?‘%”t‘m9‘{“%@ﬁ@°ﬁiﬁ‘§%er Jjethotrexate,
nirilggples oxisuyan, paslitaxel glyethyleneglyead predmisolohe ratedrisahe.
tJ [ n - O O} LS d in the
R S S R AR v RS
suppressant drpg hotherdmynune suppeessant godtongs) y ci rcul ati on.
I ' ' ntragi wi |l
AERPIBabe a1 260375 EaPhL BaSRLSEGHE R 2l shosnst
blocketoanipimige|caleifitatiopaininefalizatian boblotkaideadfitheishudesli28)373. The
ar . ' i carbonat ot assj onat e, )
calGE QRS (150K MG W PR R AR PR R 375 8P, Pormation
of erevisoper calbifiddUayaapbtirattilaginb@saidptate 105 rBahBance diffusion of

nutrients and waste between the disc 100 and bodily circulation. The calcium channel

blocker can be one of the dihydropyridines, phenylalkylamines, benzothiazepines or
others. The calcium channel blocker for loading into the shunt 126, 373 can be
Amlodipine, Felodipine, Isradipine, Lacidipine, Lercanidipine, Nicardipine, Nifedipine,
Nimodipine, Nisoldipine, Verapamil, Diltiazem or other calcium channel blocker.

The U-shaped shunts 126, 373 can be loaded or coated with a chelating agent to

minimize calcification, mineralization or blockade of the shunts 126, 373. The chelating
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sodi um phosphate or other buffering agent can be

| oaded in or coated on the shunt 126, 373 to
woeuout7roaddsze | actic aci d and spont aneously al | ePCaUS2007/003194

pai n caused by acid irritation. Simlarly, magnesium

oxi de, magnesi um hydr oxi de, sodi um hydr oxi de,

pot assi um hydr oxi de, barium hydroxi de, cesium

hydr oxi de, strontium hydroxi de, cal ci um hydroxi de,

it hi i r,OXi neutral amn

aggh'cln RGNS 88 (YL 17, @ Sl ARSh o g calcified
la)tdnsao’éihelwnilé’@no&?éhdpmmwﬂ todrihdfcd di€fusionafindtridits and waste

ont naou al,l eyi at e i.n aci
vePe AR A Y0 afu oy e RBich. S Gl hgeigan be cthylene
diamiine itetrd scetae,cdiethglefiel biiahiae Flﬁtﬁ@l@&tﬁte ﬁieﬂ@@rﬁﬂihﬁeré@tg succinic
ucosam ne, hydrox | ysi ne,

al.act ose, . gal act osamn ne,
acﬁy %ﬁ'ﬂﬂxﬁ?’ﬁg‘? é; %{?qpéo- tlHP%Wl SHbfon%tﬁoPoRe@W Fmine, defar asirox,
dirbttchflol, N AEbRI(@AbEI héthl) giydid E&ﬂgﬁ&mermmm:ne tetra

trisilicate, magnesi um nesotr | Si | ate magnest um
amgmonium athyjape dlaminediaceticpeididitkiopsrhamatie; Argioniugn dmlmolamme

ditNREADRIAR, bHRk] ai%abﬁdﬁﬁetc%lﬁﬁéﬁ{ 284 %-b L}Rﬁi‘é minsk

metasilicate, silanolates nal |c ac
capamate, @lpheiltpoicmesidiartaiy acid, egimtdthlmen erealhsnmn dtld:for mmgmme In

zeRlfl AL dite SRUNDBNP Aot B ARtk 1062873 16 &

126, 373 as nce or imitr
ST dingng groupfor shibk gmeﬁ §bg!mosmpmaxglm anboﬂyldteoe predereed to
| ve, di.sc
mlmr{"% Qm%dpcemqgaﬁgp ges| % SREgeuon O © i Ié’“ﬂ'é sl %Pmtatge calstfied pngplate
106r coat on the shunts 126, 373. Hydrostatic pressure
reserved

i hin.the, shunt isc 100 can be further
ﬁ?f‘%wﬁk)@r’?%s‘i“@t%ﬁgﬁ §é IAYHAYE ROFESiEHENEYS fipm 30hum to 1 nm.
Thb‘{ﬁ-bl@d&d shliR 126 1313 lsb Ravea lenchR wiRLREENESH,
toa hunt 126, 373 and aﬂﬁ%l Ss gr b!ﬁ ween t he stﬁunt ]?Ezi%sl)oms‘zes

mit pesereabiliby. aTke nors sizen ef thegermenhle erdidn gftb&rshbets 126, 373 can
| 0sg! h
SRS 0150 1 850301 15 AY BRI YOS, B4 100 o, o
nng, 3Prnati oy rlmtthel wh g0 peeveRGnfiBZSionmf IgAf BxD, IbReleG, IgM,

and waste between the disc 100
“ g E’?}g?’ it g?{rf%:tlr? a lé 08 HHTNBU R R mf‘?’br can be coat ed
oIn ddditeomp dleanliapm ghuhtsct 260 873 may Have Sotdiohd céﬂtﬁinmgzdiﬁ'erent pore
or.mation or tissue re n
sicpt B e LORRR G0 Srelsii G BB GEs PR Hhecbpgts 126, 373, The
poecdizesanfiyhid shulbts EX6, B8P byl decreagedfodiaddthection near the nucleus
cor.ti cost eroids, ossl.i nked

hi ]
P“%8?%2%%%@*@%&%@9&%%3 Ko Perdeuspasup RS ithout
ex@uding tagt apttdnfefrofMRbRith® 126 Bl fRtDABLes TRIK 8bIE R Bf the middle

portion of the annulus. Hence, the shunts 126, 373 can have permeable regions ranging
from 200000, 100000, 70000, 50000, 30000, 10000, 5000, 3000, 1000, 700, 400 to 200

gram per mole of solutes.

