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I NVENTI ON [ 0001] The present invention rel ates
w@emenzity to tissue cutting nmenbers for tiSSURCT/US2006/019959

renmovi ng devi ces such as bi opsy devices and the I|ike.
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potentially cancerous tunors, it is usually desirable
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pati ent's bodyBACKSR@YINDIDE THE INVENITION e and to
separate the biopsy specinen therefrom [0003] Tissue
[00G2]t t iIngliagobiaysarcuirestimng oertasre thedicah cohdiiss, davh eeotentially
have a variety of problens. Oten tissue becones
canterapp tandre! ivseusualig desitdbla® pErfopera Bidgsy, e welohf 4 specimen of
within which the cutting nmenber is disposed. Al so nany
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suitable for effectively separating tough or hard
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[0004] There is need in the art for cutting nenbers

huméint BreadtP MRVRIRIeIEZE isGigRIF MtruSion B KA bhtiht's !b%@%f',eﬁ is desirable to
specinens froma target location in a patient's body.
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directed to tissue cutting nenbers evi ces
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patient's bod re particularly, the invention is
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usi ng such ti
of problems. Often tissue becomes trapped between the cutting member and the

shaft within which the cutting member is disposed. Also many cutting members
currently available in the art are not suitable for effectively separating tough or hard
tissue from the target site in a patient’s body.

[0004] There is need in the art for cutting members with improved efficiency for

separating tissue specimens from a target location in a patient's body.

SUMMARY OF THE INVENTION

[0005] This invention is directed to tissue cutting members for devices for
separating tissue from a target site within a patient's body. More particularly, the
invention is directed to tissue cutting members and biopsy devices using such tissue

cutting members for the separation of a tissue specimen from supporting tissue at
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cutting nenbers for the separation of a tissue
speci nen from supporting tissue atthe targeted site
wowdaohilzr7a9 pati ent. A suitabl e bi opsy devi ce har€TgSH06/019959
cannul a which may be utilized with a tissue cutting
the tergeted sitawvithin & qatientesA slitalble biopsgdevise hayinges caniudd which
in co-pending application Serial No. 11/014, 413, filed
mayohe Deiizerb avith 18, tis809 £utting OB6InbAr hiasing feaiwres of) tme invention is
enbodyi ng features of the invention includes a distal
destridzdl iar cppendiom abphicatign éBeatliab Nal 1117101 4418 fiked o tDEcember 16,
tissue cutting edge, an inner tissue receiving
2004perture, and a |longitudinal axis. Preferably the
distal tip of the distal tubular portion has a bevel ed

[0008] ONA tis3a€e cuting wmehdadichtboliding featlres bf &id inventsiomcludes a
[ 0007] The tubul ar distal tubular portion has a
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edg glurallty of openings circunferentially spaced from
the open ended slot about the |ongitudinal axis and
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openl ng e on nmore circunterent
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longitudinally oriented opening. The one or more circumferentially spaced openings
may be one of a variety of shapes, for example, a rectangular shape, a circular
shape, or an elongated shape such as an oval or elongated slot. One or more of the
openings in the distal tubular portion may be of one shape and one or more of the
other openings may be of another shape. The openings allow for the vacuum to be
maintained within the biopsy device when the cutting member is cutting and provide
stress relief, facilitating radial expansion and/or contraction.

[0008] The distal tubular portion preferably has a flared distal section with a

proximal end and a distal end, and a cylindrically shaped proximal section with a



