EXPANDABLE ROTATI NG DEVI CE AND METHOD FOR Tl SSUE
ASPI RATI ON BACKGROUND [0001] It is sonetines desirable
WO 2008@038%% a portion of tissue from hunmans andP@I/Kg2008/054602
animals, particularly in the diagnosis and/or
treatnment of patients with herniated disc or other
spinal disorders. cancerous tunors r e- mal i gnant
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prostatic cancer, liver disease, breast disease
i ncludi ng cancer, brain disease including cancer, and
ot her di seases or disorders at any location in a
patient. [0002] For exaBpLEKGROENEDi nal col um
i ncl udes, anong ot her structures, the bony vertebrae,
iech surround, the spinal cord. .and.the interverteb
o0 0s SRS TS Bt BB Ar iy B ol ERED S8 Gher
animall, PerticWiai1¢ in ERMAMINSSIS afd) 0Ol Rihe IERITDR A RS vith Gefadtb®6lisc or other
_ the annulus fibrosus and the inner filling area known
spinalgsarfigss.faB¢eERis tPIPHe Bifsmaligiant ¢y ipas rherighpreftaticyperplasia
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cancet, Aand othe adikénge s@i disyrdérh et diydosativniimt dutiersepar ati on

et ween the vertebrae, ronote fluid circulatio
[00025) hr Ea@?f@mﬁ%%e Rl solugidnelpdes amone e@glhﬂfteﬁr%% B’F‘f@é‘%’ vertebrae,

whichbs%h%ﬁ({‘th'é_réginlapwd,vﬁﬁttﬁ@fn@érvé{éb% 8 SEadHARABbra Y %pga&ted by an

the elastic nature of an intervertebral disc, the disc
intervemgbridaligu bjhedhtconprisey ar qut¢rfmerhradé sog batedrtbsannulus fibrosus and the

. erstressed, for exanple, b ragyma to the i n .

inner B Fa36Cai30g Wi e S T Bisar® AEerRPusahesp o i cprgvides

tensild §fenlgttk ehus pR88AME FlRBbAA1 sthin$fcahfd (6 th€§eAMdimdtdTkie body. In a
abnormalities may result in serious back pain and

healthgispiiecte dibics alintain yepasatepnrhg(w ¢sadberecrédbrasn promateifluid circulation
ifficult to treat. Disc abng ities include, .but
ewougfoht hE e sk o PR RILe EE LR olEnl Sueifi ppgores.

[0003§li sDuané tHeledastit agt@ald Ffesh idict@rieBianiiat,itehdisafdy be subject to injury if
circunferential bulging discs. Discs may al so )
the digehpepmenheeerstipstade For gegaRler B frapmbladhe spife axpsse Rodweight,

impro?glcrﬁ%ﬁlraﬁfcfﬂ hOESFerd 8@1{ ke, | ﬂl@&%rte@hﬁ glisffc!iif;iﬁﬂéseachdrm}fer
esult fromstructural degeneration o I brous
abnormalifinent sesalf it feeiods Barkguaimdndphlysinalulisabilfty,und snay)become chronic

. ifically, fjbro ts . of th I
and iy TeiSRGme. Wenabirwal i o B HF nay HRded i Aty ger or

fissurdd 18 T @ sy, FJRE1 AR MU mistIFR tahﬁr@§cﬂrﬂl%ré‘niti§§6’lﬂ§m g Yiscs. Discs
acconpani ed by extrusion of material fromthe disc

may atngcixeersence flotlen degrnkpbsn syeraimge which ciacdelesge these problems.
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disc afMITEOEARIINYfiIBERKE MoBSspediiRaly, dibbusicompui@ss ff tBe KMAML may
to be extrenely painful. The fissure nay al so be

becomgssepriiateddnl poitichlahaiend. atdatng afisyaithoy the emnwis. t$penetimes the
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into the fissure. Biochemicals and other bodily substances may escape from the disc, which may
cause irritation to surrounding structures. These disc fissures are known to be extremely painful.
The fissure may also be associated with herniation of that portion of the annulus wall.

[0005] Disc herniation is a type of disc degenerative disorder where the disc is either

completely or partially broken, causing rupture and leaking of the nucleus material out onto
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conpletely or partially broken, causing rupture and
| eaki ng of the nucleus material out ontosurroundi ng
wWmmeesae3s3Her ni ati on al so creates excess di sc tPECHUS2008/054602
that cannot be contained within the volune of the
disc. This build-up creates added pressure within the
spi ne, and pay i npact nearby structures. For exanpl e, o
surroyndIgIsF Yisat e g dtaligertapeirges Gif UssHe pbcanagils srytained within
th Sbege ARLE TRAI BhiliAp @eRALRBY prelrERichH Ge LYRE A i t
© Vi sor der cgnTPea ltolﬁaelaﬁ%ng Bgin gg@ond %E%,Eékaqunmac
nearbystrwgilies. aBomrexainples the hesakiné §sc inmytimpingesolaesrveanabsings s
.of physical mvenent. [ 0006 {th a contained.disc .
consifigg it B 55 = ERET U L PP Rs OG0T 1 ERia pain beyond the
back, B@WEI ¥is hithBsah whRn&R MY tHeSmustRE, MdtIYATdE pRYQE] WSdvRhedH.
fibrous and nuclear material can press upon the spina
[0006her Véith aeoritaingd disehenladpnsbelgudeusysipasesmapmorkgs way partly

0 n dis robl em occur s n the entjre disc bul ges
wrou i A b S RE B S e i S 983 upon e
spinalSfeeds fol GritdtS othat Bsllyl se@afuk3N SnotHek SoBvn Qe Wiokl¥loccurs when the
time, for exanple, when the disc weakens, bulges, and
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entiredigedylgss ccumpisrgntiad y abut thepanulyis sathephamatepasiiciselasd focations.
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shapebdtly jdigeaay bardniray s@ableautdioné oertebrp aragenegud yasettk@ckop of another
stature in old age. Ost oeﬁytes may al so formon the

vertebyiyt BRIS BRI @ayreS e Ay B PRHY 8% PR AIOBACT fpBron's shortened

staturd Hleolﬁ Eg@. abst@ cser‘ﬁ]zgr 41§d f()?mfd?lrtﬁgbﬂt@r sumcé of:@l@%'is_tc' 288 fh®her
cal | ed”spond sis. [0007] Traditional non-surgica

encrodchagonint il cahiad endiegen &raminanThindoabnor ivedalled gondylosis.
I nclude. bed rest,. pai n and cl e rel axant o

10007} 5 T EF Loy ieR e g B s e s P e bagrmgifss include

bed reSt pRintaR@ MARLRSeldk £t AhddRatiSkk, Phy i@l tHeYaptanRatefoiti¢hjb&fons. Such
and del aying further disc degeneration. In many cases,

therapigsrire dirgfitedaprimpiply dhphie selipgynd delnyiag durgher dise degenstatiods In many
of treatnent be consi dered. thn treat nent vi% .

cases, nonrsurgical approachtes may fdil and surgical methods of treatnient may be,considered.
anal gesi'c anti S1nf anna%o%y &Pugs 'S one apprgach

Pain tfe@tm@aRel dnaesic 9€ alteintlaairh 65, drigd is Shoapprbfie forparugiag disc

_nerve and/or disc rupture still remains, surgical_ )

herniagiops bihsingretde apinged bee reHpidise mpture sl famaiy slBisa) alternatives

may tdichRGld¥d B erdak the rgﬁefﬁydifé@{l?\/ Gt igses(f@'mrn% | flom essi?n. Along-term
l'ong-term solutiadn may 1 nvol ve surgircal renoval o

solutich sy ireodvel sakgisalcbmbvidbf Hike noitesial siwhrted uleedisd B raduced to a smaller

smal l.er volune and is no | onger .i npi nging . on the
volumgeingds nerfnger IpiRadag o Beiery- o i $ ety ﬁyv@w%&}egt,omy surgery,
where¥Vﬁ§ h&mnih&l ﬁlﬁ"{i@ﬁ 91{(131@18 Ed QR raNSE the Bl b RS e MBY &S, 'of“%g@tfcutaneous

di sc are renove or a percutaneous discecto
disceapprey &vharecivelpar diss mategitabisirainoves! wsermpy sogigsli qugfing instrument.

0005 B2 s B P S G SR € P b cavig
the veePRE aBdveCAd Vet theenjuRItERr t@@u@b@%’&h@%ﬂd ReFRMY 4 Hifsle piece of
injured disc to fuse together and to forma single

bone. pitdg progeduse may bFispisiegront eith oe witaputsisceaionlyeduigisel winayal of the
disc). A Vt\fﬁetrg)%%lctedgrlesgne(f%tscoo C (gig'éjerc%n%/?gnvro?v%?;rlear{lovqflg El?s%F ‘flr'o%{:?he disc

ot her” procedure, endoscopl I'scectony, fnvolves
percuta@eoilynig oides s&leedhicconie tvbRintd &fahe disc, thereby reducing impingement of the

surface of the disc on nearby nerves.



per cut aneously in order to reduce the volune of the
di sc, thereby reduci ng inpingenent of the surface of
w0 b@8diissy on near by nerves. [ 0009] Notw t hst andPEyUs1068/054602
above, there still exists a need for devices and
nethods for safely, accurately and effectively
enpving material or tissue fromthe bod BRI EF

[0009@UNMQW s@zgliig]g thg a%v&aﬂlg{qglllﬁépt%peegofq Vlcreé 384 p}e&lods for safely,
accurztte zsclﬂg eg@g &ht?)%[ rﬁﬁt@ﬂél%r tlgfu%rﬁcﬁn tﬂgg i's

appar tus generally 1 nc a shaft and
a tissue disrupting nechani sm operatively coupled to
the shaft. In sonme e shaft is coupled
to a handpi ece, but Pﬁgglﬁ§$6@@6%§rnents the shaft
may be coupled to a robotic or renote- controlled
[0010$ Y S A@MppdiacusRE hedth soR B AN Is§€ arl/6:106tAE ahAteri Alfrom a patient is

ot her novabl e el ement having a distal portion with
providedy dde @pp%r@rtjue: senet by inglyiled a affeﬂrﬁéradﬁsue Hyppencampianism

operaglveﬁ% E:Tguéaléhn ttosﬂqe %?t qﬁ‘ \égmg nl%bgﬁln{gﬁ[s t I&ﬁgfv & cﬁ) glreﬁgrg ﬂgndrplece but

in otheit disoddinsiitklahé rl@ftfrﬁay by e@plﬁrtd a&ﬂb(adj d,tS‘rér&bte&:oﬁtthrEd system. The
dianeter or other transverse di nensi on for renpvi

mecha\ia PHyERIPIEE 3 &Qfatable op ofismoxalle glemsnt Ravingdistal portion with

fixed @P%gﬁs"ﬁt}fé dﬁﬁerfs fs I gor &qﬁ‘fép(l) lt‘l{egrﬁe&{angﬁlaﬂa have one or more tissue
Su tanti a rraterl |nto t deVI ce upon ro ¥at|on

disrupsing eenmevewsh cuihgt dheppingf griraindy, debridiss UEchelr[ﬂsmptyng features, and

opti o naIIy i ncl ude suction or. a i on mechani sns.. A
an adJPgta%) PP@E{ Wr &F OB RERNYFSE &Vnggmngtlgr reglo(ybqg syﬁéqaptg,al tissues. In
some bﬁﬁb&i%ﬁtsf @k sz?rﬁﬁi@ R RtbRAg@Ed R RGE of Hﬁ%}us%bstantlal material into

remodel ing effects, and/or to enhanCe coagul ati on.
the defr@@ 1ppn Bmteorewbmrrrrrecmemen’a@/f the shdeandia tisereooed may Optlonaﬂy

nted, di eased or _ev eal t bod mat er i
ineludd 3 as b R IR b R R r e R bt bt PR afie is optonany
1nc1u(§@ﬂf@r (RIS ARIH. & OB tiRSheSHinbadllng dFREts UGRY/drMo ¥MidnedSoagulation.

ical settings and may be suitable for performng
[001111 ar ous embeimgntympy bagseddo reneye wiwangadpdigpased, or even healthy
bOdll)plrng&‘,ﬁ rfgtsme&ﬂ:ﬁltttegt%éﬁt lzlﬁldllﬁst!héreag&[tlc e pﬂ‘s&m embodl{nents may be

rocedures nay i nvolve Intro apparatus i nto
sultabtehrer badiyi variduy engivalngttinbeampipay bé BlﬁtabIeCfmr pé&réorhoaky various

Sone enpodi nents may be used for .a range of different
minimally dpyasiye Fperéa reme eh prRsiwes. Minimatly ghyreae peendegcopic procedures

may i \hﬁ{;@ﬁﬂ‘gﬁﬁ&né)ﬂ{ev? £tus R0 %I?e] bd il ?erﬁg\gﬁgt E?ara&rs frgm the body.

evi ce removi hg materi al onra yIs ovid
Someeorppdingntgmay te ised fehafange oﬁthfﬁemnn gpeaifprogdigaltreatments, e.g.,
di ectlgﬂg?a di.stal section and a | ongitudi nal shaft
1agnasgicdn USHLIGREROSS: ot or coupl ed to the proxima

[00125 €CTi O GhbddiSefl! b U8vieh RS tem&y AHatdRREDmMOANKOAYi$ BHRided,
di srupting mermber conprising a proxi nel section and a

compii$ing aldrige ehafbcwnamtlﬂgawmngmaal seitioaps didtat sm;flp@ and iqmrgltudlnal shaft
atlon The

axis t}%eﬁejbe?wgeglg% 9%3?2 rcg)lgP gourlﬁg I%oxrtma]sseg% Pf( tbn?%we eléatft a%(% %tl least one
tissue RGPt MémbdieothiprivRg ahabtinal seatiph xd MBista¢ Sadpibh AAd having a
collapzsgdnc:ednfiguration and a deployed configuration. The proximal section of the tissue
disrupting member is coupled to the distal section of the drive shaft at a proximal coupling zone,
and wherein the collapsed configuration of the tissue disrupting member exerts greater bending
stress on the proximal end of the tissue disrupting member than the deployed configuration. The
proximal section of the disrupting member may be integral with the distal section of the drive
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and wherein the coll apsed configuration of the tissue

di srupting nenber exerts greater bending stress on the
w@e@rioBY end of the tissue disrupting nmenber PEEOS1008054602

depl oyed configuration. The proximal section of the

di srupting nenber may be integral with the dista

section of the driveshaft. |n sone enbodi nents,

shaft. {p sameembadimspisnge HeHsetisrReing BeRbsd Pieshaped t%bﬂa}%s@d
g e T
cont GRRPLEL e CASFU YRR LALL UL O
compnsze ajbfstia;hattmdllstaétopho prqxuhalcxmup]hmgmg)nzorlilesommembmrﬁments, the bend is
odlnent t he s at | east .about

at leaséla épmtoa ga]ptp t]ﬁegcozlghlég zgne. 118 @1@ %hl%ocriri];nnents the

dev1c@€6?ﬁ’ﬂﬁs@§ Qtt 1Bast (& tlgs%¥ IdEBu IR R8T s Bld 4888 on Dot HeBH&A at least
di srupting nenbers and at [east one slot between at

two tipwaslisrumimgtiersloass.dnd mistdin there roetrane slm dompmeé |arpr©1helal slot end

t | t sl ot rlses a _pro
and a st SE° o ¥or el PR ORISR oty RRETHET ot Bk TSGR ufune
memb2Bagtabbinrsgetidsué Sktﬁl ng P HeRQiniB R e tarlces. a@&ﬁétlrﬁda@(the proximal
ti ssue disruptin ers in sone instances.

slot erghpfeat lqfsiconets npﬁyda@l lppgitugiingdly dogatasibesiy eandhe progipalgpypling zone
t

o oF0 5 LD LKAl QSRS 2RSSR Tl cne i

may athioeUpiigitugind perated digaldb shicabend loftit lend oaé tisdue ldeasitingeember.
slot may al so be longitudinally |ocated distal to

Also, Byt G| s geTgREPIOR S meﬁ%eagmaﬁgowﬁ%? gemarasliv straight

conflgtuli]ﬁlotn' if e hdbiiRtenRg 'I‘TE'H%?JC (ﬁglﬂgﬂlﬁ?ﬂnefn@eﬁ Ilﬂ be El‘tgelgﬁé/ate
conprise a generally stralght cohfigurationin sone

disrupsimig oobinment and tHhdistal sstien df &ue@bmlgatg tmmﬂ:thsrrupm;g bember may be

coupl ] B HOTR pitniie Pl bR ot R0 acBied Ofe S S Tagome

exam151@s aheschlgtdﬁeﬂawftaereagthﬁte tﬂs%eﬁilérgﬁtm%/mélﬁﬁét&%éﬂrﬂeﬁa fré’ér&@tal end. In

he drive shaft. In sone exa the distal end
some embaqhmeeasthe Giﬁélcc rrgls’lferﬂmﬁ@pmpt‘lsm hﬁ@@b@am@@mtru@w dhe helical
structfrreren? gt}e in 6: ] stltél aasuF] af:e tﬁn‘?ﬁgflﬁ % i Pf mta}/ dned\élggnedfﬁ&y movable
from theldiie@khast, rd Gbihe @ nibaYinkeitd, ﬂte&garva;la fudtiid? cBmpHEdsatt®udiing with a motor
the drive shaft, or. may be independently novable from
cavity; pdriye phASt apsepre; 2 Arva dindt lermsb@Ffesn ghe mper guiiyaed the drive shaft
A |
per U6 EPTREL SR U RUPA 0 B0 OB SRR A
connenok ozndelamtbycmmdﬂlbh eTter mwter sbrafdleamay bakcenfiguréditoi pegmit user-
nector and a |umen_hetween the drive shaft |unen
controjlﬁa

NHEMERHITEe drmdRftdr WAREIMRIGHESHORDARY B) Jo8ie embpeliments, the

devicdRhPh1s6 @ﬁittﬁe? |cl)§1 riSRY sIRR c%ﬁﬂf)l'leglébﬁg 110d REFHit user-controlled
usercontroll venent of the drlve shaft in two or

movemonteof dha @Eklrmmber avith riespesotoghe dibvorshafin tls somé embediimeats, at least

: | so. furt li.d t
one (K T8 T 0Ll R QG +-GR oSl e of g isa
sectiofiloff &R dTRERRATt Wirt fdnfc@SRRRMmERSs, b Rabt dnk @issilafitrupdinl HeMBer

enbodi nents, at |east one tissue di srupting nenber, if
COMPRAgSs a8 Ielongntﬁymgﬂ, pdlazmey oy Bbgrgéruptyren “dimlg impthexerabodimentyeat least one

tlssuegiI %uo[%I ef-mf)er CtO es a }gate en%tb ?f ) € fa]lte %qn%ber m:f%be a non-planar

O3Sy |ssue Brtpt g e
plate member, and in some embodiments, the proximal end of the plate member comprises a

flange configuration. In some embodiments, the outermost portion of the tissue disrupting

member is located about 1 mm to about 5 mm from the longitudinal axis of the drive shaft in the



conprises an elongate wre, polyner or fiber
structure, while in other enbodi nents, at |east one
WO p@saesssd srupti ng menber conprises a pl ate nMePGEDS20081@54602
pl ate nmenber may be a non-pl anar plate nmenber, and in
sorre enbodi nents, the proximal end of the plate nenber
nprises a flange configuration. In sonme enbodi nents,

Collapﬁ?pecqsaﬁkg@%aﬁ*agtan%‘mt 8ﬁn@ft0 R anmiis hgeleploypdiBesition. B pRE
cat

R i e R R R A S
consistingfoif gickelt tiitomivamadloybsiainle®s smelt cobaB-chrominnt A ydeipkdyoetialt-
h 05|t|o In%g) r&g’oodlrrets at | east oretissue
chro ‘il@rr{}%]ty u N AR DA uming-ypRadiun 3l + eg fr om a
[00139" OWPakARG iefiboBBn Gk, ¥hethed of feh@NVitbidhd B)broxﬁ&éﬁ Rb@PSsing

steel, cobalt-chrom umalloy, nickel-cobal tchrom um '
prowdmg ¥ bidkow winsraptingydevesa gomiptising ardriak shafhamd a plaredidy ufmls sue disrupting
membeés rFDOYIPII(%gQ? il]% Sdaléfelsgqg?toa\e/ (%O&l% é’ g(l)n%e ?Xégtl%a Ereél&:r atrfﬁ a o the plurality
of noﬂ 1iéal € s Sie S 4Rt RO ElabdrS Bt @@m@[ btedsBgore tHAt iV is&&f the @B6bling zone

plurality of tissue disrupting nenbers coupled to
and a ieﬁ ger gHpspat 3 REFmak stgscens|loqatp dAstucendhe eeumhige 4ogg aul the distal
r I
stress 25156%%%6%%%@1{ Hrrlg nﬁe%sﬁaﬂyb%n%cﬁ A 1&5%@22?621]8%2&1?&# at%s sue. disrupting
devicdlingd abodyg pbidotiay el Iﬁgrazmml&lsalmidlaruk)ﬁﬁg é¢visd abeasa alrga area in the
proxji mal stress zone | ocated between the coupling zone

body, é?fblcmé HBSRIGH stegss akthe sl stresszaug phihR Ptusplity o€ aglinear tissue

dlSI’ng'll grnlrb%ﬁe?g aﬁ@ Xétﬁﬁmg‘ tHe Efu‘félﬂg of H?suE @ﬁh[ ' g?ﬁjerﬁﬁe§§’é6edlsrupt tissue at
rupting device I'nto a body, positi

the talrgetsztrr:al Inewntei enshodirdérss, ptuitigg dE\pﬂluelltatuﬁuBSLa disamjgfetg member

area in the bo du0|n th reater stress he
compjies apitag PESRTS T SRHBE MR £57 BredatonnSpd Hin to abou
100,000 it @ud irSEHALdnKhIRERE Ne sp%eai A bdabbins Gdvephl ﬂéra@bﬁttzo 000 rpm.
of tissue disrupting nenbers to di srupt tissue at th
In somaegeedimerts, the meﬁmﬁiern@nﬁm@imhm@lsea@m@g am@ugeh@ tran8p0rt disrupted
tlssueplwléllr rloln{ aflr E:Iasrgaue (? tl 4 enetr ¢k uralﬁ f tissue disruptin
FOFAtiong theepl urart di STupting nmenbers at a pHng

memtRREEM thé a@@ bie r5ta%Qndk@ﬁh(ﬂfQ1t1§b quk nie@lﬁbdlﬁﬁoh@lm fdiitlhbr ¢dmprise
ot her enbodi nents, the speed may be about 3,000 rpmto
applyiggsugtiopgo @aﬁotafaﬁﬁﬂreﬂ 0 SirRoE ﬁt?é‘éﬁt‘?ﬁb‘hﬂt%e ay Ak rEL e frgegyrea and/or
adjustgd‘ér&l@ gfeagﬁ) gﬁ%sjs Sét?the%s%l fs[}gss% H)gl%[)dltff at B2} 39@51§1cn310n of the
Isrupted tissue away romthe targel area, an
pluralftyof Hissue drmqﬂingmm:rﬁberi h®orm¢d elmhd)dlmpntsfma‘y aAsufdrther comprise adjusting
di sruptin nbers and the auger are r tated
the gr?f}ﬁ%ﬂﬁf@%@é?ﬁl@ﬁﬁa}rﬁ@%@%a rw@w IR A st Hsrilwglity of
s R S AP SR, BV i el (R0G RS e pluralcyof
tlssueahﬁru;ztmgrrgembms or estcend Birgae s@aalteacﬂjhsn@ the gieast s@@s agdndistal

sressi PadaF LR i F R B Lo SahP AP RS R Ggmbers. and

rotatugg-’ché B@fp poRtidH doiﬁsraﬂi tikshd f49hd HiLosH fddeehreql ress at t he
I stal stress zone to reduce at | east one di nensi on of