,__)

L grtl 3 carboxylated

Healthy intervertebral discs 100 are avascular and immuno-isolated. To ensure
avascular and immuno-isolated conditions, the shunts 126, 373 can be incorporated,
coated or partially coated with an anti-angiogenic compound. Examples of anti-

angiogenic compounds include, but are not limited to, Marimastat from British Biotech [a
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niridazol e, oxisuran, paclitaxei, polyethylene glycol,

pr edni sol one, predni sone, procarbazi ne, prostaglandin,
wonroestoagd4andi n Ei, sirolinus, steroids, other POWUIS2007/003194

suppressant drugs or other imrune suppressant

coatings. The U shaped shunts 126, 373 can be | oaded

or coated with a cal cium channel bl ocker to m nim ze

calcification, mneralization or blockade of the

3. .The cal h k l's
sy Shndtife of o Bieusifortorgimese SV o 915 S5 Em aver (o
synthetm mmwr@mnnoagm&h)e AG33votForh fAdoliPort @' dyhttReik MN@

e diffusion of nutri énts and

im0 oG e R g MR nkibioR: GRS fioen
Cotlagérest(a Ghiathoed MNIPGKlﬁbxtGra Teﬁ@cﬁiﬁﬁe@fdeﬁbﬁwe . Neovastat from

di hydropyrl di nes, phenyl al kyl am nes, benzot ii'azepi nes

<t tYadnte-FoyHa natyraliy a¢cunarsbMB|inkikiser)f BMS-aaﬁasngfrom Bristol-
Mj'd?ﬁ Qgﬁl@?&i%ﬁ?xﬂﬂ&tl&ﬂﬁvﬂ’qz&bﬁﬁp fﬁ?%oof%&'lﬂl& ph n9 cegtlca‘les (a

| sradi p1 ne Laci d I he canl di pI ne | car
syngheticpnalogae af fm@gwmenhxbans eidtithéliad celVercwpthyyi Thalldomlde from

oot (85 Pt MO o iy e
frog_l S&t&hngt lag.ﬂnmhtbmtsrsbdlum -hpdrogéc eidlﬁﬁgerpNHEﬂ Combretastatin
ATEREP) KR 08eRl, RS Bl LR ot bt e,
Enﬂd@atﬁmccdlageac{VHHfregmamle BﬁneMdalQ(aﬁ aHibitiof GfleAd&NElial cells),
AGEVEER: KB AR TSR, R nel Sn s atrevssamptal

grcthh(fadtat (VBGFYhSUshes ﬁbhﬂSu%ﬂf{BfocRQWEGF Fécewo? analmg) SU6668
di_ethyl ene triam ne

m ne etate
ﬁ°§’c "ﬁ%% S(Egg% éi"%eﬂﬂéaﬁﬁ% regaRor isaaking)dP K787/ZK 22584 from
Nodask QBWMVEGF Qecgptgi' SBhARRD, Qngerfe‘%@-g%rﬂg (ﬁﬁkﬁxﬁ&@k@bml: and

farasirox, dinerc

D-peni ci || ani ne
VE(CC]'gP oGkt nIntereypy-alphe, (inhihition of REGH) anHi \Fo&F pavdutction),
EMIS1 21747 Mépcﬁtlaé%‘?%[‘m@slﬁllgﬂ‘be il b@&(ﬁ’gel' 6f f?l‘féggiim present on

di t hi ocar bamat e ano am ne
endgtheliabeelt pufaseh CAbGPWMINGT Gnhipitodof ¢rlcunxinfary aterleukin-12 from

e L 1 S AT i BRI R

Avgstgg §etsbrex, Brbitye lH;lrad:ptmt Fressa gHaxalgVeltadd) aINR-4170Q, CIURO1,
373 can cont al

1
Cax%fox%;nﬁld%m n%&g,r %gtl-neppltaﬁtlc ?mbalr_g Qﬁo e@g&oﬁﬁf%%ngiﬁ‘%&f’m‘ﬂpha’
Tamamlﬁm; Weao@mscqzmbxfeetranﬁ,osqlﬁlmnﬂe,m:gcﬂoplfdsﬁh£midfer Ahgios@n,
PlageLlI tn& e_étracll on_of cal ci ion.fromthe calcified
A PAPED ARgineR, Epgnemysiny Lontamicin poxy s aminplietare,
Anﬁﬂi@ogdni@éntftﬁﬁﬁﬁb’iﬂ 1! ORhstatin, OAHiiAgd 48 ed inhibitor, CD59

complement fragment, Fibronectin fragment, Gro-beta, Heparinases, heparin

hexasaccharide fragment, Human chorinonic gonadotropin, Interferon (alpha, beta or
gamma), Interferon inducible protein (IP-10), Interleukin-12 (IL-12), Kringle 5
(plasminogen fragment), Tissue inhibitors of metalloproteinases, 2- Methoxyestradiol
(Panzem), Placental ribonuclease inhibitor, Plasminogen activator inhibitor, Prolactin
16kD fragment, Retinoids, Tetrahydrocortisol-S, Thrombospondin-1, Transforming
growth factor beta, Vasculostatin, and Vasostatin (calreticulin fragment).
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The U-shaped shunts 126, 373 may al so have a

| engt h-wi se gradi ent of various pore sizes to limt
woeoommati4l i ty. The pore sizes of the perneabl epgras2®mnno3i94

of the shunts 126, 373 can range from 301 mm 100 mm

50 mMm 10 mm 1 mm 700 nm 500 nm 300 nm 100 nm 50

nm 30 nm 10 nm 5 nmto 1 nmto prevent infiltration

of | gA, IgD IgE, 19G IgM cyt oki nes or ot her

initiators gerin ne reaction. _|]n addition,
t freVidedpngs, ﬁ@@@%@ % ﬁsv&efg@cﬁaﬁla??ée the U-shaped
shmmw mngnktyhhﬁﬁzwtm@@aﬁ pSKI€ polyPnces, QBER ad RYiow)s of
ze excl usi on or erneabllltles al ong the shunfs 126,

po oeals!flen%.%@rwlwﬁe pelygyientopolyamaleapglyester,
po%%‘?étﬁ@ﬁee sTiRYART Sbif-ReheP-Rflcr- RBtoAE el ?esﬂﬂ? ‘Li}l‘bﬁlfeﬂé RR¥¥tarbonate,

mnkmze | nmune responses to the'n

sl gqstosuar lieg are phesikle exudidateh gF ibargless ean elsebea fartowfi the shunt