[0008] The distal tubular portion preferably has a
flared distal section with a proximl end and a di stal
wep@s/ 12170 a cylindrically shaped proximal sectPCIUB206019959
aproxi mal end and a distal end. The open distal end of
proximmel &gt Ladidistd! |endor Thatopen alistali end Phthd longitedinallyeoriented
flaring of the flared distal section. The flared
opedingt fatilitatest fhenflazing uofetbe tflaatd tistal cetion. t iThe Uaredi tistal gection
edge of the distal tubular portion engages an inner
enstiiessthat thet éutagtisslgecuttingaediges sfither distal Wibuipragetiénu ergages an
the cannul a of the biopsy device to cleanly sever the
inndritissuee caling icage df molissub aecaiving mbengret inthe €anmdla tod the biopsy
provide a better tissue specinen for pathol ogical
deviesais blabhlg NseVieP QAQ] tisEhe sspeaimtrotiiaai tinsl\cappating tsué ehd to
invention wll beconme nore apparent fromthe toll ow ng
providd aibkefér fieae shetien fof pdthelogibMaikahmataRd t he
acconpanyi ng exenpl ary draw ngs. BRI EF DESCRI PTI ON OF
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the proximal portion or an el ongated probe nmenber o
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[0011] Figure 2 is an enlarged perspective view of a

exempgff\braqﬁ,ﬁ don of the elongated probe shown in Figure
1 1llustrating a tissue cutting nenber enbodyi ng
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VI ew of portion shown in Figure 3A
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probeéTg?oqjlr{TF\nFigaFe II rﬁﬁlsﬂ'g%{ringc & t%Ql?é’“&uitng E‘J\&Hf;eer e?iﬁbodying features of

the invention disposed within the probe.

[0012] Figure 3A is a perspective view of a distal tubular portion of a tissue cutting
member embodying features of the invention including two openings with a
rectangular shape.

[0013] Figure 3B is a perspective view of the distal tubular portion shown in Figure
3A that has been rotated 180° from the view of Figure 3A.

[0014] Figure 3C is an elevational view of the embodiment of the device shown in
Figure 3A.

[0015] Figure 3D is a longitudinal cross sectional view of the distal tubular portion

taken along lines 3D-3D in Figure 3C.



[0015] Figure 3D is a longitudinal cross sectional

view of the distal tubular portion taken along |ines
w@smi7e Fi gure 3C. [0016] Figure 3E is a tranBUBEUSE06/019959

cross sectional view of the distal tubular portion

ootk epigateoBe id bNfdhsIErsderods Sdaivhal Viéw of Gl distaFitgular @rtion
iS a transverse cross sectional view of the distal

takdnURSHPinddR-BR I FRjupn3el ong | ines 3F-3F. [0018] Figure
4A 1S a perspective view of a distal tubular portion

[ooﬂﬁ aFigliRS 9E i€ BliFdra0e/SBIER6Es SSBHOAN it fof #id! Bl @ibuldteportion
I Avention 1 ncluding two circular openings. [0019]

| JYEEidkR 4ps3p perspective view of the distal tubular
takég‘lorwg;r% shown in Figure 4A that has been rotated 180
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opearHiSh IS oRaRiet EoBUA T B BRIPh i bur e GA ¢ hat.
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opening which is an elongated longitudinally oriented slot.
[0023] Figure 6B is a perspective view of the distal tubular portion shown in Figure
6A that has been rotated 180° from the view of Figure 6A.
[0024] Figure 7A is a perspective view of distal tubular portion of a tissue cutting
member embodying features of the invention including two rectangular openings and
one opening which is an elongated longitudinally oriented slot.

[0025] Figure 7B is a perspective view of the distal tubular portion shown in Figure

7A that has been rotated 180° from the view of Figure 7A.



7A that has been rotated 180 fromthe view of Figure
7A.[0026] Figure 8A is a perspective view of a distal
wo advalizr72porti on of a tissue cutting nenber enbOTYBE2996/019959
features of the invention including two rectangul ar
[0026]enFigyse 8Ads apersppetiverdgewtof attistsl tabulet porgjan etia tissue cutting
longitudinally oriented slot. [0027] Figure 8B is a
merpbersgmeioddyirg feamesdf theénwdintiominctuding tavo neotahiolar spenings and
in Figure 8A that has been rotated 180 fromthe view
one@pehingwitct8id. an d162dHtedrlonyitedifAly Gieatepkesisipect i ve vi ew
of a distal tubular portion of a tissue cutting nenber
[0027Tb ORURYSIE ¢k pespeoiive iew ioh rendistantubzk Fdfftiﬂg shv@n in Figure
openi ngs which are elongated longitudinally oriented
8A BhDiigs bdddted i 807 fRorABhe Giew IFIGPEGAI Ve Vi ew of the
di stal tubular portion shown in Figure 9A that has