[0014 he Irpmgtlaqr!em})odfmqmt gsethgd Sf mpﬂmfggtuﬁ@m dissupting device is provided,
compnTlgg § otvi(fétrl]%? g.} |u2a§ géds?é;rg%r%u?éé B}r?é( nr_%al c \(lil CglstSaPeﬁcP gxgd 5 Hidsection

thereUef;W@@I crafit@iy, a pleadinust Jung wite dgheding I’edgdsﬁﬁﬂ& raids&dﬁ@n of the tubular

di sta
body by forming a plurality of slots between the proximal and distal ends of the tubular body,

shaping the midsection of the tubular body in a radially outward direction without straining the



stress zone to increase at |east one dinension of the
plurality of tissue disrupting nenbers, and rotating

WO b@8g6388p portion to disrupt tissue at the seRCRUS2008/054602
target area. [0014] In another enbodi ment, a nethod of
nanufacturing a disrupting device is provided,
conprising providing a tubul ar body. conprisin

tubularg P8y B MOE an 3% lhg{ltaﬂnn%@g the bulapberbeterpdise g%’heastrain, reshaping
the hegpﬁ{ngg’l@& ‘ﬁ’ﬁ%ctl&{ o ﬂaﬁ%ll? ofd J&'f"dé @ hir&éﬁo‘ﬁfw ﬁ‘L A ttﬁab%g Irfhebtgtc)jl;/lar body

I srupting edges In ction of
by mdpg tHao35%, ragd diezptlauntadhmgyhmrfeslgiped Subhlhir\beéy] tat tleduqertbx stneah. In some
nd di taI of. the tubul ar
embodrobe e Ghr BT e M LISCFaPPE APt SR RO R haeepr with o
rotataBlelsB&ki on wi t hout straining thetubul ar body by nore
than 8% heat annealing the tubular body to reduce the
strain, reshaping the heat anneal ed m dsection in a

tuburar body B3 o ESERIETION UIRHRTE RN £ 76 e
reshaped tubul ar body to reduce the strain. In sone

[0015 b atE iBRhSon ishhestmiiBieotEont thetfblkswing Mphails® deot pliom@hen read in
the tubular body to a notor with a rotatable shaft.
conjupsioRrw iEEERFGITIRARY 8 HENERAN NP I0B4S hatRecqriipg (¢ FRyAMON

practlgeS tﬂe\ﬁ{rlo‘dg Vl\./ﬁésOmhé Wlﬁégearé b ¢8) \%zﬂg éﬁttﬁ’é %](ﬁl(grary, the dimensions

pt1on when rea onj unction wth
of thea/anomﬁ:’mtyarﬂs gurdarbitranifys expahdecsorarﬂqhhad if@edarithaincluded in the drawings
aﬁéPr to common practice, the various features of
are the follo #YSSare not to-scale. On the contrary, the

[0016§!i mm I 101% sRfe etlélﬁtléﬁ%ﬂ hRuSof a%pérm&ﬁm@f&%fard@gdercﬁgmbryng apparatus;
expanded or reduced for clarity. Included in

[00178r aFiGigsis ardetailhé clitewhpwienofithg appasatug DGI6] 1;F 5% is a

00185, S 1D R 6 29 pP RO R el B Sopie ctement
in parﬁbeﬂ}al\éﬁfdctﬁdi end Afllytrbeactna@ndibtistibik, MsEectibelyt 0018] FI GS.
A and 3B are various views of one enbodi nent of a

[00191 i s&UeS di/stoust pisg aEPenelatationalpaewy ofl thy tipwe digertingaptrment in FIGS.
3A anE%Eé}ll E{%& eﬁﬁéf%gos?tgﬂlf Ry 3y i!s%{l:?@ss F&as Z]I%f {/l)é%l ’the][‘ tgsgﬁg lilsruptlng

are various el evational views
ebnwht&&ﬂ@SdﬂAn@pCtng elenent |n FIGS. 3A and 3B in an
ended position; FIG i S.a cross-sectjonal view
[00201>f FF@S tﬁﬁg anfbo Bipsersigds fil‘ﬁ‘g"‘ltlépféﬁ‘éf‘ﬁ’fs ¢frnpthegsembodimgntqt.a tissue
dmnqﬁgg% &GS, 5A and 5B are side elevational views of
er enbodlnent of a tissue disrupting el enent;
[0021] 00P1G. (A Ga sk dlevatiosdl déeve bearmktico ﬂaibodurreawt of a asvot ldr:srupting

enbodi nent, of .a tiss u redu

clemeG A AR COREEVIESY 6 n Rl B CRr e SHBEIcaratal YERaP! e tissue
disruptin@ Wentht bHEIC. bASHEn @kp’ifnﬁ@d tofigtlfmant of FIG 6A in

an expanded confi gurati on;
[0022]  FIGS. 7A and 7B are perspective views of the tissue disrupting element in FIGS. 6A
to 6C in its reduced and expanded configurations, respectively;
[0023] FIGS. 8A and 8B are perspective and side elevational views of another embodiment of
a tissue disrupting apparatus; FIG. 8C is a component view of the tissue disrupting apparatus in
FIGS. 8A to 8B; and FIG. 8D is a cross-sectional view of the tissue disrupting apparatus in 8A
and 8B with a portion of the housing removed;
[0024] FIGS. 9A to 9C are various elevational views of another embodiment of a tissue

disrupting element in a reduced configuration; FIGS. 9D to 9F are various elevational views of
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[0022] FIGS. 7A and 7B are perspective views of the
tissue disrupting elenent in FIGS. 6Ato 6Cinits

w0 esaest3and expanded configurations, respectiREl/¥$2008/054602
[0023] FIGS. 8A and 8B are perspective and side
el evati onal views of another enbodi nent of a tissue
di srupti.ng apparatu FIG 8C is a caonponent view. o

the tlS@FFedlﬁliug%%elamgmﬁFl% APPSR &N PRPApflesscondisEntign; FI&% gCisa
detallg(i @ew%@tﬁétm@u&ﬁ@ﬁ:?)hﬁg ElehRAR %[Gegbof the tissue
di srupting apparatus”in 8A and 8B Wwith a portion of
[0025] he FHGYIs] Odgtor Iéipare darigO2edjatiFhaESiev8Aftone 8Mbadienonani Ddisrupter
mg} evat i gnal %ﬁ%ﬁ of anot her enbodi ment of a tissue
assemblyein agefippgdsp £19% a reduced configuration; FIGS.
[00269D ‘F@G@ﬁl@f ® M dre U%l&is%‘i’éiftah&%kleWs%f@h@dlﬁlﬂﬁtelf hsxeMBly in FIGS.
di srupting elenent of FIGS. 9A to 9C in an expanded
10A te 0P iy am expaoded @I@gumons a det al | ed view of the
[0027@ | S?@ lgl 125% t | n éegzv {305 eﬁ%hodlme CI) of %%19591%2 Sé'lgll%t% erlr%ﬂ%nt with the

disrup®dr a8sedhitgy bJpFE}S agg&a‘qu in a reduced configuration;
5)0026 FIGS. HAto HD are various el evational views
[0028 Idiis py plewationgk et of thetisspeadsruptpg elsmearyf FGak?:

[00293"9%5@@1‘1 i§ R &gﬁ’ﬁ-@ ﬁéhtfvﬁegxp%? e'ﬁ'ss%gl u% ael&ﬁ ROTEIG. 12:

i ew of an e I Ssue
[0030Yv t RIGHel sdbdI7upd ethemase rdphasemthtidls@B.vadas dmbo]iﬁl@&;nts of a disrupter
[0028] FIG 13 is an elevational view of the tissue
structifiesr upt i ng el ement of FIG 12; [0029] FIG 14 is

[0031?”0'FE@§ BARRNRH déf)'l&\ﬁ’n&ilelt Jﬂﬁb&d‘uﬁéﬁ{%f ‘E'téEdé%élﬂﬁtmg apparatus;
lement I1n FIG 12; [0030

FIGS skﬂ(iéamit &) are ;plelespecntvatancb nsd ®1fewv a)f Dwélsmpbogi Bhffmnts rgypedively; and
IS er, structure 0031] FIGS. 18A.and 18B depi ct
100325, 38 “To B efeadc il esihodinedta ot G HBp sERRIG:
FI GS. 18C and 18D are perspective and end views of one
di srupting el enent, respectively; and Ooglf%‘]l FIGS. 19

to 2 1 il ubFTAIBERJIESCRHHIL bdithe @Nsr upt i ng
el enents. DETAI LED DESCRI PTI ON OF THE | NVENTI ON [ 0033]

[003312 o THe ﬁ?e‘é&ft 11'1\%:6 Y804 hﬁ’c{‘t §%8§ %léfa‘h{t%gg@ H%reg)‘?‘(xﬂﬁ $B89%5te clearly

nor e C ea

underappd am #ipestiatd With esspeetto tie fohewingl DaniadgDddetiptidre hen considered
Descri ption, when caonsidered in conjunction with the
mconé\%&%%%th‘@a@f’gwwgg Drgjoi84)- The renoval of tissue or

[0034? el |'[‘ﬁe EJ&Wa@opﬁ'ﬁtShg B cdiR¥rdifa g%écn‘? %eﬁ'}%ffgﬂnérﬂ ﬁ’sﬁ{g f@z}hety of

out pat 1 ent and |npat|ent roce es and surgeri es,
outpat])ﬂ:]tt lndlirpgnes tpracedwmds tinbsuageries | oth El[hgnq&;rcmc pogd dleoefpetlhce The purpose

of theé)Fr?c% gr%trq%galgegz}rtg@%t gﬂg%ﬁ: éoo eaJEellrrfsogfg Ay a?f%ct tﬁe séiectlon o¥ a particular
procedure and the type of access used to reach the target tissue.

[0035] In some embodiments, the tissue disrupting apparatus comprises a tissue disrupting
element that may be rotated, vibrated or reciprocated to remove at least a portion of the tissue or
body structures contacting the tissue disrupting element. The tissue disrupting element may be
coupled to a shaft that permits the tissue disrupting element to be inserted into a remote site of
the body and controlled at a different site. The tissue disrupting element may disrupt tissue or
body structures from the impact force or rotation speed of the tissue disrupting elements. In
some embodiments, the tissue disrupting element may be further configured with a cutting edge
or piercing member to enhance removal of tissue or other body matter.
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procedure and the type of access used to reach the
target tissue. [0035] In sone enbodi nents, the tissue
wele@BaMBBNg apparatus conprises a tissue di srupCT/O§2008/054602
el enent that may be rotated, vibrated or reciprocated
to renove at |east a portion of the tissue or body
structures contacting the tissue disrupting elenent. .
[00361he PG dlsdrpicts Qe gibasimenteitanissyredisTyBIRGARPREIRIS o cqmprising an outer
S it i S ' j
e S0k S8 2hoRSHLD, DR €2 R e 18 Sy e
whichat descdbéd ar gniteisddtal beltne. Hiossiug 6@dpstaingtonagr sloen@mpamayts

.disrupt tissue or body structures fromthe inpact . . .
confguge L §gpip GRAET S BELaBrnt he DLS TS gt Ing! issue disrupting
appar@hLEMEMsSue difup@NEcIemBRAN, WBIdSwill hieddstiSisidan Ghdakdd Ribiall Below, may

el ement may be further configured with a cutting edge
be conftgupicetosiuh ghom reiad, b, dabradrcand/@rpowddifydissed, enaxample.

et G TS AL S B PRSP, e

mediu@l hﬁz cbihpBscddexa il IRGhid & tHe AOLES kiR 1iQuidQAdUed thirol® tHe tiSsue

~ may be attached to a tissue disrupting elenment 8 )
disrupfie @ppatugesdior bigrid; gengfiesdbertheidisaipion ef B tispsudinsgs eptional

[Lns. g e | C I .
comGRALHAF R0 By J95 AATPPREL A NASLER LOrESMER e e
disruptiag telemesit, of pdwes SoiarceldiSpawdriimegrfagep a hatarcoRtrollérss ti&ue transport
i srupting elenment 8, which wil|] be described in.
asserf@%s% ERCrER e erp ) B hAaDY BECBEHT f IR tolgst delprppassembly, a
light s%ﬁfc@,dandbdﬁeror n{iﬁp ﬂhﬂ@s_egl@d_/fﬁé oﬁt‘i@ﬂa? {i£SY16 ftﬂaﬁi)léﬁ’ asge‘?ﬁbl may comprise a
exanple. Emulsification includes, for exanple, fo?m %g

suctioa assesénsiddor ofmetliaggakbagpantiorcissgnbly. newdimore oflthese components

medi um ma nprise existing.liquid at the target
may o] (eSEp g S RGBT s s Culher ERspl RGP other
comp&RAY 18¢4&d didfiodouking 6l 8r BERA0ALiRE cRIretiie 1HIFRGURH O Xample,
~of the tissue. These optional conponents may include
tissuelgligrupting apparatus @i fughertcomprises ay optiontl pput H4thaompybaatached to an

aspiragto)r\l/ Gr gul?:%{artl LSS o Xadi it {rgr%goelltt %Fﬁnstub ofaﬂﬁglv%eurt of &%rtgregetosrite or
power i1 nterrace, a notor controlfrer, a tlSsue

patienk.” FTRSNREibn IGEEANBaY be apoRRRIIGMcElEh pURDYa Ahll §lidthhRkIaPYr a syringe.
assenbly, a therapeutic agent delivery assenbly, a
These| gng iptheg spmpeneninpilihedeseribpgrie graatsr de@d helow. The
pt i [ L . 4 I R
1003780 IR 08 pl e UL ARRPRASAEERTEL Y, FPUCERIDILEI 6 further
compass artbhyrol iGiRefact 10mhinemay bé heslao conpalnknpoverayatact tissue disrupting
through outer tube 4 to mani pyl ate the tissue )
appar%r%?umlpgﬂ@g i)%ﬂ%ﬁtmlgqﬁlcrp or 28 RErst e Hun Py ticglanrapediment, control

interfégeslb%lonfp?is&oau@v&g)rg’ivd? RN HSIRY: SntddiB& i, Yontkd) interface 10
FIG 1, for exanple, tissue disrupting apparatus 2

may chmptisen pednipitiosesslate, opial onlalobpdn sorB® embhadimeats, dwntrol interface 10

ttach to.an aspiration or ction source.to .. .
may P e e PanERbpt P PO Bl UG R G bgstement 8. Abi-
directforbO@kuS ik RipAhg BS¥arR0¢ may BE pFoASdddR aSRHNER] XBy RQnde should the

power ed vacuum punp, a wall suction outlet, or a

tissueghriptig elemhen 8 sghtpdgechira kashygbpemerstiueiure. e sgms sithasias,
aiodg SRR ISE ot B LA 0 BB PES e mov

analog uif diBR4l, and may comprise one or more detent positions to facilitate selection of one or

more pre-selected settings. In other embodiments, a separate motor control interface may be



conprises a control interface 10 that nmay be used to
control the power state of tissue disrupting apparatus

wQ2o08nedsedi ng but not limted to on and of f stBCEES20081054602
this particular enbodi nent, control interface 10
conprises a | ever or pivot nenber, but in other

enbodi nents, control interface 10 nay qgrlse
providsdifppane of rapre deaturgs gf the mgton Ig pull Pﬂleg BYHB PASB ?Pél.trpé fhterfaces for
not or speed
other AR OHRDE ARGl TS BB Bl Tl e o et
[00388. KiG 2! deghiategisne datuntlmg speargtus 2 wathi ppreppaf beuwssmgrfagemoved to

show f’?%@ﬁgl\{t:‘}{%g fﬁ%ﬁp% gﬂﬁ%%}%ﬂgﬁ%fégt%/ %gtﬁétlﬂ;g?ap}g%g@ %u@t‘l?ler comprises
a battdry S2UE pRIvid JoHl W e thdtoS PR hhidviRbd QR8e dﬂku'ﬁtl@lg @ieRnt 8 via outer
may be achi eved by reversing the direction of
tube 4. dn @the@ ambgdintents, a pm@ﬁtfoa@eam@tmyl vavea nelrogmay be provided in
saaiiph 8 B8 i SR BT DA S By Wi B0 R b B
depen8Rigtipd@ $he paiti @il igfoweihesds e tHeSmotdr SRPET @h& dBIpOhents of tissue
control interface may beprovided for one or nore
disruptigg@ppaaupe- the motor. In still other enbodinents,
[003930mﬁ{ QAmé &hﬁ(ﬁc{l&%ﬁé &g{or 4 IA? {ISSﬁJgﬂ Zﬁlg(ﬁ% %'gf]%s Eli%? &bg: motor, but in
i srupti ng apparatus nmay be provi . B I
other ellﬁbd)dltrﬁtntsj sstoe 1dinsaylietdontjg@ap avitht ang o awatibtyaf pastbrs Oincluding but
of housing 6 renoved to show various interna
not hrEB‘?fjp@r?é‘rﬁ(g or gypIvEssapPter Vot /2 SR IOTHY- Bpypatdabishisss or
corelegé"{%g Bf nf%@dTP T} $58e EmbAiMeRY, hétok 94 B{a%\ﬂe‘%%nﬁ%g\%& td 8&091?1% a
whi ch drives tissue disrupting el efent Vi a
rotatiqnat axee(tl ubé:mlt S0t exboahBAUOGEMNS sometoan@siiot 000 ram to about

o055 R R SSHE TRY 8 BAREL I5 BT o

tissue RIWMEStnRl RhaiR d vidyuieh duben odeRend hﬁ%ﬁé@%akﬂ %v1th1n outer tube 4. In
parti cul ar power needs of the notor and/or other

some &iﬁngn@h@@mﬂwt a ﬂglgiesedh Iormopy bavgsed s araieay snogor 40084y ofher

componen?s oefrﬁ%um hQE S g)'r4 0 E:r rtnlat%rsl § tl(ljalt lay telélglr%nsepotrted through
app aratus IS a ITD her e n

outer fbE Al orlt‘ﬁrdigh theh@ el @Hﬂ’tﬁd 184 t[ﬁl sc&lﬁy elﬁf)o@rﬂéﬁfsl gtonnettor or seal may
not or s, |nclud|ng but not limted to an AC or a
be pryifegabgut hoysing epeiie 4 ta Berprlcaveling phrqyisie G idFregr an introducer,
a Camﬁﬁnﬁ&g&ﬁ%ﬁ{l@hmﬁ%@%@l}ﬁ?i thYcﬁl ngl% gﬁ#u%'ﬁng le%nfégp% I@l%(%/ mater tube 4 are
insertedt Iatsbnn&knwpﬂﬁtdltsgftheamw disQpting appa@atabmuy b20&:d0h an introducer
rp sonetinmes about 1,000 rp o about 40, 000 rpm
or canghld b HEENAURES OISO E0) élp‘fﬁltt‘ba%’égé Fpopgte. sometimes
about 0P m MP4ut 14 T8N d BGEr @Red AR ntth 86 Wk BGn:g! ement 8
via outer tube 4 or a drive nmenber |ocated wthin
[0040put évs shonwe iMFIGS 1sode, fame Bmbodimodiofitintus, diguting aqbparatus 2

seal 16 may b d.to ot e t not or 14 and/ or. ot
Forthe S & PG RAOGI I TE) PF B ARGOTTEG] G o BHaF siiratus 2 and an
asplraﬁaﬁ 8F Lirkidn kbate. MRY aﬁﬁ‘raﬁbﬁl BSARELE dortrBE QM? Be Qe FortetRB ple, to
or through the housing aperture 1 n sone

transm%ttfbdqi pemeriabtheanghadvoen of oweratlubfrréybr Beoyghoyfulielar msaper in which
outer pu%? ﬁl glrsgIQee(f L ?1 B%rtlcﬁ)lap Smﬂbélme% 8 A ﬁf corr]ﬁ)plil‘lsélesn 19019 2(5 Qhich

communicates with fluid seal 16 via a length of tubing 22. Fluid seal 16 is configured to permit
flow of fluid or material between outer tube 4 and tubing 22, while permitting movement of

outer tube 4 or a drive member therein coupled to motor 14. In other embodiments, conduit 24



a cannula or other tubular nmenber in which tissue
di srupting elenent 8 and outer tube 4 are inserted. In
W@ ve/1e388di nents, the tissue disrupting apparBCTUES2088/054602

be used with an introducer or cannula conprising an

outer dianeter of about 0.01 cmto about 1.5 cm or

nore, sometines about 0.1 cmto about 1 cm and_other
may ftnlft]heéé:og)@gaq adslitional BO%WtssmﬁmdlquUﬁ @])t Inaited,i9\anflyig or material

q R

rap, ‘g%ggfna} 15) g (gc fe urt ]l%g? Og g@n% g? se a&lggl%cﬁj P?&Eﬁ%h%&cﬁb@ﬁ 2 tubmg 22,
or locatsé dnywhare alve along ilespach vk ysfroptis m@ dmpptmg elem@ntabind thmsuctlon

aspiration qr suction source. on. or suction
SR e B e R S ek WAL A e
substdﬁ@éﬁhtﬁhrg‘éhﬁ%thg&hé HERB dfru A Epﬁﬂd@l@ 24 1R bthehE BN NRNts, conduit
tubul ar menber in which outer tu is inserted. In

24 m?Uﬂ?@ ysed far dathawitedrbwali aménnfusmmﬂ giateriads Qrcsn’pitii@es qy@mtinfusion only.