0 | t he
126P51FS Bt SholEhGE Moo DAY il T 106,
31?@1 ofithelshyet 124, 383 bhreinchgieans of tingf oﬂgwﬁmg)mam@l)so But is not

- 1.0 3 100 3 1
o080 SR 2000000 P £1ER 0
triaqetate,\abitire lchidbsag)] ddemb@@xeaethybna—s/myl aa:etatwl fluro-silicon hydrogel,
ar .an

hypTRHRS: hEigty: nohirts BRE= Sy RETdnon S ate. polyermidh. be
polyacgﬂmtrﬂé qthly-dmﬁsﬂﬁda tefepthalatd |poly-amitB@-stiokbné Holy-hydroxy-

e nd. . Exappl es. o nti an enj
eﬂin- 3%3 E‘WE r%ﬂ-fa%a% - iRelt rpzsy-fwghlgrm%tbswlate
potymarrytates bo&ns&mmeim&mategsdlypﬂoaﬂlehé bRIdeOpolyRtIbkane,

12-9566 from Bayer (a

POESEV °&\° RR a?l?lg'slpyaohfia% rsﬂgl?cdmﬁ)vmyA@esm othesm
Asmmast{gauwm@e&és% Mwaegﬁamb SRt 12@@72%@? RRow'eMRacy within

Novartls(a synthetchVP|n| bit or rom

weeks PEEORER. Sincp\the paunt d26A73 degirasies G‘ﬂthlﬂ'QMDdtSy any wefbreseen
add&5E Yalcb@wolNE 8Y ashiftfed dr 91@'% 4.Eff1fe m%kt%gé/g Q%F{aﬂable shunt

naturally occurring MVP | nh tor)
126, 375} shows\afligacysy nerw(r@nswnqmewgsam $huint H26,G¥75,can then be

ms-{md“tzg)r&ﬁ %Jxﬁﬁmgpﬂrg;ﬁﬁﬁzﬂgbﬁ@% %ﬁts( ?ﬁ@%&%&é{a@ ff shunt 126, 373

anal ogue umag| s en
cag bomade witthpoly totate @olygiynolie) prydadtidercgegigcalidel-polycaprolactone,

tri%lene%‘#b%@@ gﬁ%l %u L, I\é%ﬂ%qrﬁ:, gglgbgﬁ}r{)ﬁﬁ%gﬁgjx%é grac!‘.ombmatlons of these

act fromd har
magenikils NOlthyeal nogadaldx pbbmgz&s,,sumboly%mﬁﬁeaﬁblghn}iydﬁdé

rifg et eng caftnate, AR est-hio ke, eRBBSE R Reletite aglyeams-
ethfldeghitamnteg pelptDTHami kodaiedvack, ﬁaal’y-bl@ﬁhdﬁbl-wﬁm@f)carbonate poly-
ort%o—esEeI?' e}')olyclyagoacgl)ate or polyphosphazene can also be used.

The shunt 126, 373 can be a suture with a proven safety record. The shunt 126, 373
can be formed by molding, extruding, braiding, weaving, coiling, spiraling or machining.
The shunt 126, 373 can also be called or classified as a conduit, wick, tube, braided
suture, braided filaments, thread or sponge. The disc 100 installed with the shunt 126,

373 can be called the shunted disc 100.
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Anti - VEGF Anti body from Genentech, [Monocl onal
anti body to vascul ar endothelial growh factor
WO YEGRRY947 SUS5416 from Sugen (bl ocks VEGF recepPar/US2007/003194
signaling), SU6668 from Sugen (bl ocks VEGF, FG-, and
EGF receptor signaling), PTK787/ZK 22584 from Novartis
(bl ocks VEGF receptor signaling), Interferon-al pha
(i nhibition of bFGF and VEGF production),

lnterferopn-al pha (| i bition, of. bF an EGF .
oPsreEl oL e 0 Moy pbioctakand csE AoD e pp made with
staifiléssGtdel; thhnioke hickEl-fitahRGd boELHIRRL THe RRdRI 1Al tdkar 103,
i nhi bi'tor of cal cium

| | , f NCI ] .
slepyi pesale 240 St ekt Aot A6, 37 BeHn D cameq avift Wpcan, snalgesic,

antiBibti¢, S48 PAmNRY) eSogeAic I MR P Yis H@®nd | P-10), 1 M62
fromCytran, Avastin, Celebrex, Erbitux, Herceptin,

| Pisg sslls qegk}gﬁ glrayéq frem gpothﬁpdigq @00 mh@ the patient to inject with a
syl @eisHckd URE 906 to Iéﬁk%éél}t? SR r@%%dg a{.itﬁyr | "GUn¥ therapy can also be

protein, Isotretionin, eron- anoxiten,
domeingfe shunted dise 490 40 prom@qdistc aegemeratiopc| ophosphani de,

j ' t.Qr- ANgi nex ne in
PSSRy Bl L 100 Bt IRY B SPIREIBE L v v
revatatizedipyoinpeationrof doaostalisifrom @a extietraad soutee tovedpedite regeneration.
Lnhihi{or 29 conpl ng, fra nt, Fibronegctin
b S0P T3 FATAEE b L BOA s, F2 B sma
m(ﬂwbaasuﬂmsipdelirfer, ag]rc‘@‘eiitly lrhhlitaﬂ ﬁ@hgﬂifﬂmﬂigdnto the )nucleus pulposus
0 ot f,0pi L nt ero a, beta o a )
12§80 Pl R gt o e £t e Phoobyisie oy Paltrom siso 100 of
a h(irlan t3davekmithguetrizgeiihg aiimauas réspadse Hor.dist F®URgeneration, the
inhipitors of netall oprotejngses, 2- Methoxyestradi ol
dopkstls i 65 be Sy Bl BORGIFG 4 EhomirpBItpDirom Hesus cultures,
anitlaks6h BIOBRANGI6EY.V EEIN sdnBitiveitd Sterili PiiAGhi v 14846 aseptically. The
fr nt,, Retinoids, Tetrahydrocortisol-S, ] ]
metfiadoith BUSKIG doRer calls iRt &Ry djpe IR0 cATERS danetiaraultiple stages,
MASEdbP AL | |yBarsC 3hitigl Lot !
S e 2 g S ol it 126, 373 deployment
prepares shabiplpgicab cprditiens; frcluding aHe dlestralytic baknemand nutkients, to

z ' ivdod y | A q
) T P ORPEHUNG R By ol lped i
biogegrpdahle capsplsisy esstled witho! thersbuntah?s, 333 bid migased after suitable
. . . - . . [ | ysul.f one,
s SRR AL e A5 el BP0 126, 273
dancientyears, dellimngplasts fiomm calasershe lveplnnbrsdfave beess Susdessful in