[00dB3EeNFigRteAb ARG 4 Brdpeild 6w \of aWisthl thb@HF ordn of 8@38le cutting
Figure 10A is a perspective view of a distal tubular

merRBért ERBOAYING fEhiifate of Yhd IIMENTBADREILENEOMNY BBehifgd Wifich are
of the invention including two openings which are

elorfafRUBhGELidirg blibAteAdldty. oriented slots with an
enl arged circul ar shape at the proxi mal end thereof.

[Ooitéioe’l"—'ﬂgul;é oBiLa %gl%ﬁ.béﬁ\@i \R@\&%@ﬁfetd'ﬁgt%l b B%gi&nh%gg@r\{ﬁti@hgure

ubul ar portion shown in Figure 10A that

oA thel R4 Lk Bt EP BP0 !tﬁé/\(/i%/ d?%? g%\QA- [0032] Figure

A 1s a perspective view 0 tubul ar portion

[ooﬁvzﬁ !u?egl'iEACiEté ip'égsﬁé%ﬂ\*}b%ie‘aﬁ"aggyaﬁ%é &S@Irléeﬂrr Eﬁrgﬁfdac{fgﬁ tissue

nti"on 1'ncluding two openin .
cutthd b Bbolva EaLRS, 7 A nfian iy 3P PRefpes dunicn
are kot Bdhe Y, Sfed STore T BF BTGy SFoli e ot e
oA Rele 124 (s o perspective view of 4 dista
[Ocstﬂbu}—'%hreo %b' " %fers%etc{i\?’eSl\J/%w of the distal tubular portion shown in
Figure 10A that has been rotated 180° from the view of Figure 10A.
[0032] Figure 11A is a perspective view of a distal tubular portion of a tissue
cutting member embodying features of the invention including two openings which
are elongated longitudinally oriented slots each having an enlarged circular shape
between the proximal and distal ends thereof.
[0033] Figure 11B is a perspective view of the distal tubular portion shown in
Figure 11A that has been rotated 180° from the view of Figure 11A.
[0034] Figure 12A is a perspective view of a distal tubular portion of a tissue

cutting member embodying features of the invention including two openings which

are elongated longitudinally oriented slots.



cutting nenber enbodying features of the invention
i ncl udi ng two openi ngs which are el ongat ed

wo evgitz1reld nal |y oriented sl ots.[0035] Figure 12@I/1S2086/019959
perspective view of the distal tubular portion shown

[003 FFiQUfeeﬁBAsthgbrslpéﬁti\bﬁeiBMOI #iee disiB Qubulampbitienvstemyn in
of Figure 12A. [0036] Figure 13A is a perspective view

Figué 19A dhattrak bedh vbtatedPBOr R bk view bBEBigarect2Ai ng menber
enbodyi ng features of the invention including two

[OOGE?enFiQGFe WBAGH #erspeem@atied bpagdistalinmlidrypetioe fed tissue
slots each having an enl arged circul ar shape at the

cutﬁgg%érﬁﬁér_ ERBolNARY $tureb A4 3R iMedub® idchRIihG two openings which

rspective view of the distal tubular portion shown

are %@n highl rl&wg}t%ﬁn%%%%%\?éd BRE&NeaG Rvih 38 Cnfaf B diRelarishdbe at

I gure Figure 14A is a perspective view

the Btfo ﬁhﬁ%ﬁ&%er&&@m ar portion of a tissue cutting nenber
enéo ying features of the invention including two