In OthSIf V\Q%cf: Wﬁnté’f pq.g} cal %g S%ﬁd t énsegt cg%%lﬁz%b n rcggle{e(g aél eab%qg)n catheter or
other Eheddy @dlivehudedidrto Iﬂlﬁi @fdetdithet ween outer tube 4 and
tubing 22, while permtting novenent of outer tube 4

[0041 2o mmwnh%%éntsx%@ré}lbﬁ EUBPIBS 2B ORSE Hbulay memper with at least
one lu?ﬁcf% nc?ﬂp @&’?Ve r?grﬂgéy ctolnagﬂ%éf t H{eéﬂ}ﬁ ca @Bﬁﬂlé e motor to tissue
f |ona npone i nc i ng n1te
disruptingietentent 8alresthad ertlhsammemh,l aifernebye bmal oeﬁhmdadmtiolnalrmembers, for
ttached to housing 6, or attached to port 20 or
examplHp AgusLor C@Ptrplotéaf%lbﬁ%lﬁ%rmaféls&esdésrapwgﬂ%rﬁ%ntéatlﬂme
embocfhﬁﬁ:rrﬁst besME@bE! ﬂ%ﬁdgr%rz}ﬂlsg bROBNhof lhﬁleﬁg]@oﬁéiﬁltng @Bntrol wires, which
source. I'n some énbodi ments, a separate port may be
may berueed dﬁdampmlauenhmééﬂegtlms ofrt]l@«hlsuahgldscntbmltfamtdwsél i @uter tube 4 and

. target site u3| Srupt i appar at us . .
optiona PR GBS ot DRt ey B eheg DR gre dhpghpich a inear
or a n¥h-1iREHr VAt g 13 RGbd. NthUs e RnBbd MRy, bales bk 4MBIRATBSone M therein

for infusion only. I'n other enbodinents, a port may be
may h@sie@lgn@i torbsamer dederguables Mbrrhgathiscditate aereablognitisylar target sites, or
may be s eer Frlbs%}rﬁ o%t@f:er{n enqgcrh%ﬁlgdeéolﬁl %rs}/ngdﬁlt\él ¢ G t%gltl E%Htesamg&:nsmn

elemeﬁ@;n’ﬂﬁ k&8 e@Poditietfs, i biidnadg WRBDBEEleMichtmayf bd BR&kteddR® outer tube 4
| umen, and an el ongate drive nenber conflqured to

to prosle adtitiond|syffagis e Bsturdisrntone apparefus 2ud hgilenedpel erger tube 4
betwe@h ﬁ{éecmsues dl dgupfugég]@ﬁleﬁ{%gqhgﬁjﬂoﬁ ma ﬁ frBHlba%oﬁt OB o Slr)out 30 cm

contain a ers or e to adj ust
ornmﬁnmmbnkehﬁedﬁmﬂﬁsgumammandmmt#cm&uabdeDumﬁmngodkenﬁmtdmutK)
In sonme enbodi nents, outer tube 4 may conprise one
Cmio&b“ﬁﬂﬁé“?unens contai ning control wires, which may be

[0042]J seth {@eMBbRIHNALE, hbBsde fd tin% @ﬁgﬁfatuts %y‘@oﬁ{p‘?ﬂse 8 &Ssue

outer tube 4. Cuter tube tional drive
dleupﬁmgbtmenhﬁylt ey be gﬁ&aclmbly dtexchiileto t@smft oiubmotbr gayoupéed to a

motoR 3R ARG e Pt S S WM AR mav ppenngisgagissee

dlsruﬂn'ﬁ? RO BN tbhemeit NyheYinike dRs BAEtk d@adh8blyS@hichable to a motor
ormabl e, which may facilitate access to particul ar

oraSh%ﬁ@@mkﬁﬂ@egmﬁ@n may be steerable u5|ng a st eeri ng
[00435”3(: Tﬁa B S0 ﬁts %u?m% 635 O gurg(iJ w1th Ml & 2n8or ghap Itﬁ)arg permits

handheld use of tissue disrupting apparatus 2. In other embodiments, tissue disrupting apparatus
2 may comprise a grip or structure located about outer tube 4 to facilitate handling by the user,

while the proximal end of outer tube 4 is attached to a benchtop or cart-based machine, for

10



elements. In sonme enbodi nents, a stiffening wire or
el ement may be inserted into outer tube 4 to provide
wW@owstoseal stiffness to tissue disrupting appeCEHUSZIR054602

The I ength of outer tube 4 between the tissue

di srupting element and the notor may vary from about O

cmto about 30 cmor nore in sone enbodi nents, )
examplgtothas YR routech A ied Beashingty- dpnthesn gmapdigients; thggrip may or
may B0t Py s LODARM e S8, s ot e
the madhinpry stethe ptaxgmaleendios putst tubg dehanemitait la¢ onmyrebgher components,

det achably attachable to the shaft of a pot.or or
for exigaf SHCH QU HOTOPSIRHOISET TS G GieatsnsSaPRERL sSmpghents. In some
embodin®RHEehEisHIUPina D Ha APPRA ST aBBM ICORRS ARt &2 tnf SUBetimes about 2
di srupting el enent coupled to a shaft, wherein the
cm toghefttd erayandethps tiash abdyt 3aan cdbwivt 2 cme Themyergge dramgter of the
.shaft .coupled ta.a notar.. [0043]..1n_sO enbodi nent s
nousi B RE b HEh St Aoy RRARA SRET R MRS EF G pe abou 1
cm toRB6W A &n BARBRE keimie Pibout 3 StEo Absiit B NG d DR kidted Sbdut 1.5 cm to
In other enbodi nents, tissue disrupting apparatus 2
about g cre o igR$18% 6 anayrfughejrcosiiise oog ar meedidegs.dpesstes ot pestions of
1o .facilijt. ; i Ng: t i
exturkBtebub o Bfthces (BBRERRL oM DM piotbortilfs or other
polyner sw&ices.based nmachi ne, forexanmple, or other type of
pount or fjxed machinery, In these enbodi nents, the .
(0044, | Elﬁgﬁﬂo %gemsﬁon@mebgﬁﬁn%y BRI RBHRBIsHRTACH £, comprising
one oft MBreldxdFfonThSHLERE bE O hRRRAL PR raStHE Br &&erfledPoR one or more
while the machinery at the "proxi mal end of outer tube
extendomegerworst2di dn drearewactabpesitoinh 85sue aiqpariagtedsmdnd 25 may be inserted

into aﬁ(i;gfgglfiﬁ%gv&?éq%g gl%;%%gfo:fl g%ﬁnglgan%ﬁﬁetee gc(:]l{lg \ég{é Iglr(‘:)?gﬁc’anical interference from
exten§OPRLHIFBRI, WIRMSEXUhER HRY rdiA¥e 0Poth@RNEid me{e @ BRhsidn f¥nbers 26
to about 12 cm sonetinmes about 2 cmto about 8 cm
may bgrideddinapt bodyetsssatsoutstraetares by tabisneats! gmacTpfidheoeteagen members
26“/q£%ne&ﬁr of the housing (or other transverse di nension
5 YRS I ongi tudi nal axis of the housing) may be about
[0045] chA FIGSBRUD 4D, GiIuRrdisfapteng Ot 2TRDnPPieEs a ReadBOtwith a conical
~about 3 cm and other tines about 1.5 cmto about 2.5
configiygtionspdjthige extepsion teryess 2Sdippitiosed rpembr lapgitidinalgesitions of
ti : fricti .
head JEEANEETPlpaSfil qrell R, oonbl et Qlpical ok 20 other empodimens.
howewopehy 38 hsaydrave b éferpalcpnBgurstied, acdsding B@dw} lifli€bto 3dome
. to 4D depi ct one, enbodi nent of _a ti ssue disrupting..
configlyrafifng cotcave erRdigNEIRg: HRPeSON Bl LN SN CHEMBEtigents, head
I et r 0 ng-
3 B S A G S EIPT QIPTB L, ol o
otherwiise diymipt tisyug pr body sivetreedt separatedyorhexiengen medhbent2$. dndtill other

'thgr romthe body or cannul a. while reducing an

emboiienn e S R P arBre ST P AR et FEh B el e B

mechi@R K ERCRMMIRA %agQﬁl@ge@orﬁ b&I KON tWB&ut TOYE Dometimes about 100 to
ext ensi on nenbers 26

about 600, and other times about 200 to about 500.

[0046] Head 30 may be optionally configured for tissue disrupting or disruption when

extension members 26 are in their retracted configuration. For example, head 30 may be

provided with cutting edges or grinding surfaces that may be used when tissue disrupting
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may be used disrupt body tissues or structures by the
repeated i npact of the extension nenbers 26 while

WO 2aoatiess39 [ 0045] In FIGS. 3A to 4D, tissue di SPUPUBIG8/054602
el ement 25 conprises a head 30 with a coni cal
configuration and three extension apertures 28
positioned at simlar |ongitudinal positions of head

apparkgs ARREE 11 SepE EMPgIapdtinthe e IngcgrsPr Hiidingoyuriaces may be
used \gﬂ’ﬁ‘ E)&@Ill51$}?ﬁgm§gr f21b n HellSx (AP g(‘)ﬂffg%sﬁrontﬁg ‘O@:‘Ille r, head

have a erent configuration, incl udlng but
[0047hot HeaaerO ethytoptianadlyn®ngoisé agoartat apeartura whoarhoaayebe used to perform

conf i uratlo a cube confiquration, etc. |ln other
suctiod g BuIURD &t ulaet36® AR Ortsrhsrise-aliae Pr fiher Beromadigle fuids or
materRAGBShd Rffet FRY VR 31386 & dthtr cobIAPma@FihiRdhor 8XMSE fay be used to
~or otherw se disrupt tissue or body structures
limit @Hﬁhfrrataé eﬁfcrcm mhaé wtagwpstwrirore fiveionab@ othay feicey dppdicth éo the target site
surfaces

durln%ren%ovtaﬁ);r ce )r/esb 21%8 g%lane élg ghels n}artéc’ AN, 0Ly .?é\@ be crha]tled In other

embodlitiERAB! ofBYr thelRIRerhpcdfic apaist ma) bt praidadtin H0Qine or fluid for any of a
soneti nes about 100 to about 600 and ot her tines

variety g therapgeris ¢fegko lﬁhe%@fecfm%]nch@g@n@@nf}mng@ry effects, anti-
t | t
i RSBt KRB Bl B AR LSRR o .. i
30 mayéialvaalﬁ ecregnfingereasi oRragtoranexarpli@endi@nditBOespeot thés central
rovided with éUt tin uaz)dges or grinding surfaces that

longltﬂ‘é%?alt?é“%%éb% W2 ORS SFRptaEERpaPatifs> gmjtg about 1.5 cm, and
other BREYREGH 0.040 ns RWoGPEMI Ments, the cutting edges or

grinding surfaces nay be used with extension nenbers
[004826 iAs shénen in EXIS 3detd %mkiegmoamembewﬁ/why be f@0Ated to extend in a

radial N T PP S Pi-o B danept Syu R bf fisfleggion may

range iogh Au@et50debRedRIHHRNL + PSRRIt Erobpdhk REntRAl aRisR@head 30 or outer
bi oconmpatible fluids or materials to the target site.
tube 4 semetimesaibione-98degtcheto aboot +Hydagatesr dng| other ftigres aRewt @egrees to
o385 42t T N D5EB S S T ccion
membgt tceabduft fiftg ex ABNRMepIbeB e Wi@s,. otldi@ing’labo@ th e&tdﬁﬁbn members to
materials may or may not be chilled. In other
about @}ﬁ@b%tﬁ@%@%me@h@mo%nd@fr@ﬂfrﬁé AR taxEensige masmbegy togdout six
| .
extenﬁ?r?%fgl?)grse urAtSI s@g e ?xllelg{tgs %ﬁqtfeosélgj %}g{ieg%?gﬂyﬁanﬁjepﬁ%q‘/ ﬁé§/ ik comprise
mmﬂaanbmfigunéd ﬁnpmemt;erﬁbﬁent(ﬁher arimplag, @ntbodﬂnemfts‘ with $wo or more
anti-n oplastlc ffects, anti-proliferative effects,
extenyji e FSANgyf have terﬁeeeoqs'égaﬁggam neths, é:ﬁo%vsg?t&)é]él areas and

shapedli PREL K gﬁfaﬁ@ﬂ OF 835k ioRD SV & SQefidENShOE ntkd Rof (RSREGIm along the
to i1ts céntral |ongitudinal axis, of about 0.02 cmto

longitadhioaltle@gth of theemEnsios sneamd@ut TnOscognecm ogli mbros) whosesextension members
C

and ot her .ti nps ahout m t aoﬁ_bsl.cm [3%848%).
compiIGIRP PRmBE ST SATE 48 TERt B Po AoHirtser S0yt es greater
than tROMdkaBLRA theOstA¥d. ENGihdd embbamhcdtd, heOWdWASTthMEPs hidy be about 2

their extended position. The de ree of curvature orf
times gedtout o itiores gesater than the thickness, and other times about 3 times to about 5 times
greater width than thickness. In other embodiments, extension members 26 may comprise wire
members, tube members or blade members. Extension members 26 may comprise any of a
variety of materials, including but not limited to nickel-titanium alloys, stainless steel, cobalt-

chromium, polymers such as vinyl or nylon, or combinations thereof. The flexibility or rigidity
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range from about -150 degrees to about +150 degrees
fromthe central axis of head 30 or outer tube 4,

W@ vet03ses about -90 degrees to about +90 degrRPEEUS2NE054602
ot her tinmes about O degrees to about +90 degrees. The
nunber of extension nenbers 26 may range from about
one extensign nenber to about fifty extension nenbe

of extgpsiqpymembers REMAY; YakY PGS AHbthe k‘tt%?fiseidéﬁ SUSERHDOAY rrt%eﬂal to be

remo RO scﬁh@@ﬁlb ihieRs! Qi (g%%}@ e§ten§5‘ﬁj m%ﬁﬁi%fs' IS5 f’lpﬁ}ét tﬁlckness of
ext ensi on rre ers i: 0 about sI Xx extensli on ne ers.

about §HISvam taatiehGS5 cBrortroorDsoneotinerssibownt (e ninep sb@ Orﬁagmeamlrvther

. C e sim Iar nf| tri rs, but in

times GPRED. kb ot ara Sht 1 P OE O ipedeso Bigpgnembers 26

may HAR&R fd@ltﬁ@iylalrl@f{gﬁh ReMB6RGE 1R Mt serelhioa il loRBigudinal axis of outer tube
| engths, cross-sectional areas and shapes. The

4) of ab@nf 0.81 cattoahowr2 Qin,rﬁ@mitlmes abdut §nl ex teakniubh cmeabdether times about

0 he J ongi t udi nal h
02 crp REbePh 1 bR B Rl BB b BRELE 6 may v an
overa@ ¥4d@iS(a® heARMOENH SRRt EloA L TthdIndTRI B&thiGonal fi€s Wf B¥ad 30for outer
the strips may be about 1.5 tines to about 10 tines
tube 49t abeit Gk ava e dhoat 2 Kime RemB&IENRY abore0.& tﬁ§b0‘lltnl @nd other times

{
oo PPN R M B A05 TNES JH0ML Bp
configuirdtim it iIFIGS. 3 et D 3ntothee smbodialeats, e;&eﬁﬂNﬁI’E&e@baaQérmay curve or

wi dt h t han thicknes t her enbadi nents, extension
angle gt ¢fdlaneppartigylady é‘F%te GdcopBgpaten. ¢ ube menbers or

[0049!? | a@r?scﬂﬁé'@ﬁﬁédlm@ftts eéﬁérﬁ[bnrfﬁgmﬁé'@ 28 @nagm% if deﬁrﬁﬁz dtacted and

a variety of materials, i1ncluding but not
extendle@l A okel embodimenty @Xtenwm memb¢mR2e smydtegelracted and extended as

copal t chrom ol S .such as vinyl
Eroupg o AP PO PRBer Tfds PN BTy vin o b Sfmay be coupled
to twHlBHS QRN IBARRNLTHAE ORYadiBita¥o c}ﬁﬁ?@nﬂ iR dfighRBon of extension
i ntended tissue or body material To be renoved. In
membgead. enbodi ments, one or nore extension menbers 26 nay
[0050 av %e?errtnl? I f rﬁr;e%;%gg%x&?nbsgol’ﬁ&ap%rtg 5es %g]ka)b QU ?k;roo\,liptemrgﬂgs5 of (] fa(tensmn lumens

32. A@Hbﬁﬁﬁteﬂ i BEG, ADY iH thds bbb ®, elentioOlurhed$1B2 hid def€rally straight and
I ext ended conflguratlon extensi on _nenbers 26 ma

have %hw@ & orignfgfienyith a¢8pp<éﬁ@fhﬁ> @W@%@Xlé s5optenhe d@r the Totational
axis ogh«gz[la%d I'Iﬁ olt gghﬁ)U 'n{éfﬁ %ler?suﬁf lu%h g%fﬂ)n q{neﬁbcg‘lgurved In

mto about cm SOﬂEIﬂES&OUt cmto a
still othecembadithents hedtertsiamd smaixoi m@y Be amgledtoaandidr Hvdy Tom thawotational

) e fully extended conflg r ext ens menbers 26
axis OEEW?Z%@H%(W D% ParPElF L SW&@&P@&CHQ S qgection, as

deterrtiBBd Fidn thO PRI d3@l34QF ek Rh&bh ARAdn PYoex@hnsidRAPerde 98.
outer tube 40 of about O cmto about 2 cm sonetines

[00513boHGS. JA e 3B deouanother eyanapiel obHa Hesue wdismggingledamend 33,

comp e A a1 g ARG PEOF TR FON P PRI ETRT b B Ty be fixed
in tha@t‘h@f Ho 8FRREhAB fcracte %@t@@l@?m@'ﬁiﬁ@ﬁrﬁ B8y ABY bEHEMrAeformable. In
e out of plane, particularly in the extended

some e@Apdigigntst foo ﬁxarpnlezugptruding omebsppiuinae defdect ediadlyshward or outward
upon ﬁfgpﬂ@? agams?cer n QodyI sqg]%&?&ds%gﬁ laé’ borneet. TRekS gxa%lpqe, three protruding

members 36 are provided on the distal section 38 of outer tube 4, but in other embodiments, the
number of protruding members 36 ranges from about two to about ten or more, sometimes about

three to about six, and other times about three to about five. In other embodiments, protruding
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extended. In other enbodi nents, extension nmenbers 26

may be retracted and extended as groups. For exanpl e,
w@2masessaenber that is axially novabl e withi n BPCE/ES2008/054602

tube 4 may be coupled to two or nore extension nenbers

26 to facilitate changes in the configuration of

ext ensi on nenbers 26. [ Q050] Referrlnq to FIG
i

membggs nBRH AN dPtadnD gecpracye back BiddAith g5 vidrate 9& 3e‘ﬁ‘§ﬁ rpbout 1 Hz
to abdukl WM@ZZ S?Iﬁ&lrg@sodb“oh?@() HQ t(E Ll%ut 6@4Hk rhntdmtﬁer 9‘11)5‘[&% kHz to

ext ensi on unens ar e genera Yy st ral ht an have a
about pﬁﬁ &Hze [The nimphtuat ioo maghurerad sipﬁ@tztcemenurh@ lbeoatgxut 040i rmah to about 10

axis of outer tube 4 or the ro i ona f head
mom, il 6t P 0SB LS M PP B ey &3 S gleut | mm.
[005200NPhdcARM, gl HEMBAK ‘?5@ %ayl Have hhﬂf&mpéﬂﬁfn—ﬁﬁﬂi?@ dBRLBetional dimensions
ext ensi on 1 unens may be angled toward or away from

along thedr loogigudinnh éﬂngsbs; §Il 6f€ Sﬂ?@aﬂc gmbo@modenmgd eFlargbdind 5B,

- ¢1,QC
protruhelpipfice b P TRE P B ra0 G SR Gl B A sh S daney be
blunt 32sHafpe@¥d. €P&deQ M4 2PEH pﬂ)@u(ﬁﬁg nie{boi 36%&1@a15566 BRGt &Bharpened. In
depi ct another exanple of a tissue disrupti el enent

embodigentsomisie ﬁxeﬁgswswtmﬁama%@% iR configest ﬁoaeta%gmﬂa@ﬁb@r@tlons,

r r A .-
edges 39 aIelg t4§n Lﬂfgdrenc?)él ac? _dﬁ&:r%%}tgﬁtéip%gwaé ﬁ%ﬁgrén{] %tﬁﬁ%, fﬁlgﬁ%gg Br grinding
charac’ﬂémsmcg,l dépél’[du@@cf)rot‘mf&btlaﬁon Hitecsione Adyoh adFIGEN 52, anliGiB, protrudlng

protrudi ng mepbers 36 nay defl ect radi
memte ol B h SRS porinithaerdlydieic! todpe }ﬁnﬁl%%aeﬂ axis of outer
tube 45 bhih lofe? %m%H&lﬁle"ﬂ?s BRLsurtale il bt @éaaﬁgfeg 'ra(ﬁ!ﬂ[}ﬁi%ward or outward.
protrudi ng menbers 36 are provid g on"the di stal
Similage tinensB8ice 6 of petrutlngenembdrs 86 nmay dehegled mowail we nttsvard, or may

be papf @ Feaaafeci B Rk SR MBS dor s eraiBae THPEE: 1 Py have 2

gener@B0dtai gt ¥on BHatinN & ddpidiBPindeist SARLESBL 6r ARPHAV dnVifhgled or
InonreMmmnmns monumnmmMEm:%Im

twisted gonigudatyin. rTﬂteatornﬁguratl@m gt donensiopheficagh ﬁrOft@ritnlg rpgmber 36 need
brate t a rat.e bout, 1..Hz to,ab

not beRLFAE B ol B Tho e S phinf et RBS MmO projage teneth of

0.2 craboaoub9.5kchiz ot @o@beshet B3 abblat 0.3 bR taAPbUtt2VTEM O04nd other times about
b;%nltude of dlsplacenent may be about 0.01 mmto