0 7 . ide gapillarity for, t.ransportin
pro¥ifing tiefad BRI FRPLany el & o 38ongs Bherys are
inj¢ated mitea type Iofiatiedtie fatiéhtisporeal Waindeadihg intb the fiver N dhe islets begin
ul,ose, .cell ul ose acetate

to Cig .i urfe%Sste g% ﬁ?{rﬁ@é}y&g t&ht?ﬁlﬁ p%ﬁ(!‘erleas by producing insulin to regulate blood

sugar. However, to keep the donor cells alive, the diabetic patient requires a lifetime

supply of anti-rejection medication, such as cyclosporin A. In addition to the cost of anti-
rejection medication, the long-term side effects of these immuno-suppressive drugs
include cancer. The benefit of cell transplant may not out weigh the potential side

effects.
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triacetate, chitin, chitosan, chloroprene,

et hyl ene-vinyl acetate, fluro-silicon hydrogel,
woyed7isgaan, hyal uronate, neoprene, pol yacryl arCuas2007/003194

pol yacryl ate, pol yam de, polyacrylonitrile,

pol y- butyl ene terephthal ate, poly-dinethyl-sil oxane,

pol y- hydr oxyet hyl - acryl ate, )

pol y- hydr oxy- et hyl - met hacryl ate, pol y-hydr oxy- net hyl

mgfu? sﬁ&rr%l)ﬂa ﬁi}g? ﬁé’l& %ﬁgbhgg oP‘%tB\%BWISQWét 126 a’é3 can be used as a semi-

penﬂé@blescdp@uhne cn&(ﬂs&lﬂtdl&lbra?bﬁiﬂlﬂinor cells. The shunted disc 100
ano| and vinyl methyl ether.

| i d :
mfhe Bl g‘ré‘glgv‘lé“ it daor <alinfo g AMannG-tshhnEe 95ie patient

In 3d&tioRYnmAROWs 8hd bePseh edbdnfial OBk ot B Suppl -
nt he lH%unt 126 373?%28_@ades V(\)/I t hi no mgr?t hs, %ﬁ(}ﬁkémough the U

shaped shaats 36 o33 [ Hencsy thesiead fesimanno-smppressivednestication is avoided.
A V‘ﬁi}ﬁ\i 8fdondr cteﬁﬁ cAlWERIERLd YRrsediadaPhk§mhy ghgﬁjc%g gland

373 shows efficacy, a permanent or non-degra
(angemipr: intomnedintg of pestetivrriobr), hypothdlamus, tadrgmabgliadd, adrenal medulla,

fatGR0E, tOUE p%%agﬂgrgﬁpgat%re sl tc?'vaaT iﬁfn&z{l %Ea%gr%jrenal cortex, liver,

shunt "126, e madé WI
ren‘gbp@rgq)y é(giqey,, thplaimps| parathyeeid glagklyovﬂrydmrpus luteum, placenta, small

th&in\éCﬁﬁﬁ %lﬁc rst%ﬂ?celfs #&Fett'f%\l gg%ﬁcgégxgﬁq a%eg'%r ﬁ%{r i;lgﬂge oc}ther glands
or ibwen Fhe doiarcells Guthbe ﬁdagmmm enipralsyoredetl, cufiuRi. af supine

sleggl]né%g %ﬂgngﬁbe%%) n t%él g%ospéﬁ M{EZ‘&SF gﬁr boﬁ% $73 to the

dopaod gellgammgybbaklA@ héwasmihile tﬁ@ﬂ)ﬁés@T&Mﬂmmﬁﬁ&ﬁm i8 high, products
is ol - A-] mi nocar bqnat e ort 0- est
bidggned e O o pe llsChre BB o priab Bieshoat L35, 373 o e vertebral
bodies 15N unbutt?fnnubss3 tieInfdetha véins, Wil difduRitiBh ‘&Yi@ '@arget sites, when
afety record The shunt 126, 373 can be forned

an hﬂferfge depandipts highduing wekingbayisng, coi | i ng,
SDhe Srotlié BibsyBelizel BY thd 86nct laalikt wi‘tgﬁr th§ Zﬁuﬁt@&‘ dgk $80 %gn be

caIIed or classified as a conduit, raid
adreplifies adispgeatigOFoRic hamane, tﬂldpﬁatpn@r arsip@gﬁgr@ aﬂmretenhxmgen

(ankﬂﬂeﬂsﬁfl ahd ﬁ§i éfﬁlﬁﬁr&tﬁkeh&pdgﬁ% %gﬁunﬁﬁgre‘fi@g) Pﬁ(i%%ycﬁgmn,

he shunted di sc needl e 101
calgyfgg{, @hﬁtséépﬁemosamw%tcmi@mobam, bgrtmd‘epm-rteleasmg hormone,

coRl ARl Skl AR, PS8l

ery%hremlsﬁo, @ih@mnmmmﬁg hadifBorean-abénclnaymek, wasthin, ghrelin, glucagon,

R T R R et T —

humammoﬁammganmbhephm B@mi@@rdﬁ#th hioﬁmbﬁ%é l?ﬂlhe%%ﬁl?hke growth
nE|tOtesunte (0]

faclh Bifeligtoobin Syefieriog Pormonsemeian #ing hgmoge,

melatonm mineralocorticoids, neuropeptide Y, neurotransmxtter, noradrenaline,

oestrogens, oxytocin, parathyroid hormone, peptide, pregnenolone, progesterone,
prolactin, pro-opiomelanocortin, PYY-336, renin, secretin, somatostatin, testosterone,
thrombopoietin, thyroid-stimulating hormone, thyrotropin-releasing hormone, thyroxine,

triiodothyronine, trophic hormone, serotonin, vasopressin, or other therapeutic products.
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done in the shunted disc 100 to pronote disc

regeneration. Since cellularity within discs 100 is
wabluwaysod4ow, the shunted di sc 100 can be furt heCcT/US2007/003194

revitalized by injection of donor cells from an

external source to expedite regeneration. The

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

such as sulfate and snmall nol ecul es, such as proline,

a&ﬁ gmﬂgl imted fromdiffusing. into the nucleuys
°"‘°f‘|’féesm%?ﬂt‘d§% ACutpignsRittenengynepCatalysss eisubstrates)

geﬁ&&t’d@ﬁﬁitﬂih&h@ SHiftited @ikt $00 ERPLR VIS rt@HaRibay Hﬂﬁ@ﬁns including
cadaver w thout tri ggerl ng an I mmune response.