[oos‘s%ﬁe”i:fﬁﬂr‘e WaECi é‘rp%rs?e RRal R BPWKS%]H%I%IOLM YorRIAL §¥bwn in

ots®™wW th an enlarged circul ar ape at the proxinal
Fiouf eI e Rted A B AR N & PRUBP R, "2 tha
1003855, BEER: (FAGE T8 RobRHATMEN of CHISC Al i Borffh o o tissue
cuttp e PbeP Broping oRuleecs iRy (PEIRG AEERASKIY whicn
are it 2o dal PierdBd S th R o HauGPd el hape, ot the
profBaLa BRI fom (e vi ow of Figure 15A [0042) Fi gure
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[Ooér:(i)]r C%!g%?e %I%;%\pi% g t|:serspective view of a distal tubular portion of a tissue
cutting member embodying features of the invention including four openings which
are elongated longitudinally oriented slots.

[0041] Figure 15B is a perspective view of the distal tubular portion shown in
Figure 15A that has been rotated 180° from the view of Figure 15A.

[0042] Figure 16A is a perspective view of a distal tubular portion of a tissue
cutting member embodying features of the invention including four openings which
are elongated longitudinally oriented slots each having an enlarged circular shape at
the proximal end thereof.

[0043] Figure 16B is a perspective view of the distal tubular portion shown in

Figure 16A that has been rotated 180° from the view of Figure 16A.



the proximal end thereof. [0043] Figure 16B is a
perspective view of the distal tubular portion shown
WO p00kilgree 16A t hat has been rotated 180 from PEEUS2006019959
of Figure 16A.[0044] Figure 17A is a perspective view
[0044] aFiguest AFAtisbaulpersppolie viewodf a distad debutart pontign rafrd dissue
enbodyi ng features of the invention including four
cuttiopemembsr embatlying éatlires gdities invention irtiutiid foupropenings which
slots. [0045] Figure 17B is a perspective view of the
are dioagatkd taryitudinalhoorianted slbiswn i n Fi gure 17A that has
been rotated 180 fromthe view of Figure 17A. [0046]
[0045] guFiguiBA7BSs 2a perspreiia viewv b Meotistal dubtilat pbkiam! sHown in
portion of a tissue cutting member enbodying features
Figupé 17 Aghatmes icknnotaftel 180° monf hlerviewenFigafe 1A.ch are
el ongated longitudinally oriented slots each having an

[004B]| aFigert e8AEBtd pblapebiiveC Vied of BadstaftubuM P&ash Bt a tissue
end thereof. [0047] Figure 18B is a perspective view

cuttifg rhdrabet shBbayint HHallired & the thva RN idcudm P ioue ogéﬁinbg‘%;hich
has been rotated 180 fromthe view of Figure 18A

are BiYaldD|1dRERhEN @HeﬁédTéiEtsL YENTH AN 994§Ill|a|§egué§seéﬂtially

shows an enbodi ment of a probe conmponént 1 cludin
circ%ﬂmi%ﬁb@gt%,@ﬁ%a@gn@me%oft ubul ar nenber or cannul a

e tissue cutting nmenber 16 enbodying features of

[004|t7§1e FIB%%WBQWE':S ggts:ggﬁtg)élf ‘ﬁ'g“’?rﬁg% d%’tatl RLBuIan gb{hﬂﬁrshown in

umen int probe conponént 10 nay

i j o R, ribed in
FiouR? 188 iat e booh PREled B0 BenT e oh PR 5 1 T ed on
Decenber 16, 2004. Details of the probe conponent 10

Tha o oes SETALDERER TN A BT O},
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hous%&ﬁ?'anﬁia‘ﬁ Sfer tEBGIaF H%?Mfer or cannula 14. The tissue cutting member
16 embodying features of the invention is slidably disposed within an inner lumen 18
in the cannula 14. The probe component 10 may be part of a biopsy device such as
that described in co-pending application Serial No. 11/014,413 filed on December
16, 2004. Details of the probe component 10 and other parts of the biopsy device
may be found in the aforesaid application.