1 cm tobget hdcwm someti mes about 0.05 nmto about 5 nm

[0053£nd F?(t}gl €9 atnld%sd ?p:? g{,‘)nep erillb ks %? W su]e dipt I%Ja%ﬂaratus
rotrudi ng nembe ave uni orn1or

comprisios ﬂelsdeﬁormﬁi:ﬂé odnasree@aomﬂalatlmng dtsheiting letmgintu dflGal 9, for example,

. lengths. In the specific enbodi nent de ted in F
depictg An ﬁﬂ@Oé@ean%P%%@t%@P r%ld?féb%ado fr oMt f Exurgd eperit

surfac?q 300 Shigld 1391 iA TG BNORiseh SRBSmERHSy iy, B{IMHtOthCI'

or sharpened. Edges 44, 46 of protrudln menbers
embocdm;cnal, tho goié cldravterissics stihe detrédnd 13 eﬁﬂmadllﬁﬁ ey bmhbfif@ent than the

R N T NE NS

embo&igttht Sl @dudtfshtianhpyarktas, %ﬁl\ph‘é‘ﬁg i fifeBIcBRtigEBidd MAd 138 with
chopping or grinding c characteristics, dependi ng on the

one oy mp@tquamgd Fhanpingon. depridiog eflgesFIES The shagpressRngle or other
conflg%rza on'd Ieﬁges 140 may vary along its length or the region of head 138. FIG. 21 depicts

an embodiment comprising a head 142 with a plurality of grinding members 144. Grinding

members 144 may have a homogeneous or a heterogeneous configuration and/or spacing. The
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menbers 36 have an outer surface 44 that is generally
parallel to the longitudinal axis of outer tube 4, but
WO poostiéess9 enbodi nents, outer surface 44 may bePEHYE2A8/054602
radially inward or outward. Simlarly, inner surface
46 of protruding nenbers 36 may be angled i nward or
outward, or may be parallel to the |angitudinal axis
degreg,pl harnsiesy %%08& sepifarg] shgpe of Rifih g b éps 136 Mty ahapether
enmogngﬁ&erally strai ght configuration, as depicted in
FI'GS. 5A and 5B, or may have an angled or tw sted
[0054¢ onRiefruriag {odrIGSTRA tg 60f inganottter embaah(hedt enssisondisofpting element 47
each protrudi 6 need not be the sa
may s CHE UM oy Bt P o RS P es ek Hdisatfsrupting
memBR¥EIPA8: K884 tBdiRbd Bordigamtio m%‘bvngn PIGH A and8h 8xpanded
someti mes about 0.5 cmto about 0 cm and ot her
Conflgwrm abdewniin &5 6Baind 6C. 1F161Se ﬁA ang GB:ﬁre F«t@ctlt@ vigmg of tissue

disrupfi 166 gfegl%e g4’9t egpe Lo ﬁ@%g t§ gg‘; r]ﬁé%eli At cul?]rI eﬁlri I xg éigplgted in

FIGS 148 &U6C, dhsddppéd @X@hrﬁiﬁﬂiﬂhﬁy bé&téatroli8d bl @ha X@g'@le €istance between
depi ct s an enbodi ment conprising a tapered and rounded

the dlﬁéleﬁﬂldﬁ@@nﬁlnpfwlﬁlal @&iﬂr@cﬁxaandgbletca%% é@és digtancegppy he ghanged with
an adjég‘fﬁle!tlpm@nb §6|9thﬁ %&faﬁgﬁg%dw{o cﬁ&ﬁn &r(]ilitZ &f%?ﬁan%ggle cage 48.

n o her
Adquhana&makm§6m&@r@hqthea@uBWakuﬁndmkﬁAﬂaﬁmheadhiﬁepnmydovmume
be different than.the grit characteristics at _the

to profespthgPul g e 1515, 43 COwN MgheRYeep 3 usTePm Bl5TEcs S G ARt daafena 2
perm1€s%&gb%f]éxﬂ%jldﬁ)lé &a%%%@ \gﬂt}ﬁ{u%' mﬂs&gtlﬂﬂpﬁ[@ﬁlg%w desired setting of

conprising a fixed ™ onfiguration head 138w th one or
adjustmenemeunbel 51g, Inaiulnm pinbgdionentie b ppdiongret gé sdjllélﬁlenﬂ'hember 56 may

rotate ﬁaﬂ& ‘5%2?9/53%? gmﬁi:roé[% aé{ﬁlgilt%[?.xc c?lﬂﬂﬁl{gg}é%yot%: Hffpvﬁggggq}éhor proximate

to the ahﬁsm?enl nREMeELS 63%‘ aBINR Qe FTBIR beGOSHRr ddfils e nit@@sér 44 2nd its control
plurality o grinding nenbers 144. Ginding

Hﬁﬂﬂﬁﬁd@éwgidﬂng¢ﬂﬁ?thhwéoaHHEWQQSﬁEBW§X@ﬁPh het er ogeneous

onfiguration andlor spacing d of sharpness
[0055 ; CAr Ssm%netc Ione(%lS tha X op ure ?o ﬁ%}&%ﬁi%g% ng Esmn of

expanda@bly chgde 4% ha bt}ﬁiﬂbﬁ@bmﬁ[&l&s oﬁ@&ﬁﬂﬂ)re@@&;ﬁfr{al shtitohs cme@andable cage
6A t0 6C in another enbodi nent, the tissue di srupting

48 may) lgpif it CHPANRIRY IAEFp AT g@ﬂ%ﬁﬂb&(bﬁlﬁatabh@lt@agbe 19g4\pE ¢rPgREon may
e o SAALO) A Bl 00 MBI e FRFIF il ot

durin@ése. dndoaa embpdinctad, e;cpafldzgﬂmf edgedi8, in asedutodwonfipufdties idy have a
and 6C. FI.GS. 7A and 7B ar perspective views of
1°nglttlﬁh§§1uﬂém&’fl§?lbéﬂf %O%Hetﬁglrﬂ) Ut GO B R SeMEgmeg AbQu > mm to

aboutqg: mﬂlnaﬁdnﬁhé}%ﬁés%ﬁb@tr 6 RAPRAILBENMO ﬁﬁp bid §fad &p Eﬁﬁ c;/)ﬁfg‘guratlon

C, the degree of expansion nmay be controlle
may hcahfaa] gmggudlhel dinshaocs’ dWetboeehmnh® abiost B mendoB2timagabout 4 mm to

o 50 Bl R 0L SXPARIEELS RO, 981 TG ) SA0EE o, e
longltﬁ&ﬂné‘l' didheR QP BES thes16ks St %lztv@@ﬁ‘ dtuing@RARG Y Br1a§HEPe a length of

about 3 mm to about 18 mm or more, sometimes about 4 mm to about 12 mm, and other times
about 5 mm to about 8 mm. In the expanded configuration, the longitudinal dimension B’ of
slots 51 about 2 mm to about 15 mm or more, sometimes about 3 mm to about 9 mm, and other
times about 4 mm to about 6 mm. In some embodiments, in the reduced configuration,

expandable cage 48 has an average outer diameter C or transverse dimension with respect to the
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Adj ust nent nenber 56 may conprise a pull wire or
tension elenent, with an optional overtube to protect

W@ b@spedsBd wi re. The axi al coupling between adjRCI/OE2908/054602
menber 56 and distal end 52 permits rotation of
expandabl e cage 52 wi thout substantially altering the

desired setting of adjustnent nenber 56. In_ other
longitagigalfimgntien Ofagnﬁal; P4 éﬁnra o abqut dmmy jsomatimes abeyiryam gbout 3 mm,

and otfBY tuF@st it Volfim& Qg(ﬂg 6}? m@ lin 48 &Egnd%ﬁ c@fﬂﬁ@lr tion may have
coupl ing may be provided within or proxinmate to %
an aveaaigamttammmctenﬁ eor tABsvarsggdinghsibhevithoegpectg tlh’fe]lOVl@lGIdlnal dimension

o a8 R Sy s BT P G B Rl 8528 s abou

4 mmlt@8ER] 6ARINY NN TR PIES. 260, sRes SORSthverH & Fﬁné &hdbers 50
the range of expansion of expandable cage 48. [n other

have @mmlhémgtudmé%ﬁgumt@npbwm atier oobedivests oflots 51 may be curved,

. abl e 48 M ansion range. In
netieaf SRR G FRAT ™ol Thperd PrbETRfSE™Cr expanston may
[0056] | M sdrieerBbs@MmBn@Cthe PercOitagh SHagd bMN@e MRIERAAGalxmension of

which may reduce the risk of fracture or failure

expangghle ageuSelrom dts serscd A tEURSoNdo ite eprandebrantigagpsiongs shput 10% to
e onf h

about 30%%@%&@% en)foluggi‘fnt(l) glgbqug% %%(f“ot ellztgrﬂgr%ébgg{ P% to about 20%, while

the pesciieigt KR galod disniptimmntcntd 60tfroh51tmaduéﬁﬂtb0®f1g9ﬂ‘atlbm neiss expanded

about 6 mMmtoQ about 10 nm and in an_ expande
configgiangd ?'a%téﬁ"/%aﬁ%ﬁ%aﬁ(@"/@ SP@ﬁ@W%b%ﬂg |tﬁéh%‘}t<§9%A“mdo?ther times

about Qb%ut'b a%oﬁ@ﬁSf%) ﬁlt%%ﬂ{e é@odﬁfﬂletﬁgm E&?@nt%%] d}"{hé Quter diameter or
about 12 mm and other tines abo to about 8mm
transvierse diveenseniuvo el mogitudgual aimemsjont dfexpanigbkewdgnéd or disrupting member

di nensi B of the sl. ts 5 bet en di srupti
50 frof b BR LB RS HHTR oA SRGIF GO HB AR P G b (L ADOY§200%.
sometif CAbolPI )% &PABYut BB aAWihet tlmestaﬁoﬁk%@@% bbb 2 7808

other tines about 5 mMmto about 8 mm I n the expanded

[0057¢ 0 nﬁl@eﬂ%h ¢>mand'ctb&fecag@ d§ibas direshicedi¢anéigsiagion Bnd an expaptied
conflgélrailtlon expaB t{ gagr%n brgall’l ! %It%ﬁenra 1?% %nrgz{tlgfglocl:] ?P%}artrl%{sl i w?ul’cl:th the stress
acting2d¥0dkpaRd AT calgB 48 @Hﬂlsﬁiﬁﬁl‘ﬁg infRiHess 50 B rédiRed e6pAEd to other
configuration, expandabl e cage 48 has an average outer
configyirafipss.e fn Oy eml?%ﬁ@wﬁ e H%‘tﬁ@r?@il@&urwl‘?fhcqf@@ﬁ@&@ cofiguration
ek 0B TR 0 Ap AU B RV BB
embodih@ut, stre? israndried ab@wpantablerage 4din th thetrbduced parfilgdation and the
configuration_my have an average outer dianeter C or

expangled, cIIgNELIon; ﬁ%ﬂé%ﬁnw ReRts el Gegiig ve seryiguirdiondnay be about
the saﬁier!@'ﬁ?é é?@lepfhe"i‘gﬁi&d dordi %ﬁﬁjﬂtfoﬁ AR rd Qde@@onﬁ%ﬁ@ﬁbﬂmﬁﬁth these latter

about 2 mmto about and othe times a
d651g1tsoe)qtaod|ablc6cag¢148/ma§s¢rdml1nt reduﬁd@ noGAessovhiB, insihetenfigutation, while
.bet wee dlsr nmber s ave.a ner a .
exertRE NS e AT AP B Mol SPBIe SO Bt HEF CEmbt: Wistyge native
confighhr@ion i9 clibséBYthDGarfiél hy/@E ex db@ abnfRurangl BeleiiNadyedesesay be
and/ or expanded confi gurati [ 0056] I'n sonme

exertedreiglirnptinsmemhers pevdentiathe e@sh@m@é copfigiyetiong byl lpxggl ampunts of

stress Iren&% L&8n glsruptlng members 50 when expandable cage 48 is collapsed into its

reduced configuration. In some embodiments, this particular native configuration may be
beneficial during use because the low or zero baseline stress acting on disrupting members 50 in

its expanded configuration provides greater stress tolerance from impacting tissues or bone
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expandabl e cage 48 fromits reduced configuration to
its expanded configuration is about 10%to about 40%
W@ veto3ses about 12%to about 25% and ot her tPEEES2008/054602
about 15%to about 20% while the percentage change of
di srupting nenber 50 fromits reduced configuration to
.. 1ts expanded configuratjion is about 12%to about 50% .
withoulibiepyibgedisaiptng mestctso Hisyand Ssh st e paiar 4itheighsptiyrsing
0 0 i
R
actingtan dxpendablegiaizodB nht stlésyengi em todnsexpsredatilacodagecut8daning
. di sryptin nber 50 fromits reduced. configuration to
insertion and SO 8T (e ABTLIE SRPIEA Fotiil s fiied g e Agisyitresses
acting&ﬁi‘@{phﬁ@a%lea&%blmhﬁﬁ?{%hﬁeﬁgﬁ%d 39¢ar.and ot her times
about 200% to about 250% [0057] Although expandabl e
[0058t agdo p8oduas cxpandehle eagecBn¥itly a patticular aattvcannégyatiers ghe
manuf oufrii glél{eat Meli] s X(Feandcﬁg | & Ca%le 4% 18 ¥ hge\/% 8 c%at iovlﬁio?lrused for
RSUEINE PR HFY Rt IR Tl LR PRttt raldiabat (o
expan@xflansiablse 16 aedodindits Whé&e eRpdnagbleeaRerSScdrbbrises seMlsetteel or
npared to other configurations. In some enbodi nents,

nickel?q?féniﬁm lipws.deheraginiar ssHecrsfrgwsion siephidfirabingaling steps may
i .
beus BT R SR TR T LR A0 A RIS g

configusatexer t ed on expandabl e cage 48 in both the reduced
onfiguration _and the expanded configuratjon. In other
10059 11 s 06 O Bingweanablp Gageodd smiRt Ui # % P ikl up@isrupting
1RO, bh18 RTRNAS A EhE REMbENE cﬁs%‘#iﬁgqn&ﬁﬂé L 90k BMifferent.
mem or the expanded configuration. Wth thése | atrt erli]["f161ty Heren
Somegediodmssntexpy notaplise aygbeSramyb@ lond disrupsidg cednter 5660 about 20
stress .while in one configuration, while exertjn
or mofy HEPIFS PSTLeBr Ut S e R R Bt P S glr ey three
disruptidl nforRd @ abshedighcigsrAgidBe iRt | BUbALIABs hout i AEeuAIng
the sane as the expanded configuration, little if any
membsty tegbopeydiprpixemeadesn di srupting menbers 50 when in
he expanded conf.i guration t. . l.arger amunts. of .
[00601 tr é[gfsz Blas%”u %él él}etnéb X %faté]f: g)é%arr)l?%ljbr%% cd C%Ba&/r avEst U fé)ﬁm cross-sectional
size afK prapdaing acapfatl psrtioflof eeIeskitudinl ichsthrF@ueedisrupting member,
~configuration. In sonme enbodi ments, this particul ar
but inpthar garbedintant gt Irow-saetionsbsipredk shapapf the flisppting anembers may
- : r el t [ :
vary SRS AuA M B0 EETR FOSCOARETE: fofERufi ity Bhe mermbers 50
compfiseqviap@sd gofafueaticst Tds svitithk ef dinaptihg arembepadl ddvgease from proximal

i ssues or_bonew t hout stressing. disrupting nbers 50
end S%Q@ﬁtaf?qﬁleﬂofqua%&f{}g@ cB8% 1. VAl Ftgh st fra@gﬁﬁ@l end 5310
proxifBXRARGAD |Iﬁsﬁ8@1’?g AB8mbLrsts0endyeiie @y 6PRT 1SN BF £Q%-8R¥onal shapes,

result in a greater nmagnitude of Stress acting on
includexplutd@blimited tresi8redt tvetaggules saperpidak cactlrarBipgnal, polygonal, and

. stress tha |y occurs during insertion and r va
S e A e R L R S
disruptink thhe@ntRd BOI 11§ §dRS&BBoBMbH I i A ﬁ’%ﬁ‘i@ﬁ%@ﬂs S0GAGEbABicropolished.

during insertion and renoval . [80 ] To produce
Micropelishieamp e ot age nagrediqerthe riplapt ¢happiag onfagment formation when used to

debri(ﬁ:qlrgl]; S49E aéﬁsgpbocfyhs?ructures or tissues. The configurations of disrupting members
50 need not be generally the same for each, and may vary in one or more parameters. In some
embodiments, a cutting edge 58 and 60 may be provided between the outer surface 62 and one or

more side surfaces 64 and 66 of disrupting member 50. In some embodiments, cutting edge 58
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manuf acturing steps may vary dependi ng upon the

particular material or conposition used for expandabl e
W@ 2@8/1d839 | n enbodi ment s where expandabl e cageP@BUS2008/054602

conprises stainless steel or nickel-titaniumalloys,

for exanple, a series of deformation steps and heat

anneal i ng steps, nay be used to form expandabl e cage 48
or 60 Ry Raymil cdge BRl5Hh abetOGfeEEs r abont 14 %r%essmqﬂéraes about 75

degreésu R)eal%‘aEF5 gégr@és' Qrﬂi otilgocﬁl%s B0 R &At(g 9'2)&1@’30 degr es, and still
expan € Cag 8 conpri ses POUF ér fe
oﬂwrdmsswmnuﬁ@dmaﬁbepgbﬁﬂﬂﬂhhgnmm AshQWdemm@dwnmmgsdgméBononemde

ot e TS5 0 e o
whlchdrh§§ PR NG aRBIRE thex ey, @ll%ﬁjb‘ingz Qe diR® 08 cMiuBifyH dﬁgracterlstlcs of

nbers 50, while other embodients may conprisé about
eXpanﬂ@hie orget 4 éepea,idmgua@pn mtg drre¢tbmrqu rotatieh oltotdrggibodiments, cutting

edges%é ég@ gfmgergﬁng Vegth%%;a € Fgﬁltuﬁes n]é’t agr(rg §It1ay[4s6&8t§§ rdD.}:Ig1 igr?egedge to the

other (8 thetfirfg:dee lewsrmutt iestBXpaadakEihads tlﬁ@l)btdﬂﬁ)\ﬂ&in%ctlon may be
uni form cross- sectional size and shape al on

selected,frpeading apop et Flghvolocrtnn efghgtitsuain remm@@? ANGRNYeEisal
, t
anatoﬂ%cglfsés{ﬂfé:g%?s I ﬁgsltl 11; gﬂgﬁ% Q(é‘%ge ﬁiec;ro@rgﬂﬁ 21%%8"12 rhz: tlts'élpe or structure, tissue
dlsrupmg’ﬂ&zlh&nﬂﬁyvm bE yotalednagay Iﬁmrr[ thle @rigcdl udatoalical @ﬂnlgttllils(s) lifiany.
FIGS. 6A to 7B, for exa dlsruptlng menbers 50

[00614 oﬁﬁs- i wtiataddp 51§ T 1B 1R RS gD e may optionally
complq%e:{ gﬁhée ﬁgm?%ﬂ%?{%}’ggﬁ% g@lﬁcglarggyglﬁe‘i %HQ% %ilgﬁlé: t%Hgao'ﬁAbr Emoval of
tissuetvathen of along dutst @mbe éndin B2 pagiquiap xmtradlinemt dépicted, tissue transport

| S tin e have of a vari of, .
assemBly i e R AP el mRaer 10, BN e % i st iy 8 vigh. when
rotated Wﬁﬁﬁ@culﬁﬁ?@ﬁr&:ﬁgm Wil médharRAIp} ﬂl@ihtat@ ipFdXih @ movement of tissue or

el liptical, pol ygonal and triangul ar, for exanple.

other Wiateriglsoxi¢his gherdhomizg! os hmrpﬁél Hrofgquz@ tw oesrpied byiglie enember 70,
as wei a g)tta F%%%aqllda% %El | € %)n&’ﬂbn E)otz?ted n tli]le %ﬁr)m eglbreglon Hehc’al member 70

B3R er € M Cropo
may eMEélrdi’ QA5 t-dhgpdTaNssQE, IEY onether @aREER]s o @gdnitStto@fouter tube 4 or
ing or fragnent formation when used to debride
Supphﬁéﬁ%@i}l siQep b swaipgdx r uct ures or tissues. The
[0062322&1& ea&h (gelﬁrélg{lr% q#eglé:ﬁ!lre}g% &r%?%ﬁavé%rlg ﬁldﬁ%ﬁedﬁ?ensmn of about
2 mmio abomaf)anﬁbramm Jomeions abnﬂncﬁdnnmemtabpum auf dndngherdiges about 4
58 anﬂ na be % %>|ded H Eg out er Erfaf %
min (Gythgob 6o IS DB eIy S de B UL BE TP & er 70 may
be chﬂ?&pﬁiedsc@a #eﬂ:eﬁ@g? o?ﬁ’l@‘i’ fg‘i’@ﬁfnﬁl difdéhiibRgr @lgcgletuéggran@l(}na range
have an edge~ang about 90 degrees to about
ﬁonldﬁgté%ﬁpab@néﬂoﬁaﬁthbbmguﬂﬁnde@memﬂqnQﬁpu&bddmwﬁsoannwsabmn

0% i B0 &Rt P olbeiTEne TRt SRat eSS Pl ok tmes i

about 300t abdf CREr BBRoughSheliehiafe BBl 70 pictdtih IFNGS e610 R P8 wall rotate
one side of disrupting nenber 50 may have a different

with exppiidablercags 6& duhieritstiheudingesia eonpuen bgstedgéivgonember 78. In other

embodiments, however, a helical member 70 may be rotate separately from drive member 70.
For example, helical member 70 may comprise a helical coil located along at least a proximal
portion of lumen 72 of outer tube 4 but is not mounted on drive member 70. In this particular

example, helical member 70 can rotate independently of drive member 78. In still other
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whi ch may permt changes in the cutting, chopping,
debriding, or emulsifying characteristics of

wexpaneskd e cage 48, dependi ng upon its directPCHUST008/054602
rotation. In other enbodinents, cutting edges 58 and
60 generally have the sane features, but users nmay
switch fromone edge to the other mhen the first edg

embogigentin peficglmempar d¥ npy b moupted PBAlE tHtRES of fumen 7&8&@.6&% be used to
transpgirtrtﬁgﬁé %u?ﬁﬁﬁ#@?a g Zg ﬁﬂgldﬂ% RN tﬁﬁéql Etﬂe ﬂd\é of drive
[ ocation o e tissue to be reane and any critica
nwnﬁanaSoanmhddﬂwunmu%es such that if cutting edge 58 or
ches, on the ue or. structure, tissue