blopd; presgye. SUEkE e FEHIPTATH Vithanefabrlisth eicH ationrand) sgsmesmn of gland
ach{Ri®s C §bme hoRAbAGRIIEn2ymed %&%’rﬁ’ ci}ihﬁ%xecta o %Hrélsé‘éﬁn% habits and

cultures, aninmals or bi©otechnol ogy I's sensit
utidization pbiat poearbehydsetes. cRbkse hasupndsaatl dnyymé'hmalmptdmdle Welght loss

or i Sle . PR he GBlRrtifb Sih MM FEm il fart{glink?"

done I'n nu e stages, separate
nomm:mlnc; semtemn}mam&mnbbuﬂyraab froluthie db361; cé]]&&wthm the shunted disc

1 T BBy B 505  4i0080 Abini by ey s, acention

deﬁau,dsemeiok pRobldrhé, anébl diheaed-pdlfed Alskadenj €cti on. Donor
cglﬁ S C aI so, be .enca uJ at d W|th| n bi odegr adabl e

the progdugts hiesynthesized by the dones celbywithinthe shunted disc 160
is Eﬁicﬁﬁﬁﬁi&d&%hﬁboéjﬂ hétilye Ihhrﬂ{gozﬂ',‘n‘}ﬁies‘&ﬁgﬂr 1O, ﬁf’@:\]'!ﬁessure within

ai ned. or achieved by the U shaped shun

they %*é‘r‘]‘t?#lﬁ% L0his meslyshigh i ?xnei theappdiats ipsynthesierdbsr the donor
cels irtd ¥RcHARN & rh@é‘c%@&@rﬁarﬁié)%ﬁ%?f)éﬁy tﬂé g\é% ﬁé F?smon, the flow

therapeutic benefits. For exanple
witindhe juRt 120 $7dmevarsgsebrieging numeatsta;xp@mgm e theadisc 100 to

noRALA 8Rlcefls PO |1?1 Qidt Laﬁ@gjhglgshfrgﬁl(%hé B& +J’ &/ ncre-gs tg?]an example,

islets begin't unction-as ey noF mal
produstipn o€ insylip Mol beiindpced switiershuoted eling! l@oeddning(stbegmgamurs when

t
gld&@@éﬁ%rsrlég)uéﬁfg ggﬁcaltﬁ i ?’; nlgewagcd%% Pgurgqu'gﬁtcﬂsc}%rjeggﬁ Bﬁngh insulin
willddi eetaellleﬂﬂmsxgbrthashmy AR6SIF into drculltiodddidravd Bugds 6 cell

i an L eof Phirkd oES i o AL gl o B I IS o e shunted dis

100 aviidoe. mfﬁhﬁaltte rpeévdnt hypcpdydentis. anb@isaite, PRIGuBRbidkyhthesized by
s, The shunted disc 100

d ff
end iR kS wHhS Beated Bodiifint, with pby loak 2oty Hemegidle dgmands of

thébdﬁyﬁ perneable capsul e to encapsul ate therapeutic
%)mr cel | ?1 %f,p gunt ed disc, 100 nmi ntains .
brasgmihssizeshpiogpcts fromythesiongerells areaprrgndately deposited
thmaglu ftR-veeRPANBEdPLSo BerPRitd Bty dxfbu?a%ht ifer 1%&&#? tha§ be more
?x gen essential for the donor cells are 'su
ﬁ?ﬁf ﬁ' nsperted Hgﬁg@ the outer annulus and diffused through the abdomen into
bodily circulation. Some other products may be far more effective by entering into the

muscles connected to the U-shaped disc shunt 126, 373.

It is to be understood that the present invention is by no means limited to the
particular constructions disclosed herein and/or shown in the drawings, but also includes
any other modification, changes or equivalents within the scope of the claims. Many

features have been listed with particular configurations, curvatures, options, and
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shunts 126, 373. Hence, the need for

I mruno- suppressive nedication is avoided. A variety of
wdaogrosgsal | s can be harvested and/ or cul tured PcomSkiee003194

pituitary gland (anterior, internediate or posterior

| obe), hypot hal anus, adrenal gland, adrenal nedull a,

fat cells, thyroid, parathyroid, pancreas, testes,

ovary, pineal gland, adrenal cortex, Iiver rena

e DT of BLETERe BV BHERbS: e el gcombines

withtatiofehd SthegemnbodifRhy othdrStndafivives to B@:ateQﬂﬂtH'nate
Jture, o her Iands or tissues. The donor cells can

COIBE‘"PPB‘PE %‘ﬁ?‘ﬁal s or cell cultures. In supine

St GIRALA Be BRSE L O skilldetiicRE bt 11 theorEan cﬁérﬁic&l'dﬂﬂbbl?éi‘mcals

t hrough the shunt 126, 373 to the_ donor cells. Durjng
drygsmpihods ambagiments. rn%teﬂalés%\sféuwcxnm ¢ellsHassyesser ingigiongsites are
nofthe lamyms@g #it whilh %fﬂbﬁg %v Dyggégeﬁglf@?é : Sh&hRals

expel I'ed through the s e vertebra

constiyichens] gthndsocnating on dgmgurss for ﬂmnpdvf@dﬂhehmd désc shunt 126, 373
t
carpﬁgbdé%tlﬁitécfgﬁijéﬁée % é?ﬁ ﬁ{% éetd ou ¢ Sﬂt %E%m\glbgﬁdﬁu taken to
limyf the pevpeesfithe Qrebynttlmmiono rT he éillll scopetdf the inventidnistte e
de hﬁﬁw&g ag%g,dggdgﬂgllne adrenocorticotropic
erone androgens angi ot ensi nogen