[0049] The cannula 14 of the probe component 10 has a distal tip 20 and an open
tissue receiving aperture 22 spaced proximal to the distal tip 20. The tissue
receiving aperture 22 has an inner tissue cutting edge 24. The tissue cutting

member 16 is slidably disposed within the inner lumen 18 of the cannula 14 of the

probe component, as shown in Figure 2.



recei ving aperture 22 has an inner tissue cutting edge
24. The tissue cutting nenber 16 is slidably disposed
wawdaokiter7ehe i nner |l umen 18 of the cannul a 14 oPCT/D82006/019959
probe conmponent, as shown in Figure 2.[0050] The
[0050] st Bhe tisinl 2P 24f oft the aaanuialid bay inaye laaveziety vhlip ehapest The
tip shapes. The shape of the tissue penetrating distal

shape pf dhs dlseae hanetrafivey alstal etipr dfselosad dd the pssdiengferenced co-
application Serial No. 11/014,413 has been found to be

pendibgt afplicafionr SpEINGL 1 V014,433 Usas [beehi fouhdr toy ber eaigdble for
tissue. Alternatively, the distal tip 20 nay have an

pen@tfalw\gtt&s% RirgslddsesstaRsas AitsdhOadd the didiabtip Patraay have
No 261, 241 and U. S. Patent No. 6,471,700, (all of

an b6 RIAGRCREES sBsts ke tistidsedting Bl @&k NS B, 261241 Bhat.S.
facilitate advancenent of the probe through tissue.
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having features of the invention including a dist

facnlftét@@d%nc%?ﬁédt%‘ﬁtt@proﬁ’é ﬁfr@u%}bﬁééu%he tubul ar di stal
portion has a di aneter of Dbetween about 0.1 inches and

[0053]2 Figﬁ TI'SS Shod alsshid RiutiRg ﬂ%ﬁmtﬂe?”l@ﬁa\hﬁé f@at@kést 8t the

an outer tissue cutting edge 3
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at least a second opening 44 (shown having a rectangular shape in Figures 3A-3F)
which is circumferentially spaced from the longitudinally oriented opening 40 about
the longitudinal axis 34.

[0052] Preferably the distal tip 28 of the distal tubular portion 26 has a beveled
front face 46 with a leading edge 48 and a trailing edge 50. The longitudinally
oriented opening 36 in distal tubular portion 26 opens to the trailing edge 50 of the
beveled front face 46.

[0053] The distal tubular portion 26 preferably includes a flared distal section 52

which has a proximal end 54 and a distal end 56 and a cylindrically shaped proximal



oriented opening 36 in distal tubular portion 26 opens
to the trailing edge 50 of the beveled front face 46.

w(Q 2®63277T7he di stal tubul ar portion 26 preferabP@I/US2006/019959
includes a flared distal section 52 which has a

sectibh 8 Whichand B4rexthahedd B0abnerddiStl @nd 62. The distal tubular
cylindrically shaped proximal section 58 which has a
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tubul ar” portion 26 nmay have a junction 64 where the
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[0055] The second opening 44 (shown with a rectangular shape in Figures 3A-3F)
in the wall 42 of the tubular distal portion 26 allows for a vacuum to be maintained
within the probe component 10. Preferably the distal tubular portion 26 has a
plurality of openings. The openings of the distal tubular portion are circumferentially
disposed at an angle about the longitudinal axis 34 and the centers of these
openings are preferably circumferentially located at about 90°, 135°, or 180° from a

midpoint of the longitudinally oriented opening 36. Preferably a third opening 70

(shown with a rectangular shape in Figures 3A-3F) is provided in the wall 42 of the



plurality of openings. The openings of the distal
tubul ar portion are circunferentially di sposed at an
war@ba2akout the | ongitudinal axis 34 and t he PENUS2086/019959
of these openings are preferably circunferentially
distdlotbtilad pirtierb @6t cidimfaBhtialyr sga@df framm thentodpitudinaligf oriented
the longitudinally oriented opening 36. Preferably a
opehingrdd apkessegtidlly dppositerofihelseaomdopaningidr Thbapeondiopening
Figures 3A-3F) is provided in the wall 42 of thedistal
44 maphbes apariétyat sR@ped foe erdraplenkiredthiygsgrashagef & entdlleshape,
longitudinally oriented opening 36 and essentially
or @ pRaghedoghdpeesisc a9 GnopeNidrdeldhgatddi &lct e CPrGerapgnivign the
44 may have a variety of shapes for exanple, a
secHiRE bpering a1 is bARNgAted SI6UR o ha®h |&iyteloP Bemice® about
shape such as an oval or el ongated slot. Preferably