00635 s Alsorbhd el BRbe T 02HelGt & edu Tk SRt dngome
embo@ﬂfﬂe‘htscﬁéhdﬁpﬁE&%m m§§/ bél ﬁﬁéﬂ'l.gft&i) at onk ofMbre IRk, ASso, the degree

illustrated in FIGS. BA to the tissue disrupting

or ané@p@nmm@s rhlelspt inomber XD m@yrmny,sféora abplstsm%tqrn%mgp@rabout 2

turns/glrm ?sgir%ls 13?58 t\flg?ll{ h7§ qal)ﬂs Ilflongbo }1‘ ZP&]‘%‘%& 61'1%1? %[ot At t Epes ahout 1
turn/nih €o PEFUk i1 Suads/efib Qi m& sétehalt Bape & e5id rhémbs FOMmhay be
assenbly 68 conprises a helical nenber 70 nounted on

genergljerogpisdasgepistad ix $IGHT @hto {Thdmt ppetheraumbagigents, may have one or
f

more p(?%%s('i %H%: Q%egzlé rcr:go:;s% SQ(?IOIH}MS%% o ot‘@ﬂg{?&lr%%re??ﬁg%}} lgea&?l}]ﬂar elliptical,

triangtifag tepedvidl, sonaledmectanghl aforany ethet stixpe 4 The aupkightnbys and cross-

hel i cal menber 70, as wel | as rotate expandable ca
sectiopg) Shwv-‘e(ﬁ argsy Athelicq! amampker g mesi fegiior ©Of Mgy, vapedl P%ﬁs length. In
some Eﬁﬁ@ﬁheﬁg Hani H&ica%eﬁbérs lerﬁ/ R‘Heﬂﬂ@ﬂﬁ&i mtﬁa?a?ﬂé? or serially within
lurd or other materials or agents from outer tube 4
ouwrubeéupplled to an infusion port of housing 6. [0062]
n sone enbodji.nents,.helic nmber.. 70
10064 0, 3 Hie RPOUi TR R BB T ot Qikstnd Fistly ape retract
from SRECUbSPBPail&R%h 8PMut 8.0Mht © a@bﬁw cif of Aor@REmEtiRes about 0.02 cm
times about 4 mmto about 1 cm |In other enbodlnents
to abouh é.5|congjic efbi¢rrtinesgibepnd P ke dfouhkking dh Sﬂ@n’s@bomcmemyh@@al
memb&p % Cltogartflz er%ma 3 1%0 ﬁ%rtlcsgmcﬁgru f ft:llf':]r%ent%g (ﬁls Iann %lof ab%t 0.01 cm
| MensPon i range from about 5%
to abdu®?2 akositmdi® Os%mihrrtela abbaroghxt ¢ifl ltcn@lioud il Fesns hihothér téLtbout 0.05 to
tube 4, sonetines about 10%to about 50% or nore, and
about e r IntsoprseEndirnents oxhes diye denbsed/8 iigasipmajly eptepdqd from outer

e RS RO 3R S8 BBl of o

0.01 caxpatbdat? emamgm)ré&omearrte@ alnctut Orimmto atgpuo htm, awdrothar times about

structure, drive nenber 78 her enbodi nents,
0.25 y{geabept 0.5 el I same seibeim esaeerogﬁé%ﬂ%aé&rﬁeewnber 78
and/of REHPAOhEY B RITREY affQt tHeQleg Féémgﬁre Bk Eeby FRTREG t?aQisport
may conprise a helical COI| | ocat ed al'ong at | east

awem@bOX|nal portion of Iunen 72 of outer tube 4 but is

d I n thi [
10065 e TR AT Eai s i R s 24 e B RE it 8] paype
separﬂél'y‘f@m[@i—l‘fﬁﬁﬁ e %\ndhlﬁle %&gé 43, Bﬁﬂﬁr&l{@@ﬂib@ﬁi&lts ARtdl e 74 and/or
menb e nounted on the surface of | unen

proxnamldsap aﬁ rb?e/ 'fwsletﬂ:gtaélytfpm@b‘@nh expagdajde 9¢ges4§b dn gthee smbodiments, one
or mo?e 01 gng%n%?:mﬁzrs?b fn&vu?uall %I%wdtalillg attached for example, to distal

and prox1mal caps 74, 76. The relatlonships between distal cap 74, proximal cap 76, and
adjustment member 56 may vary, depending upon the particular embodiment. In one

embodiment, for example, adjustment member 56 is coupled to drive member 78 at a mid
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menber 78 or expandabl e cage 48. [0063] Although
helical nmenber 70 is depicted as a conti nuous
W@ R00800388%€, i n some enbodi nents, helical nmenrbePCT0S1988/054602
be interrupted at one or nore |ocations. Al so, the
degree or angle of tightness of helical nenber 70 may
fromabout 0.5 turns/mmto about 2 turn

ary
Portloélc?nfréfllluﬁ‘é‘éené%ﬁlﬂ’e@ 6zsugh thaswhen %%u%eutmqn@réérlh %h%%{led distal cap
74 1s 1% d.¢04 F@Jtrv(e'tgﬁﬁvé‘ QHfberl74 M{J%Mrﬁa@ c%p@é}qs elite’f’lde&'fh@éﬁlgnelatwe to

€@ Cross-sectl ona shape of I ca
drive gené)f:aV(D yInramuthetedmhsdldEpi ethen adjlustﬁie@meﬁlhelt o EBhorhmted the

.in other di ave one or The
relariig R of FBUCCULEL [T XpE I PRETALERD Fharerdest ey
relativ3&o @ik € Hlediber ?d) |WiRtel if @hothbl drAbYEmaRt, whéRREEREA! member 56 is

squared, rectangular or any other shape. he turn '
shortenedythareedativa hecatipn 96 piosima sap 74 Infap@nbﬁxedr ‘ehﬂfocﬂlsthlsd;aipc?ﬁ is retracted
var

relatrxi ngigﬁg Hg{{?#ﬁ&# Sparﬁulrmflr f%(lp%nsﬁ i e:prega .}180 ser preference

and/ob&he Q’[@th&ﬁ thétapk 8kduelor 8djasek lstiidldtﬁ/rew,dchlaﬁ néiveehind lblb@d vessels.
I n sone enbodi nents, drive nenber 78 is

[0066¢ o nke&—wrae&lnw t@ekiEnd 0di tetlQP apddh A tp di Pagite srkpdimentei expandable
cage ér%tt)}i? geﬁct%ﬁer?rt Fe@ig{:egi a%td egB%g}eong%g&g& n? %p%%trvé%ngr s

emboditteat, ekpaneablalagt 8101:n@§ bt maabfaoturdd feom altablanddy that is stamped,

enbodi nents, helic menber 70 is | ocated oXj I 0
machinggut ordagesch withy ﬁlﬂtﬁ ﬁ@slerSe‘%%éﬂth@ disruptigg Hﬁ)@ %EW@@H In

other ngc:]drﬁfe}l{so )@Qﬂﬁblezca“gg‘fﬂ(]? AV eSstant i Ha@ﬁﬁe %Qtodrtlasgr Qg f?&h a sheet

t o about cm and ot her "t1 nmes about 0.05 to about
matergirwhere (mer«rég@m‘mm welded or imdad tr ano@nemedgﬁetp f@8n asubular structure. In

maxi || xt ended from er t ube e i cal, menber
some SgORITIeBo g8 TR0 BEVAFY BUBEORTY A Bhds (e R FICS. 10A to
10D adlil MEASH PND Obut @b 6thtr EnbddimBhis OGP 8Ymad Hak® Qfual®¥ & tapered ends, for
somet i mes about 0.1 cmto about 1 cm and other tines
exampibom sage2gnigdimentayounded epdg B3 miag redige seers oeliingeeit disrupting
mem! er 4éjw eneceo afgsn?%(%r?({}gr exggoérndﬁis\élg)trggnn?egnebeg 45?| S(/%Ignrded ends 85 are

deprct*eﬂ &fiﬁlQDIElfgeb Yiahle€er thansbewidtaos El@t’s@?a@ﬁﬁtﬁﬁbkﬁér elBO&b]lenthunded
di stal cap 74 and proximal cap 76 of tissue disrupting

ends &) Baphvesdipmgten @rrg]@ba)rta@ é\il«;ﬁthé Bt ¥ riorpaBdabimenss|8d may be
formeﬁ%%%o;ﬁ&b §¥S§(&|¥dr4%1{ho‘?és@7¢8 ?Mtqg:%ﬂ&ﬁ%gg(?f'aﬁaﬁa%(}ag?epn% g@’ 31 t%adjustment
membex faniiadll cap Faged/H8 prolxrmﬂtclap 77 sortaoickr remipsnentne the tissme @isrupting
di srupting nenbers 50 nay be individually fornmed and
apparafps.ached, for exanple, to distal and proxi mal caps 74,

[0067?6 rnT Hﬁb&ﬁh@hﬂs IRR @S dRRiAeRAY Gbrﬁf)ﬁées GARcKES it hf@}’ and has a
ap 76, and adjustnent nenber” 56 hay vary, dependi ng
natrveupoﬁgtu}agorp that iscubsiantmubly sthiter e theldeptmyed configuration of expandable
cage 81, the tubular body is deformed or shaped toward the deployed configuration by
generating a strain in the tubular body by no more than about 8%. The tubular body is then heat
annealed and cooled while strained to reduce the strain. The shaping and heat annealing
procedure is repeated until the native configuration of expandable cage 81 is achieved.
[0068] In the embodiment of expandable cage 81, distal end 53 and proximal end 55 of

expandable cage 81 are spaced about 1 mm from ends 85 of slots 83, but in other embodiments,

ends 84 may be located anywhere from about 0.5 mm to about 10 mm or more from distal end
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enbodi nent, for exanple, adjustnment nenber 56 is
coupled to drive nenber 78 at a m dportion of
w@oposgesent nenber 56, such that when adj ust mePCT/HE2008054602
56 is shortened, distal cap 74 is retracted relative
to drive nenber 78 and proximal cap 76 is extended

distally relatlve to drive nenber 70. |In another
53 and prsdmalened Sovinenetinegs GRpHenhiebert Sem. and ater imgyabout 1 mm to
t r 1z
about 2*}ﬁ1ine q‘h@tsgé@n% Qgig%él%@dl@é agg ?}e(%(lérgglaeglldsst‘ﬁa elﬁgﬁlgnfe atEﬂIa ézgge Although
ends deraIIdéSrm es. T toahliD areiimte graly fiermed modudirmpting mwlembers 49, in other
ortene the relati

ermbofigletiy SR atnEPORIRRHRE e PR H LY SR oy 3 and 55

or dir&®R aftcHed tb eipsadtsd 77el ative to drive menber 78. The
particul ar expansion profile may depend upon user

[0069pr efsriburtratedrin FdpS t He\ tpi 1d Dbl $anye grhbadimentsrdjsrvptingsmegabers 49 in

their eX@%%C%Id%%SF %}H%tté?rn tvlléélsgféng’ruﬁ% Bgﬁ' 12 %(?;irv% g bl g&%fﬁn%od(jiments may
have alibfstrorhiidhang aariagelarEape, abr &xpaiélall tRe fageuldr dnbsliment, the
depicted in its reduced and expanded configurations,
Maxirpes SEgsyeys| d}memaﬁort % of eppedibirsiee SEiperdiabics te hgepigoximately
r
50% B PRERIEh oBltoh 5P T A B e shogtipeges
howe &3, firam fpesxiimdi tordiqil] thg mmmfn&nn&ratﬂ@vdritahﬁiaﬁilm 80 of éxpandable cage 49

ot her enbodi nent s, a le ¢ may be st.anped,
2y R e rqraee?u@t’(«f a?)@ﬁﬁ i egthe fenearipl dimepaon of
dlsrulerﬂg n?éiiﬁi%ré %n(ﬁ B&R: ¥k dsshupoRaB gﬁ&htt%‘%ﬁ ARG BRI o@E88mELabout 25% to

ma tubular structure. In sone enbodi nents, slots
about §8%ndy HI6Spoldundied, fer trampeandeandabtiscags >0 woaiégumﬂe‘dth a
.in FIGS. 10A to.1 nd to HD, .but the .
maXl%%é@P??@Fﬁeg,A mg?sé?‘g%%c?fﬁﬁ VIS d}&é‘#éeoé th lﬁt&B“eelrfé%m proximal end
54 to 8RESend T oeXPARIBle daBe 30 RIDOHEERRY RliméRY ARG &NESone or more
85 may reduce stress acting on disrupting menbers 49
dlsrupme rmmelremgy hg lwﬁ@ﬁcproempbﬁ@dhmgroenrml@pd oh glervémi@rable cage, and/or

dlstal the %tlsltlaﬁ ﬁ dsexggnd%[)ﬁe cag Ibsfta? geayfalﬂba lfa fd dgtlhack upon itself in the

expanﬂ&b@cﬁhﬂgﬁfﬁtﬁ»n. EaibodBer@eEer8a Moﬂ‘tﬁ\b&hﬁuﬁtll@g@tﬁ:ﬁber is distal to the
. simlar to the width of slots 83. Expandable cage 8 1
distal fads ¢fehe rnaerbl f%et%sbedvrnaﬁwﬁlowhwf lggpgee the HOW cavities or

formnfé%&léﬁés% R ﬁfé%luﬁg%% g\fl%ﬁéﬂ%Qthﬂplleﬁ oI &% d}oyzlﬁlal carqualln still other

tment nenbe i sta cap r oxXI

embommnVﬂdlsmptmg hembecmpaynkntes gehetalie zig- spue gdnaalhptmn@ldal profile
par at 0067] I n enbodi nents where the tubul ar
1nﬂw56693 aﬁ?? LIEAUPNRi ckel -titaniumall oy and has a

[0070!1 at R\éf‘enqggitngwﬁt}so i BAd 1115, s BRIANbS ﬁ'sﬂu}csul%g MedBEr 1930f
he depl oyed configuration of expandable cage 81, the

expantlghiiecage Hodyy bs catdiguraden that thmlaq@etjnstl ond the: dlistel euhdp P byBdof

onfiguration b eneratin t he tubul ar
cisror B aiPef Fng CoRn meur sy S sl atiypdone o9. End
sectloh@%] henty B @fa@l 1mesk reahrd. Wnbiher Shbctimesks ! entQEHES may
the strain. api ng and heat annealing procedure

compyise & sibstanieal lfmgth Df q!lhtepheg mgmbeiyH}, iog anael wareodf distal ends 91, 93 is
omltte gl%g lfl?fthﬁ?%&lbgdlmen S, 9&{‘ segé{gtgs 95, 97 have less curvature than bend zone

99 of disrupting members 50. In some specific embodiments, sections 95, 97 are generally
linear and generally oriented at a zero degree angle with respect to the distal and proximal ends

53, 55 of expandable cage 81, but in other embodiments, the angle between linear sections 95,
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[0068] In the enbodi nent of expandabl e cage 81, di stal
end 53 and proxi mal end 55 of expandable cage 8 1 are
wapasaaBsabout 1mm from ends 85 of slots 83, buPCT/HS2008/054602
ot her enbodi ments, ends 84 may be | ocated anywhere
fron1about 0.5 mMmto about 10 mmor nore from distal
and proximal end 55, sonetinmes about lnmmto

7 an%BI&ﬁS%Sﬁfﬁayaweéf% @bw%gges&& aboih] 2 eg85 ¢ Somesies about 0

e
degreérsn@ aﬁ&ﬁ jho'& § %ﬁtoaL 8 g‘% @gifggegg H;%Joluﬁ@ﬁ d%eé@ §6le angle
betwebm didfal ané53 melneal kactibo |9ﬁmded/\ndztlbedhcs sampt dsrihe ﬂn@i’@bﬂween proximal

th t upt i 49
end 53 Qi sk 15 S e A st e REAT R GG S5 iy S5 T be the same
in anyjcbnrleﬂrh tirl e ba Ao & teBR&en (Rraftthg MembQ989] 1A me embodiments, the
ustrated in FIGS. HA to HD, in some enbodinents,

1engtlmfsnndpc¢twgs ﬁé;ﬁierrrs alzmlt iOFY St thai to abwpairmgd S@nﬁﬁmg&ﬁt@m bmm to about
ner but

h
3 mm i o&ﬁ?{gﬁltles a%g ]hlg\mé (o) a%ﬁﬁgﬁ n,'! Ssl?glp e bodg{ﬂenasri éulls gpfpothesued

that c@ﬂfag@emg fe@ﬁanﬂ&ﬁﬁ'@h@ 81 With Bee PRmbicCddlatiht PHiOHE MAPteducBehe risk of
maxi mum transver se di mensi on 90 of expandable cage 8 1

breaking of HRETUHNE SHTYRSINE EnRATHXT h&aﬁlaéftylgslm@ PoRfg?q efdtiprapting members
ol TS, S0 Ol 0 WSORETRfy U v o v
zone Yfaixi theler fahdetsacarfigeradbmengiinmoBde dfghexpandabdmracage BPconfiguring

may be | ocated anywhere from about 0% tq about 100% of
disrupligh PReSHRT §mlﬂlaﬁndospﬁﬂéw§ 06D bhaHisRlegs: o] ZApneREay Gag ends 53

55 of Qiﬂbﬁﬁaﬂlé A0 Rlanei¥e BPSU%Q@M;IUH% g%hsﬁ[]gncﬁtgll b3 Qf s ting member
ti'mes about 25%to about 50 for
49 mayptenrpdweed exipeain dattuherrmag@iusethesrlsmwﬁtflragm“@ﬂow theh 81de stresses

sener oD 68 DY B HOFAHEE o] PORY BHORIAP CBc g rolged a igh

speedShsd RhpaeRd a3An@fboRX PRBUBPRuEage 48. In still other
enbodi ments,” a portion of one or nore disrupting

[0071 ke nibeths mﬁyﬁub@ embedineent gerostedrin FIGS. 14 tod bQ; mﬂn@b&ﬁ @ige 81
compn?e% e)é('ll?pgg d abl&lel%ﬁiregg (tahag[)]g { A c?rlvtsategls ar% g tr ?ne ?:ps tx?rlnfllgan%gdlstal ends

55, 530er pakiaBlel dag€Rf. Wheh h@a@&p@m?dng:meﬁibm 48tth®Ndefine an internal
Enbodi nents where a portion of a disrupting nenber is
volumyj af ex pandgbleigageid ks t iy sogisgsnborimends. dhip HHeranl wlung mayky used to

retam?ﬁs&q{}%ftﬂe? 'rr?a'ter}'é@ ﬁ{‘béjﬁeﬁ{éé% bR b QW t(fl@Yerg%t%ﬁe Bf the body. In

mng cavities 1n a tissue surface,
some embeahh&nesnmes iiteomal ivbBingr oxy bahbozap.001 ens té hbouot e’ or more,
ener al |

ne di srupting nenmbe may have
sometjiey %Qﬁt @bfg@n& s Jitet s BhecePergiies gt (O3 Ry fo aboli 0.1 e’
and stﬁi(%&dt‘ﬁqesc%fut Q1 3" 0 Sbouk @Q)g QlnRefi&k ihd?disStni iheribPspace
HC and HD, the profile of disrupting nmenber 49

nwnumhaékpamdmbhgﬂEaQBHSaﬂuﬂaqmbemQWﬂfT@lsedambﬂwmapfﬂhenwnml

roxi mal and the di u
oL PR 48l € SadisriilioRoaf e o ds, 97 and bena
zone 9 dhd tRRhASR SrBBlcRRAEx BARRN I DaraERH s SRS ISt ,mﬁﬁbéfw@.
be generally linear or curved. In other enbodi ments,
[0072p e néf1G dRelegBty g components of one embodiment of a tissue disrupting apparatus
100 comprising expandable cage 81 of FIGS. 10A to 11D. In this particular embodiment, the
distal end 92 of drive member 78 is attached to a proximal cage housing 94. A wire adjustment

member 96 is attached to a distal cage housing 98, which further comprises a nose piece 101. In

this particular embodiment, nose piece 101 has an optional pointed configuration, and may also
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conprise a substantial |ength of disrupting nmenber 49,
or one or nore of distal ends 91, 93 is omtted. In
W@ 098/163884¢ her enbodi nents, end secti ons 95, 97PE¢EUS2008/054602
| ess curvature than bend zone 99 of disrupting nenbers
50. In sone speci fic enbodi nents, sections 95, 97 are

gener al I% i near and generally oriented at a ze

be Opwjlﬂééo red Withgopplehieatary &ECEes (oS shawhfar %ﬂ“@k?&ﬁ]{bs 87 of

I
exparfifIE okt 8190 Rl RPN SoER M ma o pOirRld Wipicreip
configumatioarnosy E@benﬁﬁciﬁhfy)r Biabxj;enfgrtbﬂtla;bc ldtsniptnilg @pp®Estus agalnst a body

about. 120 degr sonet i ees to
struct% dbuétag ﬁg:stls sgchﬁs%lpﬁlég pyoc a/o t%plaga SSP% oL tstructure to
be rerd&ved € PFSEMal e h@ﬁ‘ﬁﬁ%9b§ﬁ%ﬁ8 h‘ﬁ\/@&ﬁh%lﬁﬁgntﬁl%/ @ABchahicAE@Ferfit with

section 95 need not be the sane as the angl'e between
the hopgsmtienpandebld cBE: Sndf dnynéne of ekitli intheoart wal s@er&tmﬂ that in other

embo!%i%}fg h%I%}; I na%%{ydl SC%CI TS laﬁgﬁg(ét}onﬁlbﬂlg rrP gn%td we dlng, soldering or
bondiﬂ% Flethoklk ﬁ@yrve P&V ie A usbcﬂtosz(mfﬁh eHEOED HptHefits. 111|i1 chid pagtdlar
end sections_95, 97 are about 0.75 mmto about 5

embogient g fistbenBdard wirkwilivetmaans mentenfe majide poriEpned within lumen
72t AFROR00 thyd OB L8894 e ph i AT REREAL TR componen
in FIGL 12Vt in aembled Rakeexxt ptatogétpapddtiié caps 48ayhile HIG. d3tdap1cts all of the

ri sk of hreaking or fracturing disrupting nenbers 49
Compwnésﬁpﬁl& BERASFONECDYEf di srupting menbers 49 away

[0073§ r omeFé?ﬁnﬁ{bcﬁG@G 8A5cl§d%ﬁ3 ﬁ%ﬁ@@%@hﬁl&@gﬁtlé&e di!sﬂlé)ﬁﬁg‘?lpparatus 100,