(angloten3|n | and I1), antidiuretic hornone,
atrial-natriuretic peptide, calcitonin, calciferol,
chol ecal ciferol, calcitriol, cholecystokinin,
corticotrophwel easi ng hornone, Cortisol,
dehydr oepi andr ost er one, dopam ne, endor phin,
enkephal in, ergocalciferol, erythropoietin, follicle
stinmul ati ng hornone, g-am nobutyrate, gastrin,
ghrelin, glucagon, glucocorticoids,
gonadot r opi n-rel easi ng hornone, growth
hor none-r el easi ng hornone, human chori onic
gonadot r ophi n, human growt h hornone, insulin,
insulin-like growth factor, leptin, |ipotropin,
| ut ei ni zi ng hornone, nel anocyte-stimnulating hornone,
mel at oni n, nperal ocorticoids, neuropeptide Y,
neurotransmtter, noradrenaline, oestrogens, oxytocin,
par at hyroi d hornone, peptide, pregnenol one,
progesterone, prolactin, proopionelanocortin, PYY-336,
renin, secretin, somatostatin, testosterone,
t hr onmbopoi etin, thyroid-stinulating hornone,
t hyrotropi n-rel easi ng hornone, thyroxine,
triiodothyronine, trophic hornone, serotonin,
vasopressin, or other therapeutic products. The
products (hornones, peptides, neurotransmtter,
enzymes, catalysis or substrates) generated within the
shunted di sc 100 may be able to regul ate body
functions including
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bl ood pressure, energy, neuro-activity, netabolism
activation and suppression of gland activities. Sone
woaoomses7and enzynes govern, influence or conPC®iUS2007/003194
eating habits and utilization of fat or carbohydrates.
These hornones or enzynmes may provide weight | oss or
gain benefits. Producing neurotransmtters, such as
dopam ne, adrenaline, noradrenaline, serotonin or
an1poqﬁf%rate fromthe donor cells within the
d%fgﬁn t 100 can treat depression, Parkinson's

ase. | .earni i sabilit Imo attention
L M%F fon R BT of ARyttt Bie deS e oM IS
di aﬁs&bﬁgat@ﬂsﬁﬁﬂenaf[J—tsﬁ@eﬂrc@ﬂﬂQ&ﬁtl&h osynt hesi zed by the
donor cells within the shunted disc 100 is

syandha aeddte Ha\)rihg R thindyr ;%é&dgélet)dendfﬂ%] 'n'"fﬁnﬁ ﬁtdléfb.lt énﬁsth&%of said
essur e Wit h e shunted disc

daily I | v ﬁ‘g (g rg{(

is most ‘bﬂ AR tﬁ%é@%lwwmrwebsczw quloy said
t he doagﬁgﬁ&hg]ﬁmltnto circulation to neet the demands

of the body. In the supine position, the flowwthin

the shunt 126, 373 reverses, bringing nutrients and

oxygen into the disc 100 to nourish the cells. Using

2. H&E%&c@ﬁf ERNEA; Baefeih pABH (o RplRARint, Sa ﬂ@rﬂﬁﬁ %?§alﬁ%loq1%ated shunt

roductlon of |nsuI|n Wi | I nduced

is leﬁft}g%) ha} sad yuhylag passage w@éwpﬁgmnﬁmi ¢lpegated shootis located
ou@me%ﬁ”bmlgrbiygaég sc 100. During waking hours when
di sc pressure is high, insulin wll be expelled
t hrough the shunt 126, 373 into circulation to draw
sugars into cell nmenbranes for energy production. At

3. mh? levick BEclaif Ul Whefefh SRRES af;fo%l{ Ssazd! Hﬁfa‘f gnd issﬁiu&to& rounded.

be mnimal to prevent hypoglycema. |In essence

products bi osynt hesi zed by the donor cells will be
rel eased concurrent with physi cal activity to neet the
4. daBRBHe 6f clalif 30QH¥reirpHEr 881 Z
the donor cells areeél pprop rl&?el dép O;Zdimgléf}?ﬁﬁ&%loﬁgﬁ% shunt

restsagainst the lunt os sended portionesf saist @Sﬂgb@nd y circul ation.
O her products may be nore effectively transported
t hrough the outer annulus and diffused through the
abdonmen into bodily circul ati on. Sonme ot her products
5. ke dpwics gf clapm 4. whexein atleassy pertiaay ofigid distel embisrsharpened and
bevefdnected to the U shaped disc shunt 126, 373. It is
to be understood that the present invention is by no
nmeans limted to the particular constructions
di scl osed herein and/or shown in the draw ngs, but

6. Thé deli0& bEEk8sN 1, further comprising a slit in said needle, said slit extending from

said distal end.

7. The device of claim 6, wherein prior to deployment, a portion of said elongated shunt
is located within said slit.

8. The device of claim 1, further comprising a protrusion extending from said elongated
shunt.
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any other nodification, changes or equivalents wthin
the scope of the clains. Many features have been
woiet7@doart h particul ar confi gurations, curvat BCEAS2007/003194
opti ons, andenbodi nents. Any one or nore of the
features descri bed may be added to or conbined with
any of the other enbodi nents or other standard devices
to create alternate conbinations and enbodi nents. It
shoul d be clear to one skilled in the art that the
current chem cal s, biochenicals drugs, nethods,
odi nen ons ctions, cells, .tissues
o- 3?;%@%&"& %ﬁ‘aé‘?’t egv“&F“é“ ﬁ‘Hf‘ g‘ﬁ?g‘/ TOHICTO SEGHOR h t he
i nvention may be used. Different chem cals,
constructions, nethods, coating or designs for the

|f|ed U.s sc_shunt 373 can be
e ;SRR e S Bt s 05 g stion
descrlptlon shoul d be taken to limt the scope of the
present invention The full scope of the invention is