0.1 \iihest &ied 4 GRche@P e MhBdsetbnt Sopthir) 289 Eths lteiFd obBRing 70
openi ng has a | ength of between about 0.1 inches and

pref@rably RstEthe sdife SREMIIhoARREI, Rtedst AGK@ Gfﬁﬁetdbbhﬂgs may be of

opening 70 preferably have the sane shape, however,

o Soon00 8 05T ol e pampeg

[00§d]apﬁ"r or{é)%%dlhﬁn%ﬁth%m@@b Bin Cféath SHed FReRBH, BBown in
TR T SR

féatures of the invention, gures 3A-3

Flglﬁﬁﬁgﬁ%@Qﬁe §Bédrd %’Fbgl:ﬂfra%eﬁﬂﬂfﬂg a?mg f?fofttné d@taﬁttﬁﬂ)ular portion

portion 2 e circuhferential rectan

26 SRCBIAMFerdmial RicharftiRe Y st iy g b%%ﬁ&ltt bhdiERinal
aReBr 3 2opiigs the i 8t Hl; |9ﬂ

e second openrng 4 openi ng

midiirﬂa& oPltﬂ esé%%lh Bﬁlérﬁ#éaﬁ a?mdt &g g;&éﬂf al70a li_l %H:)lane

are Tocat e ar ed on 5

per;gelfn%[ EEl'iearlttg ﬁl‘é‘% 851{1@0&1% n%ﬂagargdcgﬁaﬁ%d B‘ggfé' ﬁ?rég %ﬁl‘ﬁaelzls%ctlon
52 AR eSS bl 0 4009 éppauana
SRR 3 B R G,
0032 Bir ot R AR BT b8 BEpBBETh DAl gt o
the gg/epﬁon &@%Pegla%he ?sfeccgnhdeo;lxg,)nrflgi1 télﬂglar}\%l th}/rd oc{deﬁlr}ltge'%ao 8? H\ien&stal
tubular portion 26 are circular openings and are located in the flared distal section
52. The closed proximal end 40 of the longitudinally oriented opening 36 is located
at least partially in the distal end 62 of the cylindrically shaped proximal section 58.
[0058] Figures 5A and 5B show a distal tubular portion 26 of the tissue cutting
member 16 wherein the second opening 44b and third opening 70b are circular
openings located at least partially in the distal end 62 of the cylindrically shaped

proximal portion 58. The closed proximal end 40 of the longitudinally oriented

opening 36 is located at the proximal end 54 of the flared distal section 52.
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at least partially in the distal end 62 of the
cylindrically shaped proximl section 58. [0058]

woe@anzrw2bA and 5B show a di stal tubul ar portiPeI/B82006/019959
the tissue cutting nenber 16 wherein the second

[0059p e nTtrey dibsteh taimdart portidn @Beini HigurédbAaaed SBr alub aficludes a fourth
openi ngs | ocated at |least partially in the distal end

opefiidg G wikieh &y 4 eibngarkdl lyngituaipedy prientetalot vitH & @bsB8 proximal
The cl osed proxinmal end 40 of the |ongitudinally

end 074 entegl cheedi digtaB@ntiS76. 0CHiee fouitin bgéhnﬁ g FERlopSoKiteSth the
of the flared distal section 52.[0059 he di st al

|ongttu&1|4é@r oriitdd @;sbnz@gz'ee Fihe Wicsed phoamdl 5& b P tHSPSHIRS 72 is

a fourth opening whi ch is an el ongat ed

Iocafééin&' thé"ﬁ)\'&%bb’elﬂ 580t gk ﬁ%r@(‘! dwdieatic 82 edhBrsdet®listal end
and a closed distal end 76. The fourth opening