I nstances, the curvaturé of bend zone
housn@(@ aowlpdses n filystnzent owciraysni wuth@dhmebWh@dh 1@2 regggured to adjust the

collargy P Sypan e bt srean el Gied . bR hel o) Sl D Biie §gontinuous

range dVelankst @:8AAS RS cage B 10buteX BaRARbEIiIFRAR, B turhlM@ of thumbwheel
amount” of stress acting at distal ends 91, 93 o

102 mgy e @pnﬁlmgedmﬁb@hclﬂsgorrfhgﬁntséh&tam‘dé@ onepri r@hreumeSteUp%itimy As

mentlone Crg 1%1'? rllll% re gr(? Gl Ill’ltrseanf r ql]\; Ple Slf% e%tcr 0 echamsms and
gener at qs nas é/x Ve cage ‘8" v%

1nterfzﬁ:>é@ﬁfa§|®5 |u§ed? ag%oﬁlebmb%dfnﬁﬁn@d ﬁi& a’ﬁﬁusﬂh@’ft nSRB&EHSm & comprise one or

npact ed agai nst. bone or other tissue. [0071] In the
more b]@F]EIFlé Gleareniss Sthamentiserapl Endiéng Gonfpwastionsda resistigpprevent

0 i
overofHRERHAEL AR, ek (1 TR T SR AR RTREIR, At giructures
are previded Bithousidig 6f to exyiandabk gans@gef Sipan\zl\ﬁiﬂa cagt $it dd this partlcular
i srupting . nmenbers 49 may define an intern vol

embogigcah aléweéh%,ra@t@gsafpaﬁawss‘b %Qf{sl@&rq@‘éﬂggtawttﬁ? ssuR @Pm&nng element
ata fﬁ(&i 1oERioHEYsp b&i. l{@@cgtlcgrme& bakohetdiRg 'ti?ing a rQ&l&?'ﬁ ﬁzg%%fek Qvitch 104

be retri eved or renoved fromthe target sit
As mdml@yed previooste, levzadi, renoisa vartets of privear nadl/ov speadeomten) ntm:hamsms

babo 0.001 cnB to about 1.5 cnB or nore, sonetines

may PEWStt 0.01 cnB to about 0.5 cnB, and other tines about
[00748 Oﬁefeﬁ‘ﬁné ® lq@SUBCQma 80 Tthe @Rthonthts bvi@iedusine RSt tABRUisrupting

cnB to about 0.05 cnB, where there is an interior

apparzstpab@ fraindtleiSn84 ang BBgiaQ ﬁ@r:nhfgi tIHE. Selby ¢ somponenswige df he internal
componenps oefqlousmg 6swﬁffe ﬁﬁg S%hgg%chemgtll?:ecr(l)srs“sg %al view with a portion of

housing 6 removed. As shown in FIG. 8D, the proximal end 108 of drive member 78 is coupled
to a driveshaft 110, while the proximal end 112 of adjustment member 96 extends from out of

proximal end 108 of drive member 78 and is attached to a drive key 114. Thumbwheel 102 is
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vol ume may vary dependi ng upon the | engths and
orientations of end sections 95, 97 and bend zone 99,
waeastibss3shape profile and expansi on charact er PEI/US2081654602
di srupting nmenbers 49. [0072] FIG 12 depicts the
conponents of one enbodi nent of a tissue disrupting

appar atus 100 conpr,i si ng expandabl elﬁ%ge 8 1 of
movaklgygopRiegs, 2 fhiust mregnsa d 1§ ihar the rfaes rﬂlum?waef‘&ulg% gﬁsults in axial

movefBht (%%hl@lgt rﬂ&hﬂ& 7% "’@l’f‘EorKé‘ BofbAG htﬁﬂlﬁ%ﬂleﬁlggf IPI;@ rﬂ?y be configured

cage housi ng . wre a USt ment
with I&iltﬂaheddstthataardcmldbmeatgﬁy ﬂocaluhreagecglamequf d’rurrﬁhwltehb102 In other

.0 s an ece I.n thls artlc
embod Bt Revrer e sBrenes o arpRRbma sl i may be used
inclucﬁ;?%“'ﬁ b1t GHal fVot ALY hAlERERAbaPTIcARAIInYdrfR el 3¥4 8¢l a retaining
W conpl enentary recesses (not shown) for coupling

structyigtd 8 &7hidlf is erplagidedbioene ey @upla thrusbmemprethd toaitive kay 114.

.SonMe e nte I Ri_erGhn fi ur
Retif S ERR AP PEDls e PRt Pl Rk Wi b B axia
movefheSts WP thrid neRftRE A1 616 @ikt 1a (had)i gataw&tpuﬁ@bwfzﬂge @9. Thrust

the tissue disru tlnqurocedure /or to pierce the
membey $Ky@apcompse stlangetlgp do fasiliate ﬂ@%@d@f tmushangrgbercld evith
. ' 9
i S T RS0 U ATRL ESEDAS BRI b
movefdast affdriskikky liéhagalilfst ﬂﬁﬁgd/\i 20l Rendeing tsanctutehids rilery @td@mtain one or
emodi nent s, a variety of mechani cal. and

more {eiEmE GRS oeke Faedlith ORI HP Y VesRATHE g dspesendl nyhile
transng'igﬁ aATBY f1Beshb AYivE ﬁgy P14, Li@&EHd sﬁh&t@@l 1t8hl§ %gtlonally provided

onénts. In this particular enbodi nent,
with ame wip erord Bmated M1 ehist JmES’tht'Bde frereiteict @@rmnbm or collapse of

t|o uter tube 4 ter tuhe .
exparffil os5eShfiaisnat ¢ B ou6F AGee ehbiet 19 ol 1) b Gonpted Buing o
coupl&OIBO @%Fﬁar i1 96 Fla$be l‘gnﬂl%hr o@%@&mbﬁe aRlaBhRvENERRIF dFiQEshaft 110

expandabl e cage 48, while 13 depicts all of the
in em e rvthereg (hmfep]@ft I is ﬁlrgﬁlymlelﬁmt@g centzel@nteff@gr7e] manipulating
exzmﬁqﬁgE£% to FIGS. 8A and 8B, in the enbodi nent of
Panflss I'Srupting apparatus 100, housing 6 conprises

[00758N AQjilksduiaesdtin GBI it Eﬁe\lﬂlith@Hg dppakiedero id @Qwered usmg a battery
configured to adjust the col

apse and expansi on
12 thag jronalesite Moy 481 ingrkatishensnecton! Qéamfgf@w feﬁeln£IG 8C, battery 12
may b%%fh‘telnlggl%%d bﬁg&ﬁesﬁéh &Mg%uwu&ﬁ Pc%%'@{gﬁl n%e\% t?f'y’ 55{1{& examples

n ot her enbo nts e turn
of driveaghafie caqninigg aniceatjwittbntahedhkisisme tld?&h&uytbs usérbdre plisoldse®in U.S.

el SR TR oSO o oG
[0076? Y me@é IR RNAN S Tariendib Wt 6f ha Rl BB% n$9&n%§ﬁqlssﬁéhl§gﬂﬁn

nbodi nents, the adjustnent nechani sm nmay conprise ohe
apparatus hefr dsﬁermlﬂcd]@)rml éraitgragyd iotthese figdjesstutariubd 4 nmmpm;q:s lumen

conf i ur iqns to resist prevent, gver ex i.on
72 whiglcaniihe 303 "84T it s e B aEk Eas Qe P gD Rinber 78
compR&k! Qﬁé‘sue' thakporBAKLAbNTERS wRlcB RhPYisslaklichl HaHSd 9. @n Hﬁs particular
resi st overexpansi on of expandabl e cage 81. In th

embogyiarent. diglieal memthsdl iV fresrpacad apguidrom Bmpmlr?@p ap pétl@ﬁpg shsmmg
elemenlS 8 g{)ouq WSel%mt, Buf RIS e¥nb%d1tnlle§1%sl;l %el%a? tblern % %a? TE cg)ntactlng
tissue disrupting element 8 or spaced at a different distance from tissue disrupting element 8.
[0077] Expandable cage 81 in FIGS. 9A to 9F comprises four disrupting members 49 which

taper proximal to distal from a width of about 0.7 mm to about 0.4 mm, but in other
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at a fixed rotational speed. Rotation may be
controll ed using a rocker-type power switch 104. As
woreoesitaased previ ously, however, any of a vari ePgI/U§2008/054602
power and/or speed control nechanisns may be used.
[0074] Referring to FIGS. 8C and 8D, the conponents
within housing 6 of tissue disrupting apparatus 100
embodimertsEmay be 8an-Lgrigg oL may Pk 19 Hagaterpidessgpdsareey The magnitude of

Varlatfé)?’irmmﬁ{?géeﬁ‘f%ﬁvﬁggﬁt 9% hlﬂ{y@ 56%' orGidHe %?r[yﬁﬁleg %% {¥about 40%

IS a schematic cross- sectlon Vi ew
and othet fimes gwut OGrto (aboﬂtcﬂj% nheGtaparimpwd dlisrdstinghoembérm 4FirGFIGS. 9A to

or is i UhiFa bR ETERE 1 LSO e ehee st Ran ssnarebi e ST a o
dlmerﬁﬂinﬁﬁkﬁﬁﬁﬁtld@%ﬁte 9@3 fxhenra Ifrév@@ﬂs@}wé)éﬁnd%lé%hg@él 8R¢be formed

08 of drive nenber 78 and is attached to a drive key
from al_mularhudsbweleﬂrorm@zhﬁgmﬁvralitﬂrwl thetipl theh tobled andhjoirsd along a pair of

oppos%rgsn%legF % 1$1ﬁts ax'lg?l%{%t e ! gb ataiy(%ﬁrrn(llj { t9b2§ﬁn%\é\‘rguelaliéol 81]% outer surface of
the exp@iERbRIGAOE B NRIHnSay HaVE W hn«ﬂ@*ﬁf&&fr bédded@i)t. DescipéEhBodigEnts, where
with helical threads that are conplenentary to a

expangphle seged || is Arimegfiranm arhes eemateoiz], ashglftungprcut may be provided to
slots 8%”3&‘89% Wh%n tl{l:%%é’t%% mag%r[}@ fs £ ?%({I&Pftl&gg tchbfeo e mdewFlls of slot 82 are
er 1 nay udi ng

mani pul at1 ng hrust ne e use I NC
norma t& thedaited Kuidadel of ehga@liToe nt sofiier atbdr deeindaedn glel 6 acts on
rive key 114 b tainjng strucgture 118 which
AsvibP

[0078fonﬂ%%r dd 6 CEpIUmER 6L X RABRHHF cazpel o148, In FIG. 15,
for exglrn MesIbeYLS ]aﬂd dﬁﬁéﬁfgg'n@n@g 9532 ke a]g:lsﬁelﬁﬁ% mntférrﬁ G/?dth along a

aflon of drive | e al so cou
substaamma;bortrmvehhmr $ongftudinplustgthe rHD €is pdr6ctlar cdnbadernkmytht W4dth of

t.o mani pul ate dabl e cage 49. Thrust nber . 116.
disrosts M 1 S8 P S PERUE TS0 E £ ey o s WL pETRY parp g in other
embodifferat tﬁaaﬁraﬁlrratla{is aohi0.B @ifnfdls b MEbuS b fieels i &tk b8 mdTe,a88Rtimes

120 may conprise a bearing to facilitate any

aboutl dirag foobaht himesgiratenfand of étln@y ajowt 1 2ofanersto abp@tr?g@mes greater.
In son%‘e2 f(:)mboR(F ! %Illtrs]l (g] Stngol’fg Lidt e]f§ T dlS ptlanI So C?ers %] may ha D%a0d o3 different
nore retal ni earlngs aCI ero

configiati@shaf @thérlsﬁot@mﬂo alid &1@ruipﬁﬁg ﬂxibﬂlbéd"sl 1|5Q tThaR&Molinkeh@ of expandable
any axial forces to drive key 114. Retaining structure

cage 11%811 |F§Go]r§[q0@“ri’é1513§/h?§?%1/ﬁ4c?élé Ao Biiehige exprdable grgeet4d to the rest
o the’Sfe A5 bal ! S 5 o S SRR S Bbrggenons o

or shager €b¢ hymbaidlted, Ihaiesrmtcm]nerh&ac}mnem sunpdterds oSéxpgndable cage 146 need
coupl er 126. Coupl r 126 conf | ed permt

not eSB! BREID BB R SFOAFT ANl eheo 1o he frfgppylable cage

48. FY# qr6¢ie fotsvgo iRt Em@é{grﬂeﬁt Sk erxggﬁ(ialﬂlecéﬁgg heg b ﬁsﬁi? 0 hlsruptlng

Interface tor manipulatin xpandabfe cage
membass 162I andtthrze eldty }64F|Iﬁith18 pxartltmlalsmbcoﬂlmcntpslptsq ¢! Npmpasms)unded

0 . omered ery gg
ends Tyt BRESFEntSihth ey MubiniatS1o4 Gho i GG BP 4ty at e
proxnﬁhl@nda@S ob @fq{) AMeYb1d 8ag'éaMSth%e@n§tt}ﬁﬂQ AlcliagRdi ARt LEANguTMEdh as those
as a 9-volt battery, or a custom zed battery. O her
located at fhg|destal end 170 of expandable cage 148.
[0079]  In another embodiment illustrated in FIGS. 18A to 18D, tissue disrupting apparatus
172 comprises a disrupting assembly 174 with one or more blades 176. In some embodiments,

the number of blades 176 may range from about two to about eight, sometimes from about two

to about four, and other times from about two to about 3. Blades 176 may be coupled to drive
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of drive shafts couplings and adj ustnent nechani sns

that nmay be used are disclosed in U S. Patent No.
W®G2@8003889, which is hereby incorporated by rePEr/Eses/054602

inits entirety. [0076] FIGS. 9A to 9F are various

views of the distal conponents of tissue disrupting

apparatus 100 in assenpbled form As illustrated in

membep, b &by mgghasical gigrEf apdigibondpngmpsliivgs Drivgepember fyp ggyides in a

tubuldr %Bhy?‘h g@aﬁcﬁ@g}ﬁiﬁlhl }[551?5%5 a hB1GY Pr[%lnﬁgr 19 exRandpR) 1ﬁustrated in
cage 8 conprises tissue transport

FIGS a]sS@eﬂmtilSjD 168 avg&mcliall;z oﬁwmnlgskas c(bmﬂguczaionnbjrbﬂa pthéOembediments, the
this art uI ar odi ment | i cal. menber

biadey ga¥ b8 Pespl ke, P b raclBe A G SE RIS PG pgpmprise

one ofmBARIMo1E 18Y ofB@YEs BB IMbMPBYnboBinRinkehin 8RNOEH ABIE may be
heli cal” menber 70 nay be contacting tissue di srupting

pr OVldﬂdéﬁémhtStedl‘ul@ plame@rlalt maVQinefntt éavend hellical meowef & A fold or curve

may o e B PRt AR BE B S0 G e SR drea o

mounﬂ@laMlIﬂ'hntcﬁ@ﬁhtoﬂfrﬁbélrﬂﬁhbdr‘ﬂ@| Widh rbta@iA th ¢Pipbsi@f direction, curve
ut 0.7 mmto about 0.4 mm but in otherenbodinents,

186 0%@9%&7%\?\3! bapeiefisgl.dpr eraynnla ferelvengilyd oathsransptic agents from

oo RIS SRS 80 BT gy, i

clots dnal caluhatdth andy Dofaissid dimapampaipafias W2about 25%
The ta erln f disrupting nmenbers 49 in FIG§ 9A_to .
10080 715E i)ﬂ“%l it 7Bty Yo ArRsnaie ungh iRerpagagiariceniiguration and

chmcﬁlhﬁ(ﬁ@atﬂﬂnmm @ﬁ?@ o S@W Iois ﬁleQﬁ&@ptﬁl &rafhs 172 comprises

t wodi mensi onal schematic tel’rp at e. ntione
deforpatde bded 1776 tbxtgamyjb@tﬁlapa@ems ekpamiy:db Bla‘d@s ﬂr%@mfay Gmnarise any of a
she t hat

variety AE Rl BbaslS ingpiiRg taf i g teddh poae el NS ateel. cobalt-

chromhift sndBAckdl cbbMUEREMAGEN AP dBRYmT Oh BdBe SRLIGE AR, BIABEI 76 may
to the outer surface of the expandable cage 81, or may

be usdglawigh aﬁlth d@ff@tﬂf ovfer bibedd eellapse blafles Kiérintodhtiptidnesst gpnfiguration

wher a 8 1.is forned, fr heet . of
durln%],antseerrlo%1 Odéhg gt% re ?nét& (ﬁnr}gnts,g[ga%ersc}g@ (rjn a euse thth a tubular

body 88D éd;dﬁ}h‘lsﬁﬂgaztn @ﬁddbl’tﬁfuﬁﬁ@qgo ofin e @hbadimess, f)@h Tfﬁdlel N9®and
a tube, the sidewalls of slot 82 are normal to the

bladeg|fGetre sohlapsecdnecigsratian bupbothexpandevinnifatengded frpghe tissue
RO TFL EA oAl ARy SR Gt IR RS e

body ﬂhmttﬁes].ﬁﬁ)rnalmﬂvelrt&rtlh)ﬂﬁdierdgnﬂgﬂﬁmmg dsb2 Fname 180 genyeoalplige any of a
uni.form wi dt h al ong ubstantial portion of their

Vaﬂetrf Shesistigas Wé‘ierl?]éné’taﬁgus uRnelyRe designs diat Maydisndaptag fir use in one or

more ERBo AR A8 dé%bﬁﬁéﬂ%'ms Pﬁéﬂ%% L §%8'7@5 ahovts. ff%fbrnt No"8860,170,
greater than the width of slots 150, but in ot

whlchwbbdleh)emcsrpom”t@ib\yI:ttfetremcatlnmhansermmw 0.8 ti mes to

0081 5 TS Sl S B R T S P
variety bfBRdicRl FB&Hured, Whidh B RAL&invdsieSRAE RO BBBESos and speed
one or nmore slots 150 of di srupting members 152 may

recoveyafeon suphfpreqedntesconf i gurati on than other slots 150
nd | rs 1 The -
[00822)( pgga%i)a?rgale R9HE &Bﬁocﬁmegt a patient ?sr%)rggpegeanﬁ d?aped in sterile fashion,

and local, regional or general anesthesia is achieved. A guidewire or trocar is inserted at a
desired target site and the location of the guidewire is confirmed. A cannula or introducer is

passed over the guidewire and the guidewire is removed. A tissue disrupting apparatus
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cage 146 in FIG 15 conprises holes 154 and 156 for
attachi ng expandabl e cage 146 to the rest of the

W@ e@®sesssd srupti ng apparatus. Hol es 154 and 15PCTE§2008/054602
have a uni form or heterogeneous size or shape. The
nunber of tabs, holes or other attachnent structures
of. expandahl e cage 146 need not be equal in nunber

compHgpgasAXRYFELIE BLTURET InsRilagrestiafo wfdiyenmpnbiguraygpagg then inserted

into t%ﬁﬁ'lﬂg %lr ﬁb ﬂggerdfﬁl otﬁé&mﬁo@iuﬂ&ﬁ'ﬁ thlé ccﬁﬂgfab roﬂH&? %rrﬁgme
expandabl e cage 148, conprising three’ disrupting

dlsrupmg‘tappzﬂatjl6 hagrbd ibderted dsé@lysto 116@41;argen sitewighqu tltei prujr Msertlon of other

d enbodi nent , tbots 164 c [ Sﬁ Igg ends f’L% &
guidagceconpogentiq B tqrpehyits. h y CMEh O 1RG5 GRBEIE0e
disrupe8ldge %@%ﬂd@@l@ﬁ%@ulﬁ&r it BgpAHeK hritBdhe %@QJCJ&)@ Bur@du@%PBRdaRb R is

cage need not have the sanme size or configuration
contagied b thwexpauiat dibreptert He seins eabodingnts7 heopatent p@lﬁ@t&bh@(s) between

the dl%_l",l%r 1rf§tke {0@1%{ g%torplcgg% raar‘g? g;%toll (S qu Ie SDJ}J{]' l Etg rt%y%lal dlrectlon of

the diSQpRF isSeRc@d Bhseduipbh fg: PasaTBldorshb(W TR s@ie e@bodiBiefts where the
bl ades 176. I n some enbodi nents, the nunber of bl ades

tissue fHEURtE aﬂoaar@téwfcp@lﬁnwmpq%% Rointse eack oy py othertups Aledip-

resist a& ﬂ@%(f”‘?%%eta hteg sﬂ%oﬁgfétg&apf%qﬁ%}&gﬁe }gou D(F e% r?s% body tissue or

structalieibefore tbéurink 48taoyn we deatidrapter fonthainfairt thakékgster position. In some
ondi ng/ wel di.ng., Drive nmepber 178 resides in a tubu
embogjgpts s SR P oHha e PSP PRI PO BF S BT O er textured
surface &4 str@tﬁgeﬁ)tajtlz)ﬁ Jf |t}lleut§etaﬁ %aﬁ/q) efled {ocﬁmo%gér higer %%@y Aave before,
general |y rectangul ar configurati on, I n ot her
duringetdttir eeprnsion o helxdxpaebbleadisrbptep e‘fla:ltwh |0k glechaninadl espirapon may be
applie r?.\é %Sg{qeﬁ‘?re Qg:gélglgg folﬁ_ rr%:ﬂegﬁfi\pggfas%g%mg I r%%gca%g%lsrupted tissue or
to cleNHQYA A MhStarg@DsiftN Th oMk iRkt4HdEY BluitBdr diBerRhAME @R beQnfused before,
facilitate fluid or material novenent toward heli cal
duringreidfter apgod af disiugting tacaleane clasly el tseat hie t@rgetdsltpo The disrupter may
roVvi t|n flan t her t e
be regB PSSR i ot 28 e Sl i R B apeansgy e
disrupiérindgy doRpibes rotatfdn dhiap répisioathgl Buttih ethepp@Bbditents, the rotation may
direction, curve 186 of blade 176 may be benefi ci al
be stoppgd durmgprROsItainge | lnisprg embarlinests. thsctispriar may kg éﬁlﬂ@sed prior to
t I
o AT SR D SRRCESLE 4R B gy optmraion
[0083b] obdsarhotmbatithends e tinak elisraptmgaappyratus amytbesstaged as a hlgher
speed %lq Eglij?g%}ét %@g]g%&g%%?qﬁ% 7132%%% th%gnﬁégfm%gﬁegﬁsgd (t)of mt())ldglgltee tissue
respoﬁs@ Rt HRYARL! 9R RRSkdCthiabhiEAd hdrst&aLd: AR tallf'ét eSS, 18A
and 18B, "tissue disrupting apparatus 172 conpri ses
[0084¢lef emaubiksae disademgliy GOmPﬂatedn:ayd Ebleqlmbﬁt hqmisa]fdhe target site is

e GBS Y GRS A LBl O e

embofinfhRl ofd $rafbléMees highidl 85 8ssab ﬁﬁéhorsctﬁﬁ’yabé pREQMIVAG thefskertion
ni ckel - cobal t - chrom um nol ybdenum | n sone

pathwapttiicitstte e/ouhil algsere]1 Tsothayerneodigentsygnetpr andrg yyegnd drains may be
placec?j lélngC se%’l(}n patﬁr aatyebetfore unn%posf%ftgr %ovallgﬁhe Qdabh (be? lof cannula.