11! l‘i‘g@ ?ﬁ% E‘ nff{]n:ex i g%mteg gox?lgﬁseigg g%feﬁxlé ﬁ{caadvag?gas{ gartially within said

tmnmtqmmmghebral di sc, the device conprising: an

el ongated shunt in a U shaped configuration, and a

needl e having a tubul ar passage extending in froma

di stal end thereof, said distal end sized and
12.c @hé idgice of tlairent ,eﬁlrﬂhewrﬁiuesﬁtt@ tWé pratigs ekeadiagdrdie Blddal tip of
smagjd eIongated shunt. 2. The device of claim]l,

in prior to deploynent, a portion of said

el ongated shunt is located within said tubular passage
and a portion of said elongated shunt is |ocated

oyt si,de sa t ubyl a assa 3. .,The device of, claim
13.3'thE HEFie it et d4uPherRRt AR §amasind Bppstiaving arLingerfign position
andoh deplogmentopositish, w‘hereTxhﬂl SV irsertidh polsition) shid WRa! zﬁidrbrongs are
locErlor t.o de o nment, a rtion of said el ongated shunt

ted vaithip the, BA35hg @00 PR b8 JFRIPYRORH Dasition Said prongs
andlatSe&t agdetiorbof sﬂlﬁst%\@xﬁe?ld‘lfxst&]h)afrﬁhﬂsald%ﬁﬁ!r g»aésta gd €ast
a portion of said distal end is sharpened an bevVel ed.
6. The device of claim1, further conprising a slit in
sai d needle, said slit extending fromsaid distal end.

14. 7ThJHewderaemelz GlvRér@intpridts dehIBy MehQ kaill Qtehe RAPYIFRBL engage
sai d el ongat ed shunt

sm(‘;l efc))ngateg shunt

15. The device of claim 11, wherein said stem has a flat ribbon shape.

16. The device of claim 11, wherein the stem is flexible.

17. The device of claim 1, further comprising a second U-shaped shunt located
proximate the first elongated U-shaped shunt.
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is located within said slit. 8 The device of claim1,

further conprising a protrusion extending fromsaid
wehworgatad shunt.9. The device of claiml, wheperwss@rdo3194

needl e has a round cross section. 10. The device of

claim1, wherein said needle has a non-round cross

section. 11. The device of claim1, further conprising

a stemlocated at |east partially within said tubular

p age, eyi ce of..clai
190 R s S clmot o Spen Ba GreRpd Shamed i pasges shigwsh o
posmmossaedrﬁrsialonghed dbshaped efhurt] ai m 12, wherein said-

stem and prongs having an insertion position and a

depl oynent position, wherein in said insertion

position, said stemand prongs are |l ocated within the
19t lIlheIdtmopaﬁ’ shira, 1 7anherdhe 24 Bedond IpisRapddBhaXi T8 Aftached to said first
léﬁs Iin sahd grongs and at |east a portion of said
elangaid Ushaned $hURt 'y from said tubul ar passage. 14.

The device of claim 12, wherein prior to deploynent,

said stem and prongs engage said el ongated shunt. 15.

T devi ce o a ein sajd stemhas a fl at
20] g Sfevich g Blainhels Whetein s Elorighted et s Jormidenich mareria) having a

pofd §he grgaﬁérqm,pj@l prh! - The device of claim1, further

conprising a second U shaped shunt | ocated prOX|nate

the first elongated U shaped shunt.18. The device of
claim17, wherein said second U shaped shunt passes

21t meWalica o elaihan wHersiRbd felcfn%ﬁte@lsﬁﬁ‘mg ?&n%dsd'fgﬂﬁﬁenal aving a

shunt, 19. The dévice of claim 17, wherein sal d secon
P°@§F&B€¥Pr§kﬂih¥ N5 attached to said first el ongated
U-shaped shunt. 20. The device of claim1l1l, wherein
said elongated shunt is forned of a material having a
pore size snmaller than 301 mm 21. The device of claim

22) Thelevise of slaim 1o mhstrin said slomgated shandriprfermst with sections having

mﬂgﬁﬁgﬁ&%sggylng a pore size larger than 1 nm 22. The
device of claim1l1l, wherein said elongated shunt is

formed with sections having different pore sizes.

23. The device of claim 22, wherein the pore sizes range from 301 um to 1 nm.

24. The device of claim 1, wherein said elongated shunt further comprising a buffer

coating.

25. The device of claim 24, wherein said buffer coating is chosen from the group
consisting of sodium carbonate, sodium bicarbonate, potassium carbonate, potassium
bicarbonate, magnesium carbonate, calcium carbonate, barium carbonate, potassium

phosphate and sodium phosphate.
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23. The device of claim 22, wherein the pore sizes

range from301 mmto 1 nm 24. The device of claiml,
woherragsp43ai d el ongat ed shunt further conpri si RgTAS2007/003194

buffer coating. 25. The device of claim?24, wherein

said buffer coating is chosen fromthe group

consi sting of sodium carbonate, sodi um bi carbonat e,

pot assi um car bonat e, potassi um bi carbonate, nagnesi um

c onat e, .cal ci.um carbongte, barium carbonate, . . .
260 S U8PIGE o FRUBAISEHR SO0 eingR i BHAL B G ormirising an alkaline
coating.ce of claim 1, wherein said el ongated shunt

further conprising an al kaline coating. 27. The device

of claim 26, wherein said al kaline coating is chosen

fromthe group consisting of magnesi um oxi de,
27Trddeeeviceoliylinoctahettsdidaitiinosbaig iDOheeA O the group

h qr.oxifde, bari um, gdr oxi de, cesium hydroxide, )
cog%f; i TR SINEL P S, TRagnesiyR MPB‘QPO@,d“fm imdupide, potassium
hy Bioatidex bskeum My kide By Rideskidd) j '

d he'qdéi/'i ce o? claiml,. y\hQieS’Ir ei néggrrgﬁg{}rg?yg@e%%%ﬁlﬁ?ﬁn
hY;Wt ithiemm ireeside, swbidiman hydrexidsand mgutrggmires devi ce

of clain12§, wherein said additive coating is chosen
28+ dbfndeKice of slapm dofidieesin rrid glongated shunt fyrtheforpmprising an additive
co@tidgcuroni c aci d, gal actose, gal act osam ne,

gl ucosam ne, hydroxyl ysi ne, hydroxyl proline, serine,

t hreoni ne, chondroitin sulfate, keratan sulfate,

" hyal uronate, nmagnesiumtrisilicate, magnesi um
29 mgHeidelivt b 6RiMA 28WHBRE 47 8Xdifife cORMBIS bf_los_eF ¥k e broup