76 o?ﬂwé f%uﬁh‘? BPéhlh& 7085 {de8telqn mé fed alskéf s8&tigped openi ng
. The closed proximal end 74 of the opening 72 is

[0060?03{51 Gret6A RRIPED HBR! a %qu%%ufﬁhgtrhgrgpéra‘lﬁ q/vﬁgréhaﬂhe distal

sect n 52. The cl osed di st ( the tourth
b PRGN 28 i BQRR0RE cpBningoade, BE S fra &) tm“f%;"b@ Y are
locatdd YEL& fhrdid) M'tﬁ%%stél% 85 o‘?%%bﬂ\lm%é h2sh es%%ﬂ%; 58.
openi ng 44c a openin ?1 are cate

Figu‘?é '69\6‘%(1 p?l?télétlﬁl |¥cl tJ‘%oﬂ%ﬁfg%!en@Bd?ggs\ﬂ%%ﬁ a5 darlS glongated

|ndr| ca %ectron gures’

ond g S@{hnal PSR 2R A8 gD o g enc
o B A A LR Pl By s
ool gt bR 57 b 4RSS BB SPR TR I R neoe
I s oL I
oot e S B e d v
Fiousss Uhved ierpeAsr e Gpeniey @ﬁg%ﬁgg Hie g, 18 Shfre cistal
tubugqre o ose arvgxa: @cltan%r&?ardfs ape gn'?jearleogrgelnttéjddngr%lenglcular to the
Jongitudinal axis 34. The closed proximal end 40 of the longitudinally oriented
opening 36 and the second 44d and third 70d openings are located at least partially
in the distal end 62 of the cylindrically shaped proximal section 58.

[0062] Figures 7A and 7B also include fourth opening 72b which is an elongated
longitudinaily oriented slot with a closed proximal end 74b and a closed distal end
76b. The closed proximal end 74b of the fourth opening 72b is located at the
proximal end 54 of the flared distal section 52. The closed distal end 76b of the

fourth opening 72b is located in the flared distal section 52.
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opening 36 and the second 44d and third 70Gd openi ngs
are | ocated at least partially in the distal end 62 of
wo b@eayiemdri cal | y shaped proxi mal section 58. P¢DOSRAP6/019959
Figures 7A and 7B al so include fourth opening 72b
[006d]i cRigugesaBA elnuingtshdwl @ miitaludbulal pyrtioni 261bé thestisdue cutting
with a closed proximal end 74b and a cl osed distal end
meriibdr. 16TWhich|has edsguonni apehingrdie7aiiul a fthitchepdning vie op@hi iye a
72b is located at the proxinmal end 54 of the flared

rectdhgulal steepet amh afe2oridrited penmedictizs ttalthe nuhgitodinall ati®e4. The
fourth opening 72b is located in the flared distal

secot 44d and il PEBbpérigys & 184atan dt Masspanialy M the distal end 62
tubul ar portion 26 of the tissue cutting nmenber 16

of thdcyimdriediyasiepeastodmRnsediohdss. aFuies BATshdO8B RlstlinéfBe a
whi ch have a rectangul ar shape and are oriented

fourrebpeiing 7at avhidtoist & eloraatddudhgittldimany ordfted T8t &R @Nlosed
44d and third 70d openings are | ocated at | east