confi‘gu
[0085] The above procedure may be used to treat or diagnosis any of a variety of conditions,
including but not limited to dermatologic, central and peripheral neurological, gastrointestinal,

traumatic, musculoskeletal, rheumatological, nephrological, neoplastic, inflammatory, auto-
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during insertion into the body. In other enbodinents,
bl ades 176 may be used with a tubul ar body 180
W@ vpndzssng an expandabl e funnel 190. In this PCT/US2008/054602
enbodi nent, both funnel 190 and bl ades 176 are
col | apsed during insertion, but both expand when

extended fromthe tissue dlsrﬁgtlng apparatus 172.
immupedygsguasand offier rorditienst Metberlsayaqsessignhe sring fof grample, are also
desanF@gP@§ P BEEPopBRIYe Hi UK. %f%uﬁ.rmm@@y@r&n%rt&s. Pat. Pub.

amage during use. Funnel 190 nay conprise any
2007/021 38 84l ceftvyhlolﬁ anegstdbly emtorpartied balrefereves indbsir entirety. Two

funnel -type ns. that may be adapted for use in one
examyfi it bt Rk APt o ot bobat ant o,
7,108,705 and U.S. Patent No. 5,460,170, which are
hereb i ncorporated by reference in their entirety.
SPINAD®ROCHBERESssue di srupting devi ces descri bed herein
may be used or adapted for use in a variety of nedica
[0086pr OERfatid@Ble tiskikeCdlsiiBnd@vi@s $ndyn¥stievigsefull @lorthopedic procedures.
traditional surgeries and speed recovery from such
For exgmpde diifcegtomy poaefues Fanheaiiyieye ohvasiays eqysbdinfeRg insguments of
e r.
varyifEe ne Bedh SRRGE AR ARGl g R b Bl A o Rfen
proce@uesjs\mhateh@rmay Cmad glreater alseatdi@dofahe gpiddsinaechyttang@tve access to

site a he | ocation of the gujdewire is confirmed.
the targal vitgt &d %ffm‘?l}ﬁl F%&%f‘éranggpﬁ‘ég@gﬁd V\%‘CI% wauguidalaing n&ﬁ@e and
connebfife GRLABV Be §Sink BIRUES0 pRovilSSdegustt SXpRUEM the surgical site and to
appar at usconpri'si ng an expandabl e ‘di srupter is

avoid d@ﬂnhgmt@edurqvta@umdemtues yAtonfradjtios] seigicahuhstrimeents may create
serted into the cann |l a, or i ucer

tissue é%g]&flﬁélﬁ{i gemrtlaﬁlés t@g% éo b? ?ﬁl e8£§:r&éiélpng g}e ({1]%5&&%0& and treatment

proceéke$ MRS differeAPair@hetis FRY bb@sédERIihRethdhRE bhy/fdr @x¢ikiflg the tissue,
target site without the prior insertion of other

anothgbfpﬁgﬂ@étmgﬁhp dprsatissucoThissan by gampledates, whtworking with several
1nstru{n|§1rltlsfa 61?0% d)ta%?w% ?og ?%g%tg(r)l?sfl \gl%)h:% andnal?lldt%rﬁeﬁr :Jgtsﬁre or
[0087%t r mtnw c&nlﬁcﬂinlﬁent[ £ aBvgerisaycinisad bed sixgichh@orwpradead two

di srupter. In sonme enbodi nents, the sPatla
functipey iga BsROPPSYOtEGe dHpiag dissie it ertharag dehsisotThedisrupter may

|

e ARSI e RSB 8y IR By 0 U ey v
used 1b as efeupoperyh@hs patipadr m® &t dnonxphingabk) devide tsarims a collapsed or

“ nbodi nents wher.e t ssue di srupting apparatuys .. .,
Closeéo RS whan @S%rgff&épt@dﬂﬁbmbo?rrf@g@ﬂﬁ@aaveﬂoa% aaﬁgp%ﬂ%ﬁ@ Pr {QRsa” state
once ﬁsﬁﬁ;'nlscﬂ) hedk B kitd ﬁﬁf@uttfn@ecﬂ'b%ﬁgl e%rlﬂ(ﬁ Rg, ufSie emui/mfymg or

di srupting apparatus may be pus agai nst a
Other\t/nssélﬂelp@ngsherilsﬂma@nblefore or duri ng rotation of t he

ter to,.mai ntaj,n ., the disrupt ition.
10088, & BBl Er etk B sr e b b R Bingl b RE St @ human
or an &RRAT Q{’élf)?oﬁ@dm r9ueh $nethd@fs ichmf Efls@f)lﬁﬁhg 1R hWp@dl SomithAG8r example an
or structure, rotation of t head may be used to

interversehsuladiss: ampeter hgysing witlss isatirstabelemenfdisnegecbdisiatly @pout a shaft, and
. ' | t
rotatn?%t@%ﬁ%%tt@%a?élg%?ﬁ% rt%lﬁglgg %ﬁa@ %ugﬁr ﬁ&?g%e% M S§Hl% é%%db ee%nts a rotatlng

nee
elemedtivith@n adjustible rtisalenﬁgrhpmlg)ﬂ‘eatﬁiresmupbe pg)vicmdr @hRY enBng sistin
di srupted tissue or ) ) ) ) .
transporting material from the intervertebral disc toward the outer housing with or without aid of
supplemental aspiration. The method may further comprise passing the material from the body

through the cannula.
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to clean or clarify the target site. In sone
i nstances, fluid or other matter nmay be infused
whedosnesssduring or after a period of disrupti NBCT/GS2008/054602

clean, clarify or treat the target site. The disrupter

may be repositioned as needed to perform additional

tissue disrupting.. In sone instances, the djsrupter
[0089)qy The ROFiHORING Bt AtFWA dHRLNG PBYBES DAY FORYIISE percpigneously
v BT nbrs oo of 1 apPiciiyh R bt e AERERe 241 pigtioning he
tissuebigsringajpsefdhpdévace in@roxamiyitod tenntegdedombteiinl tote@emoved. This

enbodi nent s, be repositioned j.n the expande .
mater Gl R0 DT Bt FURTTIE GOBSRCT B SSraR sl R SuE b pawger a disc. I
some SinBbHR{chRIHRRRAAL HEptIRY PR adflsabRAndFeand NG arkiIRRGing may be

to generate thermal or Trictional energy. The energy

positipmeyl rblatives edbatiy otheried tethe irefstien efetbptirye disrupting tipais gective in
emuls?fléj%]% ﬂqgtaﬁ%g&&l Itdgagﬁgg Iee\énrelzbtgl?ziﬂ?%otr{? Iei’t%r%tﬁii sté{g:goé ta%%%%tn ot IaItl Qhimal into
the ovddteRusihg MREBSterial Somfthd Aesek sitdMhy Bé tendved d§TpEM@aLh optional
~the disrupter is collapsed and withdraw fromthe
suctionof msghdnacal gspiggian it e diskaldiPre enbodi ments, one or
r I i . .hor )
0090 R LR RFE o IENEER Iy 5L 35 bt o
limited k@ sltaeoundnradidieuarhodidasentiem haeuer homiey bk or alter the pain
~drains may be placed into the insertion t hway
flbeer%?f@ra@PulﬁarHrﬁfgraéfy ithiarhe ehs i cpfer (48" p s oLRYS. Jhe enerey
sourc@ﬁiﬁ? HE an ai)lgg&ﬂ:atﬂ—a& iﬁgi%é@ imb Qﬁeeﬂﬁfsﬁ)ﬂ@’ysupt?o e ofttfe tissue
treat or diagnosis any of a variety of conditions,
disrupting lapphratys artingeged ta the targettsge déemmamol dgif ¢he ttent diafupéingl apparatus.
eri,pheral neurol ogical, .gastrointestinal, fraumati.c
[0091 S 551118;}2&105{%“ S 1?1%% ﬁ%iar&%&a?tg%(?snttohgﬁﬂ%lag fox g}o’mtorlng the status
of an HE@PERDLA] CliscibY hRIBA LAY oraHS R IIMNE Pess @ SE HleahteARBtebral disc. The
ot her conditions. Methods for accessing the spine, for
monitesiagrplag be drdgpendeot efe befpidh deringrand/@, afeap dispgigatment procedure, for
BN G090 B B PO BRASTRR TR o o
describeC RErBiAIA4YElE ¢d et @fj@neion iwith Juedital PRsdeld @iy, when€n at least a portion
exanpl es of using a tissue disrupting apparatus are
of a digr guclanssie irsevsdpel Phervam medifipRncrieReSenegdley spinal column, for

examﬁg,re{? %?f@al (ﬁcct)rlhﬁl%yﬁo j)?in%ﬁ[éé%gtegﬁ\f hﬁg,f‘fog%a lg,’oa ﬂ%?niated disc.

I'n orthopedi c proc res.
[0092li st koown fraoae thivrestabadl dixe nunlashaseandntrinaici ppessure. In the event
-Ievelsgﬂ?d use insﬂi ments of varying size. One = |
the digg GV ERCSGRCOFICVATh (O TABPLS GHGIC BINY PLERUMH he ieiitedl may

bulge,%%u@ﬁﬁ?nﬁ%ﬁl BHRGRILRS Jf$hd A&t mﬁ? EXtriRMhoRYR Eissures in the
greater alteration of the spinal anatony to achieve

annulecawgmpingetdnaepdnygetvesi dagsing sadre pamand plysgel digsbihtyd As described

s T RS M S R T
exten@EFHA! £ BIPASHbAI Alsc PR sEelinsBrleafyt RraNdrdcfiréY Ih dome
damage to neurovascul ar structures. ‘Al so, traditional

embodignegfse aiethods may wpherallydycludedaterntiniag @ ififialghsopressaregprior to such
a surgg %@g@élﬁ%% arl]na na}j&%es? glg%%g%sccp%sl sgr%f f%g egéflnrqi)lgga Br%gsure within a desired
range. Some embodiments may also include methods for monitoring the intrinsic pressure in the
disc nucleus during a surgical procedure. One example includes a surgical procedure directed at

reducing disc size or disc pressure. Some embodiments may utilize aspiration alone, or in
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processes. Two different instruments may be used and
i nterchanged: one for excising the tissue, another for
w@ioBaeIsBNg t he | oose tissue. This can be conpPCTHSAS/054602
when working with several instrunments at once or
havi ng to continuously switch between instrunents.
. [0087]. I n gne enbodi nent, a disrupter may be used as a
conjuigiog; Vas} CHRY. ChIPHRS RENAINEWTFIsicRihY 3bktign d¢ kedues Bifyyolume of
r .
P T Bl T AR TR TGP e B R BB B fo
dissolgagrou becakimgelotvadhé ntdetsheatsiidler ofdusingglscypredsute maybe employed as

| so be used in an open surgery.. The disrupter may be
part oFs Bielia Bl i TR, metiods fopmoapiadte bpatieg| Blugiciude
measutHn@tiBe MaeRkid Reuteithiatg ihdRResh Gikc ﬁ&@&ﬁé'&foré‘,&m\ﬂﬁ%'and/or after
~as an expanded or "open" state once positioned at the
medicahirepementi af ¢hef disc. dire mandtoriog oppibagerfgrmertdintegmitipntly. pegiodically, or

emul si f.yving.or ot herw se .di srupting the di materi al .
on s O Blou ORI Bl Bl B DB o i PRl o
physidifi®fd @ilRithdpre SatelifforMhticn HHARBd BlomAdhe Ak M@ Hiaghding a problem,

provi ded. Such nmethods conprise placing into a spina
deterngigingriptentig oreaetimb pidecaivenass ef § EFdtElspa RN P dcterginipgthy degree of

f ' : i | i i . .
a0t ERcAOLTL R0 b fRERST: Shbl Hicanosi
procedet at htvelated visite Sattieelay lienusicngmal be porfernesiigidatane ar a different

rotating element with an adjustable tissue disrupting
accesy AW ROy B provi ded, which may assist in

transporting material fromthe intervertebral disc

toward the outer housing with or without aid of

BIOPSWHRRGBRURESaspi rati on. The nmethod may further

conpri se passing the material fromthe body through
[0093) he A¢@bBAsH Rord-RV89Te hBRIOAORIrtek ARInDEE @fsu@ shétb&UBanual palpation, X-
di srupting apparatus may conprise percutaneously

ray, Mty 6 candgrltiasonsd ieaging raipefiteigised pn & inikel wiprbapaafismedical

a tar site f the i.ne. and. positioning.the ti
probice B Sbng g el R0 nl Wi B At PPy A SRS,
infectiont GRE@E andhedilé, rHeamatlsgeraiediers Hnd St daordels oedh Rize tissue
. for exanple, a surface of a herniated disc, or the )
biopsigh g sy ihqdiagresis When shealthparg grRyidaisbupers ag an ppgan or tissue
may <SRS0 00,41l SO, i R SR M e
open @mbbstursar 4 pratuthireus ptoatdioa Bor danhepehipssdurd] s saafjiel isgised by the
ipis eerctjve.in enul si fying materigl .and draw n

ti I
Surge%‘g Feitet taage nFisiandth e Glein Qﬁngétod?ro 313 dHest vérviag aitd to access

the tis3N FBLs i ereb RGN of BH ShIRQ - makh fexttRESHal Biopdy) @M [pBR of the mass
target site may be renoved by applying optiona

(incismoelthiopsybmapibeldané.cal aspiration to the distal tip.

[0094igg%§§/a g%g};tglg%orﬁg ?fiqug?/aﬂ]f&lé%?o? rﬁ%lfn%ﬁ?%ets iglat%)[gfln}éiig FsedWith a small

incisioH for2eQW Ak tiss@imals FaReRSYardto loB&ET a tiffue RAhpIe oY examination
hou3|3§lto ablate or alter the pain fibers in the

and anphysifl. ilse porestial aypytags dithe pareutarous Riethpdaycemppigg ép the open
metho%fincq{lég 16@5“1%8!)\%?3’ ti;l;llg%oﬂﬂg E)thent, less pain, shorter surgical and anesthesia time,

lower cost, less risk of injury to adjacent bodily tissues such as nerves, and less disfigurement of
the patient's anatomy. Percutaneous biopsies, however, are subject to sampling errors that may
increase the rate of false-negative results, and may still cause inadvertent injury and bleeding to

adjacent body structures. For this reason, percutaneous procedures are sometimes combined
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source nmay be an abl ation catheter inserted into the

i nfusi on or suction port of the tissue disrupting
W@ppanesss, or inserted to the target site af tRBCT/US2008/054602

removal of the tissue disrupting apparatus. [0091]

Sonme enbodi nents may conprise nethods for treating

and/.or. nnnitoring the status of an intervertebral djsc

with gyfilgeinggnetidhes ShgMs b rihidtEawype tp pmpipye the reliability of
dkgn&&%%@¥§é£ﬁ@ﬁ | disc. The nonitoring may be independent
of , betore, during and/or after a disc treatnent
[0095pr oPertutaggorfscrmplpgrpicthods magrigtdundet a3 paatiineand caresahpliapd
. successf ul tient outcome. .The devices and nethod
Aspir It b sHE P b el aften e @ity BRE AT nas) e Be fragmented
into s@Hf Gh&dh PRERS BRI ®ihdWRE tRblgRthel fRRYeede BPA FLRM&TiuA. The
di sc nucleus is renoved, or otherw se nodified in
methaglrigl&ass indrubien éfantothdréngpi samplieg ieamiqiesr buheaydied imitesd to
examiga(tgoﬁ);%f égﬁgtgﬁgél S?%Itsg%nidlg‘{eg %puni‘-qgég rél}/eelﬁciuef(? gc%fllt(or%géﬁf: %aﬂll;fl:? {hgﬂ the cells
and theisQiewgiut@lips @listélog ). MHebRUSof§Sa edte bPfrhgMent©f Bk&8SY6Bained for
~ In the event the disc pressure becones el evated, for )
histolegig Fprainatirre which mpyibg desie ¥ir adivacn ehrargiia seqtioge | Thisngpe of biopsy
) AUC S ial. fr . i .SCy..:
s mePAl 8B BN LSS TR S OPUEL A5 GRDL 6L I, Ao
cosmdtirpedule Thie tngesfthiopig us@bmag deysind @nsky arspeduad diseléeland various
physi cal disability. As described el sewhere herein,
ﬁw“”%aﬁﬁﬁﬁéngﬁﬂﬁpﬁgl techni ques are known which are
[009(Sﬂjl r eelidse @rhb&ﬁﬁil@ﬁﬂs,n\ghérgg sﬁ?sgieeima_c{ Qssub 'sﬁéairﬁéh is desired, a tissue
I ntervertebral disc presse$S agai nst nearby nerve
disrupging apparnt@s withrons omeoeerbdtngredges maydtehoed hmtgad of rotating the cutting
optionally include determ njing an initial disc
cdze bR e gied iy oE SretiEradrine Suling s ey b iated or
maniptHtEEloYcalieSLsiREI8 PRYE BF tifsQE tEHARRI R ed AINPSBSHR AMhEME, he cutting
a desired range. Sone enbodi nents may al so include
edge mey hodibratet omnoriprasried do fasdithtarcnitingi &n presenbedimants gter the
L ST s S e U
removdl 56mSthZ Body. 1dis6aieRAMBDAME s, RAfRiIngThOdisie BdrfipleWyay be performed by
utilize aspiration alone, or inconjunction wth

proximgily WHBdrawIEHP AgLting egriorP terivse sarpleMaRiBa lumen of the tissue
ot 8l oS08t O HE Bl QU3 B bl camoe. I

some tinbodipeutsi tssag earhslirguw itladuit &ighespeel ssaioniofig tBsuchdi@ajiimgelement
down t he nucl eu terial or. reducing disc pressure
may begyeipae WBFW&&&A@B@F‘PH%FM&%% CEHUP &P some
[0097¢ MDA BREM ShdeFRIMALS thRlinvERAbE Al GnfeR3S pEREUITR%kemplary
I nclude nmeasuring the intrinsic pressure Wwthin an
embodinteptswiestréisdads sutcls mapudlceuse befor k js dsr orhg wddismod that the

.after ical. treatnment of.the.disc. .The nitorin .
iR R B PO Ve BRI Py e Bplagand s o
intend@d RS ba ki @ld, ¥in6O el sBOIRUST th&presdnit I eR@S Wwill beli®RBEonly by the

enbodi ments, the method allows a physician to utilize
appenglpeclginesssur e i nformati on obtained fromthe disc in
I aghosi n oblem determ.njn ential or ac I
o098 PHARH B REPRLEDS BFHE L AP GD b e R BCbEL vate. o

the teGl@ @I @ it dfltRAloNRAliMMRGRSS 8ie/con@xaclBiuty ictutddehdr®ike, between the
result. Treatnent may occur durin%‘the di agnosti c
upper and lower limits of that range’is also specifically disclosed. Each smaller range between

any stated value or intervening value in a stated range and any other stated or intervening value
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procedure or at a later visit. Sane day treatnment nmay

be perfornmed using the sane or a different access
W@200RWass3e1 o t he di sc. Bl OPSY PROCEDURES [ 0093] P&I/UR2Z90$/654602

non-i nvasi ve nmet hods for exam ning tissue, such as

manual pal pation, Xray, MR, CT, and ultrasound

i magi ng, are often used. in the i.nitial work-up

in tha{gafed Hnep ﬂsoqﬂcg%pa%spl% Wétlhgjgtﬁ% aventiony Theaumpgpmtd lgf)ver hmlts of these
smallcﬂ‘?%ﬁg%g Erﬁy%ﬁ%ehmgﬁbe éﬁ’(ﬂﬁ‘d r egaﬁ dq ﬁq}i‘g atngg MAd each range where

ectious | esions an eumat o
eltherdmestdxeldmts)tlahmltouteenclddexbmdher smnitdr eangm islalsoeencompassed within the

psji.es to confirmthe diagnhosis a he
imven g SR (B SR el Reg Bhi e £ PCOUR g BR LIS Hoted range
include@BRE50BLh Bf thdilHEaS B gELddcfuddig &ilhes HeSoth 8f @io@@ﬁﬁflu@l@(y limits are
be perforned, using e|ther an open procedure or a

aho1mewhﬁneﬂepugﬂpm00edure For an open procedure a

[0100? {ng%(s) (ﬁe%l ﬁﬁ% {\%S% UZI tec ? s%tleglrtlgl?ge a %c[ gfgrgltn have the same

meanivii @.chilﬁrr@ﬁ@ UrRle REHADS dnB%f biE8e sKESH (e art fd)t\@llileﬁ Ehls 1nvent10n
Renoval of the entire mass (exclsional biopsy)

belongsa rAlthough gey mggwds pat matepakyisimilyps iuiyalgntte t ﬁélescrlbed herein
can bé Q34 % tlchr HicP %f 1% He g@s&ﬁéﬁfxﬁn?gﬁ%ﬁ%ﬂ% Fernltllg]lczlméii pé%ferred

cannu e I'ns use

methdd@ and ﬁﬁﬁlatsme how ﬁHﬁ:ribﬁ&S.SAﬁfpubhktzﬁl‘oﬁs ineatichet] he o atierinca)rporated
tiss sanple for |ater ex t|on nd anal ysi s.