Trisonin, orthosilicic acid, magnesiumtrisilicate
copistingiRfanifate, 2luepsse glucwrenicanid, aalastasasedlactesamine, glucosamine,

. t . L o il e 4.
By oS P, Arflercinle, Endikétuindbleb Kb utace,
hygjueanate, magnesiumgrisilipates inagrastina mesgteisilicate3 thagiigsium oxide,

Ls . el a4 . b- i . shunt
MRS Hlinkl i NG RE LSRG peppnyarc,
Serpenting vpdisnmonheisidicate 36ilanatatese sitarob grbupsialioadiddilidit acid, boron,

30at:iNg.: | m t he.group nsi st j.ng..of .
boxgg ?&?lg,gt%g/ﬂce?aﬁl? %Q&; §%e£ él%fneor erclgldg gﬁoamlcfg%ﬂ', ﬁg%l&%tlc and analgesic.

chl oranbuci |, corticosteroids, crosslinked

pol yet hyl ene gl ycol, cycl ophospham de, cycl osporin A,

306 . i Re - pr i,sQlon t hot rexate, .
o ITPI g‘glg? éfag{(r# guﬁvg%?eﬁrg%éé Ie{f)gglét%? R finfier Comprisig dn immuno
inhibitor coating,.

31. The device of claim 30, wherein said immuno inhibitor coating is chosen from the
group consisting of actinomycin-D, aminopterin, azathioprine, chlorambucil,
corticosteroids, crosslinked polyethylene glycol, cyclophosphamide, cyclosporin A, 6-
mercaptopurine, methylprednisolone, methotrexate, niridazole, oxisuran, paclitaxel,
polyethylene glycol, prednisolone, prednisone, procarbazine, prostaglandin,

prostaglandin E;, sirolimus and steroids.
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pol yet hyl ene gl ycol, prednisol one, prednisone,
procar bazi ne, prostaglandin, prostaglandin Ei,
weiiowlogyes and steroi ds. 32. The devi ce of cl ai FCTUS2007/003194
wherei n said el ongated shunt further conprising a
cal ci um channel bl ocker coating. 33. The device of
claim 32, wherein said cal ciumchannel bl ocker coating
is chosen fromthe group consisting of An1odipine,
F i A .
32 AR eRICR Uf ol it s st el HgRl A AR (Al a calciumn
chygneh p eregalingi | ti azem 34. The device of cIa|n11
wherei n said el ongated shunt further conprising a
chel ati ng agent coating. 35. The device of claim 34,
wherei n said chelating agent coating is chosen from
33t Heheglewisg of @lﬂsmsﬂl, wiherdin edith galeiven dhammiehblotkdrrcmating is chosen from

R L T GO -,

Nigardipiney¥ibalipioe, Ichmhpme, Nisbldipiae,eVerbparibiaad Dhnmﬂﬁ,

defarasirox, dinmercaprol, N, Nbis (carboxymnethyl)

gl yci ne, norpholine dithiocarbamate, tetra ammobni um

et hyl ene di am ne di acetic acid dithiocarbamate,
34arkhsrdeviee oif etairario Mdreteie saiil ehinpatedishontt fartheodtinymising a chelating
ag8h§%ﬂﬂﬁ dithio carbamate, N-benzyl- D-glucam ne dithio

e al pha lipoic acid, tartaric acid,
gl ut at hi one, net hi oni ne, Larglnine, car boxyl at ed
group, amne group and thiol group. 36. A nethod for.

i ' t trea nterv rtebral sc,
55, BB R b S04 Bl SRETAEREH Bl rom
groun mnaasggg of emhtytenﬁ dinesicle eetm‘ai:ﬁﬁaté}d‘iémjﬂ@ﬂe ﬁﬁkﬂiiﬁe péidh acetate,
t a t.he ne t here avi ng t

e SRR Cor B G BeTETORRTYRG, PO e to- 1 propane sulfonate,
D-paiieil Maihe bll‘eﬂirasﬂﬂoSchmi’e?capTﬂeNTﬁiﬁiQ(Eaﬂfox@h@kﬁ?l)gélycme ‘morpholine
dt_E}urther conpris the iﬁe ps : puncturingt
WHOCROBIATS b ngwug* ethylene dm)mP ﬁ?é?‘t“? #ad éltbw@er\bemate
amwﬁﬁuhmethﬁm%me(cﬁﬂudﬂﬁmw sB&utntheﬂfy@ gﬁﬁ c(awamate N-benzyl-

serting a drill into the sleeve;

D-gligamise thic rarbaprgteaniiphe Hapicack, mqm‘gctafv@ aiutathlon(ehr)nethlonme L-
argifiaNéakBtekyidted SHRpY SmMerob Sndifiidi!s group.

36. A method for implanting a shunt to treat an intervertebral disc, the method

comprising the steps of*
(a) penetrating into a disc with a needle and a U-shaped shunt;

(b) and withdrawing the needle, thereby leaving the U-shaped shunt located
partially within the intervertebral disc.

37. The method of claim 36, further comprising the steps of:

©) puncturing the vertebral body with a trocar;
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(i) withdrawing the drill; (j) and wi thdraw ng the

sl eeve.

38. The nethod of claim36, further conprising

woOher7a8e9as of : (c) puncturing the vertebral bo#gTAR2007/003194
endplate into the disc with a trocar; (g) inserting a
sl eeve over the trocar; (h) wthdraw ng the trocar (i)
and wi t hdrawi ng t he sl eeve.

(@)
©
®
(®
®
@)
()

inserting a sleeve over the trocar;

withdrawing the trocar;

inserting a drill into the sleeve;

drilling into the vertebral body and endplate with the drill;
advancing the sleeve over the drill;

withdrawing the drill;

and withdrawing the sleeve.

38. The method of claim 36, further comprising the steps of:

(©)
(2
(h)
®

puncturing the vertebral body and endplate into the disc with a trocar;
inserting a sleeve over the trocar;
withdrawing the trocar.

and withdrawing the sleeve.
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