hereingyt i r?%quévak%@@séeé?ﬂlf REBLTaira 8 camecton with

whlchctﬁgB%lﬁﬁtloﬁ)s 4P P e 1s%t(1@1‘§g)oﬂ et 't‘l%%ﬂe?e?@ disElb éﬁf@ Eﬁ(petréeﬂgs any

for the patient, |ess pain, shorter surgica
dmdoamesfheswaqtnﬂeipwﬁmnnmtmsh¢ehemshﬂrskaoﬁmmdpupy to
and

o101 R b et 8RR R iRy e Bl T iggutr forms <

"an", Qicpreﬁé"eiﬁcmﬁwmya@ FofeRh® uhlRE BRtcohRxBABMY dibtaRE bffetwisBathus, for
may increase the rate of fal se-negative results, and
exampieyre&rfmqe te émlslédq"nadv@qstaemtlrahm ersyclahlddftﬂ aélédﬁﬁﬁ;gentcoto "the energy
source Jﬂglc es re ere e 5 5ﬁ’leCtrunrloer% sm'fr%er:s &h In%:r &3 ﬂ%lvalerclits.tlgeﬁeof known to
per cut aneéous procedures ‘are sone $TESbi S

thosealtlﬂedincmahrtlmgbrfgrtmdal ities, such as X-ray and
ul trasound, to inprove the reliabilit g of d|a oses

[0102&n dThg pubilicatigns dicogod hemur wa PEadsdso lpee Nothing
herelrgi?¥? hé‘&!ﬂé&ﬁeda tﬂhra%trﬁlﬁsn gt tﬁgﬁ gr‘lﬂ ﬂgn 15’%%? 'eflt‘?ttlédqg antedate

e tissue throu I ne ften requires
such pubéitattdned ytvrtgedt Iﬁnarsmmen f Fﬂgh’m nhe datemfcptfbﬂmdlt[onqnouighd, if any,
es to be Mﬁth t.hr fine needle in
may bFIdl&ﬁ%‘He]h‘ef&‘?f{h e aFfid P@ﬂr gt gathe‘é’ ich s SEd & boiAeRRO ey
confirkld@wn sanpling techniques, but may be limted to
exam nation of isolated cells or small cell clunps in
[01031 heThd p;utaﬂimg:mtmﬂm@ba}tratcsatﬂlh grintipken of the ineintisn akidvitltbe appreciated

tis truct t ol % In core biopsy
that g i Flre N S8 SR Pl SRhSugh not
explicBXPddsBAbddOdt. sh¥h %Bre[fﬁ)énf@@d? Qﬁ?rﬂlbﬁﬂé Jf RZi@Perffon and are included
paraffin section. This typ bi opsy
within its spirit and scope. Furthermore, all examples and conditional language recited herein
are principally intended to aid the reader in understanding the principles of the invention and the
concepts contributed by the inventors to furthering the art, and are to be construed as being

without limitation to such specifically recited examples and conditions. Moreover, all

statements herein reciting principles, aspects, and embodiments of the invention as well as
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is may be nore invasive, with an increased risk of
bl eedi ng and associated with a | ess desirable cosnetic

WO 2®8/103839The type of biopsy used may depend onP@TES2008/054602
suspect ed di sease and various factors present in the
patient. [0096] In sonme enbodi nents, where a single
i ntact tissue specinmen is desired, a tissue disrupting

specifig el qidheipet areﬁ%teaﬁiedrfe reacRast Rethestryearalayd faciana equivalents
n {
verelT 8l S5L LA UIE RSN L o TBLRY, B
equivatemts ahd yquivdlattedevetoprd i fhelfatued i.toacnelsments QBVijde that perform
ce of tis be rempved. 1n_other enbodlne‘¥
the safed s g RMRgs O RGBT B SEPBE Obfe PEP B L B, etore. i not
intende@® bé iAhid ethkieRE8mplhFy SABRIIRERS dhdWRNAR) dAEAIRI HeR8n. Rather, the
cutting procedure, ?he ti ssue sanple nay be retained
scopejand spigit of B@&ﬁe‘lt diventigat is ﬁglbaépélbatﬂursaﬁpsndqdeqmml Fpr alirthe
emboélg}rBF c{j 1be él%roegrf ftlge ntpl?l%tho cp HOQ%F [11)8? rrneds segﬁ%ltlally
cutting edge to trap the tissue sanple wWthin a Iunen
of the tissue disrupting apparatus, or by coll apsing
the cutting edge to clanmp or trap the tissue sanple.
In some enbodi nents, tissue sanpling w thout
hi gh- speed rotation of a tissue disrupting el enent nmay
be preferred where a risk of spreading nmalignant cells
is present. [0097] It is to be understood that this
invention is not limted to particular exenplary
enbodi nents descri bed, as such nmay, of course, vary.
It is also to be understood that the term nol ogy used
herein is for the purpose of describing particular
enbodi nents only, and is not intended to be Iimting,
since the scope of the present invention will be
limted only by the appended clains. [0098] Were a
range of values is provided, it is understood that
each intervening value, to the tenth of the unit of
the lower limt unless the context clearly dictates
ot herwi se, between the upper and lower limts of that
range is also specifically disclosed. Each smaller
range between any stated value or intervening value in
a stated range and any other stated or intervening
val uein that stated range is enconpassed within the
i nvention. The upper and lower limts of these smaller
ranges may i ndependently be included or excluded in
the range, and each range where either, neither or
both limts are included in the snaller ranges is al so
enconpassed within the invention, subject to any
specifically excluded limt in the stated range. Were
the stated range includes one or both of the limts,
ranges excluding either or both of those included
limts are also included in the invention. [0100]
Unl ess defined otherw se, all technical and scientific
ternms used herein have the sane
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meani ng as commonly understood by one of ordinary
skill in the art to which this invention bel ongs.
WORGORA0EEBY any net hods and materials simlar orPCI/US2008/054602
equi val ent to those described herein can be used in
the practice or testing of the present invention, sone
potential and preferred nethods and naterials are now
described. Al publicatiofdMh?i oned herein are
i ncorporated herein by reference to disclose and
desciihe: d .hods and/or materials in connection
W th ?gﬁﬂ§ﬁgﬁgﬁblications are cited. It is
understood that the present disclosure supersedes any
di sdl ogudeieffoarmavoyy pateeatlddom atblod g.atongmising: t he
extent there is a contradiction. [0101] It nust be
noted th { as_used hereiﬂ aqd in IE$ a?genq$d cl ai ns,
t RETYP At RGP Rs? Pigwimal spetion 3 Aisial et 43 fige pl ur al
longith&her et SxMh@sisetibgn; context clearly dictates
ot herwi se. Thus, for exanple, reference to "a bl ade"
includes a plurality of such bl ades and reference to
" eoteieougledde thegwoximat pasHes of Beskizpskaft: 3ndne or nore
sources of energy and equival ents thereof known to
t il- i 3 r .
UE Tty BnEe Db e A0 s DM ot Ak e PR Eh L 1Y o
distal s¢mion add deviog aicellaphed tonfiguimioeiand asleployérbcandigstatioed as
an admi ssion that the present invention is not
entitled to antedate such .publjcation by vi.rtue. of
pP”uthS’Fe“? é’ﬁ?’il@ﬁfseﬁﬁ?l% ﬂgﬁ?‘? t’gWS d&%‘{‘&%tglgotfw‘ﬁh‘ﬁ 11} EARISh
to the RIi@Misé@bn dfftheddiive SHR abe pixfrharcenplide et vedelal
ublication dates which may need to be independently
the coflapie! carigurptoonod] theartizsup discunding gnarehes eyerts gregferr at es t he
pri.nei S . ' t.on. tt will ec] at ed
bencifiL RS} B % brRE Y b0 it ORI RG, e
deployar doafiguatioangenment s whi ch, al t hough not explicitly
descri bed or shown herein, enbody the principles of
the .inventiaon and are included within its spirit and
scope. IPaAPHE? ﬂgfﬁ@,m ﬁwh%%aﬁliﬂ Esua iy s REMTsAS
| anguagg.qh Hkggsﬁﬁﬂg%ﬂlghﬁA@ﬁﬁ&glpa||y i ntended to
aid the reader 1 n un erstanélng the principles of the

i nvention and the concepts contributed by the
i nvént dhs dedcd off ¢lier L.ngher¢ie thar proxianrd seation tob thye

d bei ¥ l. . i ' _ h ..
C e e PERl SR M BB B R arve
Mor eovegaft.al | statements herein reciting principles,

aspects, and enbodi ments of the invention as well
asspecific exaqples thereaof, are_ intended to enconpass
\J

bot i stPEEEvFaP! AR Hurkarsia fin dpicd aPeirgsaq Mt bf |
Addh ! R dntodslile diﬁ"u]bfy?ﬁiﬁg&ggI QR RUCNEA YA B

i ncl ude current nown equival ents an
equi vakete praemel apeting nortehe future, i.e., any
el enments devel oped that performthe sane function,

regardless af structure. Th cope of th resent

| oa £ TR e e SABRLY Whergin ind P B e e A0 S TP e 1o

nghexggggagme%aggg@ﬁ%ﬂgs shown and descri bed herein.
er, e

6. The device of claim 5, wherein the bend is at least about 1.5 mm

distal to the coupling zone.
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scope and spirit of present invention is enbodi ed by

t he appended clains. For all the enbodi nents descri bed
wheesi1e883¢ he steps of the nethod need not be peCT/U819081054602

sequentially. CLAIMS What is clained is: 1. A device

for renoving material froma body, conprising: a drive

shaft conpr|3|n a proxi mal sectiogn, a distal section

and ’a IT8REFYiIEQP flmgﬁawlter%%t%e handrinpdeantabput 3 Mt or
coupleqshgu;ﬁgcgﬁﬁﬁ§ﬂ§h>sectlon of the drive shaft;
sue

and at |east one di srupti ng nenber conprising a
proxi mal section and a distal section and having a
col Bapdbddeond pigalaiat 4.ovheagid the dopleapegprisendtilepr xa on;

wherei n the,. proxi mal ect of the tls ue di srupting
menber rue dalpis Dembae il S St SBCY PR B e
shaf t ako 8sqe @i@rﬁ{ﬁing(‘{ﬂéiﬂﬂ)drﬂ Gind QNRreiid AMQALEINR slofe
col | apsed configuration of the tissue disrupting

menber cempres agresdmeal slpeendl ang aglistalsdotendt he pr oxi mal
end of the tissue disrupting nmenber than the depl oyed

Conf9I g%‘g@ﬁéﬂ 01261a1-ll;{]§ vgl?e\félﬁ?he ]%ro% ln?zﬂ o@'en Seftgéélgﬁ the

tissue |srup I'ng menber 1s pr to | oyed
conf i genatloon loitudinelld&caee befweeh ahlmprﬂaxmwﬂ] eowilimgt he

proxinel sectjon of the disrupting nenber is integra
Wi th tﬁ%neoq@tth? B@&qf.aef?aé}ron@ﬁ Sy %P%t}gawm%zr; The

device of claim1, wherein the deployed configuration

of 1t 'Iﬁ@%&w@@@f éléu%?@‘ QitrSih WRE digl ﬂ@ﬂﬁiﬁﬁrof QPR IRES @
bend that is distal to the proximal coupling zone. 5.

The deviots lofigisidaiaty docawidetigilrio threbeind od af lsasiont Gsssie
about % Q|sta to the coupling zone. 6. The device
of cl alh &AM the bend is at |east about 1.5 nm
distal to the coupling zone.7. The device of claim6,
wharei mht devibesfklhisn Atwheeds theadduéd didrupiingnfehier t 0 t he
coupling zone. 8. The device of claim4, wherein the
devi ce PEW#BRl te dhe band|comprises fozanpadly straieht ¢asfigngtion.
menbers and at | east one slot between at | east

12.  The device of claim 1, wherein the tissue disrupting member is an

elongate disrupting member.

13. The device of claim 12, wherein the distal section of the elongate
tissue disrupting member is coupled to a slide member that is

slidably located in a lumen of the drive shaft.

14. The device of claim 1, further comprising a helical transport

structure.

15. The device of claim 14, wherein the helical structure is integral

with a surface of the drive shaft.

16. The device of claim 14, wherein the helical structure is

independently movable from the drive shaft.
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two tissue disrupting nenbers, and wherein the at

| east one slot conprises a proximal slot end and a
walr@sah3ssd ot end. 9. The device of claim8, WhRCEUWD$E54602

proxi mal slot end of at |east one slot is

| ongitudinally | ocated between the proxi mal coupling

zone and the bend of at ] east one tissue disrupting

nertder Thg gevighef daign bdughercomiprisigg afupiag r\ivlthr?emaﬁogt al
sl ot epg, gfafa w8 t{w éﬁgtﬁreshg%wé §haF Q0gHeh ¥eiwdah e

| ocat ed |sta end o east one tissue
di sr upmatg qxertpend the Urivd bl@afdmcrtum aftutnhgccmndqtowmhei n

the tissue dlsr r _prox t.o the bend
compr | SEESTSSuRtr AGERFS D SR Megthide PR The
devi ce i a2 elRbriBohiroMdper ei n the tissue disrupting
menber is an el ongate disrupting nenber. 13. The

device of claim 12, wherein the distal section of the

el digailée dpysuef duigr LibtwhegrinmEeaetor sontioliss @Gonﬁglaed
Thear B Dil PRI G ATR G ol it WIBBr e

conpri siongdieedti®hi.cal transport structure. 15. The
device of claim 14, wherein the helical structure is

i nt | ith a surface of the dr.ive shaft. 6. The
\}% %BF wﬁ‘f”é"rﬂﬁcﬂﬂlm ?&Evrél?% cpmaripag Ashfle canolenr e s

i ndepee&*ﬁ{guwd ﬂ&‘ia\éﬁﬁit%sérr&mrl)f‘éﬁ ﬁi()béfﬁen% Refde slide The

device of claim'l, further conprising a housing with a

nmot or cumﬂmywnardmsﬁﬁDﬂhaﬁbwape&ture a drive shaft
| umen between the notor cavity and the drive shaft

N N SR e R

rmt or @pAiptakintmbet BomphsesdedeChstifenal @i m 17, wherei n
the notor controller is configured to permt

user-controll ed novenent of the drive shaft in two or
norld- difhedeyighef claign 4. 7meereiagf eastope ipsedisraptingyr t her

compri gichghef sl?clabgﬁreglg&t #28 di§ih1 tumen of the distal section of

the drive shaft.

22. The device of claim 21, wherein at least one tissue disrupting

member comprises an elongate wire, polymer or fiber structure.

23. The device of claim 20, wherein at least one tissue disrupting

member comprises a plate member.

24. The device of claim 23, wherein the plate member is a non-planar

plate member.

25. The device of claim 23, wherein the proximal end of the plate

member comprises a flange configuration.

26. The device of claim 1, wherein an outermost portion of the tissue

disrupting member is located about 1 mm to about 5 mm from the
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configured to permt user-controlled novenent of the
slide nmenber with respect to the drive shaft. 20. The
waleosaessdd claim 1, wherein the distal end of BET/US8%/054602
one tissue disrupting nmenber conprises a free distal
end. 2 1. The device of claim4, wherein at |east one
tissue disrupting nepber. slidably resides in a distal
| umen SgHENE) aise! e diyoihagin tieecoliapsed coptagyration
The deyi&ebdt 2GhiiN 2 om WEEGEPIoHL p&ARI, ONe ti ssue
di srupting nmenber conprises an efongate wre, polymer
or fiber structure. 23. The device of claim 20,
whéf’ei dhatlevieasft clanel twisseie aticsstwpt itingedesriyetmg
conprises.,a plate neanr.IZﬁ.tﬁgﬁ devi ce of claim.23,
wher ei P& E‘P%P%Seﬁrér% il SEIECROAOM BHAFP SPHEEe per .
25.  Thaiciemi@siubl alllyaiiinkss steblSEdali-chigmiRhonioyal  end
of the plate nenber conprises a flange configuration.
26. Thaiclelsabaltehranizmmnelybdpmne pitoya and titaaumds t

porti on, of. e t] e, di srupting nmenber is |ocated
about "lﬂrlrﬁl?%ggvg%cﬁ&% arl'rlrgrY'f rom t hel ongi tudi nal axi s of

the drive shaft in the coll apsed configuration and
aba@gt Zhexetice d3claim 1, fuithe cdeprisingdrqno shdut diree @kue The
device of claim 1b wherei n at. | east one tissue

di sr upfliSHPIRE MFERDEDIHIPPREEX HsWa OB TRUNSLRIBRYRd from a
group consisting of nickel-titaniumalloy, stainless

stesl , ACABAbY of PRIV ALE, bmprising:
ni ckel - cobal t - chrom um nol ybdenum-al | oy, and
titani umal um num vanadi um al |l oy. 28. The device of
cbeividing a tigyuesestuptongplevise sgmprising alsbiye shaft end 2 i ssue
i L rs bout, .si LSS di sr. ing
pruraf SEHRLE O RR Fh Tt SRS B SRS,
zone;providing a tissue disrupting device conprising a
drive shaft and a plurality of tissue disrupting
menbers coupled to the drive shaft at a caoupling zone;
exerting a greater stress on the plurality of non-linear tissue disrupting
members at a distal stress zone that is distal to the coupling zone and a lesser
stress at a proximal stress zone located between the coupling zone and the distal

stress zone to restrain the tissue disrupting device;
inserting the restrained tissue disrupting device into a body;

positioning the restrained tissue disrupting device about a target area in

the body;

reducing the greater stress at the distal stress zone of the plurality of non-

linear tissue disrupting members; and

actuating the plurality of tissue disrupting members to disrupt tissue at the

target area.
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exerting a greater stress on the plurality of
non-1linear tissue disrupting nmenbers at a distal
W@ 2008863830ne that is distal to the coupling zoPEI/HSH0&054602
| esser stress at a proxinmal stress zone | ocated
bet ween the coupling zone and the distal stress zone
to restraln the tissue disrupting device; inserting

t he'lr edDF gicthed Cé@él@ewdwélﬁlﬁm %aé&lilec@ur#f%ofélsﬁ%y
posi ti gpj gg%nfi&%%ﬁb@ﬁeg %ﬁg%@%‘&féﬂ%ﬁ%ﬂuﬁt&'&%rﬂﬁfﬁ' ce

about a t t area In e gr Eat er
st r ess n&mbelsent disptal ofsbpetsT 0 bipen ©fabbhel G M0apbint y of
non |linear tissue disrupting nenbers; and actuating

th pI aIi of I.Ssie disru o dlsrupt
- LS wleiy LR TRUNEES Sl up

V\her el ﬂlsaqiulﬁgtm@@etr h@rnphwsabﬂatl %ﬁhfe ﬁhhrﬁﬁtl}}'%f@i@ﬁpdﬁtgl ng

menber conprises rotating the plurality of disrupting

menber segtbes & geeerdotf akpeiut,0%) ootorgbant 20.¢Koipm. 100, 000
rpm 31. The nethod of cla|n129 wherein actuating the

pl upal

Forati ot R Rk b SRR Em R The

speed dﬁta@euMEB,OOO rpn1to about 20,000 rpm 32. The

nethod of clain129 further conprising emulsifying
et 33. The nethod of claim 29,

£ urone T iE BRI R G MG Ra TG SRS T INE RGP

di sr uptgtkpoBHEpRIRYsuE QA e Ih@rtgg&t fELa. 34. The
nmet hod of clalnw%s wherein the plurality of tissue

di srupting members and the auger are rotated
i ndépeddemetiod dglaimig, whelsadthe plushlity wf desuefdipreing

conpr i %n trrg)grsae[?lral %{I NP gl%trloelpedtlgde% r gcriﬁ get area to

transpor I'sTu e target area.

36. The net hod of cIa|n129, further conpri si ng:

adj3gst Thg nidtedgfettiar29s furtescahpridig: di stal stress zone

to nodify at | east one dinension of the plurality of
ue di srupting nenbers od of claim 29,

t|3ﬁ ﬁ $
f APRIKEE SEY}}PFSH'tP é]?q,]arget area to transport 1srupted tissue away frrom

the target area.
36. The method of claim 29, further comprising:

adjusting the greater stress at the distal stress zone to modify at least one

dimension of the plurality of tissue disrupting members.
37. The method of claim 29, further comprising:

adjusting the greater stress at the distal stress zone to reduce at least one

dimension of the plurality of tissue disrupting members;

repositioning the tissue disrupting device so that the plurality of tissue

disrupting members to a second target area;

readjusting the greater stress at the distal stress zone to increase at least

one dimension of the plurality of tissue disrupting members; and
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adjusting the greater stress at the distal stress zone
to reduce at |east one dinension of the plurality of
W@ e@®s0esssd srupti ng nmenbers; repositioning the PCHESD08/054602
di srupting device so that the plurality of tissue
di srupting nenbers to a second target area,;
read usting the greater stress at the distal stress
, Entatighr ﬁ%?é%%%&o Jigryrttisghfeatdngrissendirgst atche
plurality of tissue disrupting nenbers; androtating
thegst I ReMel b ﬁﬁnﬁﬁctﬁhﬁg ! I‘?ﬁsrﬁ;itﬁ@%vﬁ% éolﬂﬂ)rﬁﬁl%o nd
target area. 38. hod of manudfacturing a
di srupting deV|ce, conpr|S|ng provi ding a tubul ar
b@wicﬁom tubsilasdpody peroriisiag a grakimal afidsa distabeetl, andhd a
midsed 1on{iere'b°n eteher ebetween; creating a plurality of
POl sr upti ng edges in the mdsection of the
tubul ar body by forming a plurality of slots between
t h&aﬁng)x phmiht@ oelstetits tvath dﬁ?ﬂitdlﬁilr@fedgéﬁntthé)ﬂil(&Ecthﬁﬁ)f the
m dsection of the tubular body in
tubul%f é?afihby V%@%P@r%i}ty gk tlptsibetiyach dhg Proxingl ﬁPﬁil slstaﬁ gnds
ody by nore than 8% heat annealing the
Ofthe:tﬂgﬂ% ar g’ody to reduce the strain; reshaping the heat
anneal ed m dsection in a radially outward direction
wishaping the mié&entimgoft the tutbulbar Ibady bodsadyly repteart! llamact8%
.. and heat .an he re tubul ar body to reduce
Wltho‘tlwgragl[l?%hl‘:im b?ﬂ%tb%é?% 6I aim 38, further
conpri si ng coupllng t he tubul ar body to a notor with a
I atataakd8ing Aaf tubular body to reduce the strain;

reshaping the heat annealed midsection in a radially outward direction

without straining the tubular body by more than 8%; and
heat annealing the reshaped tubular body to reduce the strain.

39. The method of claim 38, further comprising coupling the tubular

body to a motor with a rotatable shaft.
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