pro%él & V¥ bRd "arkﬂosfédstﬂl@dal 8R4l 768 TheldetMirbRifTal Eﬁé IMc of the

shaped proxi mal section 58. Figures 8A and 8B al

fourttﬂ@ééiﬁ*ﬁ; pod %%&J’re@ ﬁ}?ﬂ‘ie@/llz&fcaw sRBhd P r%QmﬁA! %@9@6@5}? and the

| ongi t udi nal | yorlentedsot vvlthacose pr oxi

clos@ﬂ%s?é‘lcerﬁ@lnﬁbcaofcthg'ff&ﬂﬂﬂe riing %@ QEatearh?g{;é for ?dlstal section

proximal end 74c of t openi ng ocate

52. 1 h Weﬁ'ﬁb H S%ggg&g?ﬁ QXh R of tfoﬂﬁitéﬁnﬂggorlleg\ted

t he cl ose sta he fourth opening

ope}éﬁg%&e@ Idc%técﬂ?c IE%)s&l 5%& a‘ﬁﬁr‘i fﬂe %9@85 %F tr{eﬂ%ﬁﬂ&ﬁcally shaped

odi nent t oxum

: ' ipal ly orlented openi ng 36 is located at | east
pro>!|r99|9§etcp yglgn the distal end 62 of the cylindrically

OB PR TS B OB e Vg AR o
Flgl{rg%g aéri“oglgg? g%?q?]% w&%@n ‘iﬁgﬁp g]%pﬁxgg[ég (94 sﬁal portlon 926 is an
corgi, @Hman%lozge'ggec@s@ e R B 6 e
osd ' ke e R RS Rl hoe
prOX| I secgordlr %% 'ﬁ1e (giosede 51 stal end 80 of the second opening 44f is located
in the flared distal section 52. The third opening 70f is has the same shape as the
second opening 44f and the same orientation with respect to the flared distal section
52 and the cylindrically shaped proximal section 58. In this embodiment the closed
proximal end 40 of the longitudinally oriented opening 36 is located in the
cylindrically shaped proximal section 58.

[0065] Figures 10A and 10B show a distal tubular portion 26 of the tissue cutting
member wherein the closed proximal end 40 of the longitudinally oriented opening

36 is in the cylindrically shaped proximal section 54 of the distal tubular portion 26.
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in the flared distal section 52. The third opening 7O
is has the sane shape as the second opening 44f and
W0 bweaziTed ori entation with respect to the flaredi/is®pad19959
section 52 and the cylindrically shaped proxi nal
Thesdistal dububd. portion H6s hesrizodecmnt opéring | Aigedhjzhoisi amlel@nted
40 of the longitudinally oriented opening 36 is

longitodiadiBdorigntéd slot Withnal closad |djstslhenpk 80 nnd iaTelbs&d ptdxiral end
58. [0065] Figures 10A and 10B show a distal tubul ar

78a poitdroeniagedf essbetidliyscnealac hape 82 rag e prosdipaledrdl Tdethereof,
cl osed proxinmal end 40 of the longitudinally oriented

The @f3ad PoxdBal énd T84 bitthe BeLdrly 44pbpenirsdieneshtdd Prtha®llindrically
section 54 of the distal tubular portion 26. The di stal

shapatP paimBOsdction 58 ahdihé cisseandsiapend r&)a“éﬂséﬁbn@hoﬁ@mg is
an elongated longitudinally oriented slot wwth a

locatddometfie b distdl heBfigh 8Rd Phe kb riq: 708l of @R d%%él tubular
and an enl arged essentially circular shape 82 at the

porti@h% MRk BB kan$a shhpé e@f theTg@cdﬁboéﬁ&u@ ‘3)1% BHd 884 tHSaame

of the second 44g opening is |ocated
orietdliddri cal Iy shaped proximal section 58 and the
closed distal end 80a of second opening is located in

[oodtsmg @bé‘fe@dﬂ‘l‘! iﬁcf"ﬂﬁ%%woé‘déga t Elﬁaﬁ fich 98%‘?"(5&@& Qliting

st al portion e sane shape a

men?tg% g@f\ﬁ%}gwﬂggr&iﬁ% 6k araq%t é‘rﬁ%\?\}ﬂ%@ f?%?olne p%ﬂf‘ugtMﬁ’ﬁr\Nhlch is
an egfl?{gtta{ pf na'il %n{aht%ﬁ ‘é%%tsd Qgsséég;g%girr%aégﬂ%ﬁ%ﬁsﬁ d 85sed
MEEAC il e A e
oo i S e A ey i
ro B A0 SR o R R By o
oo ST RSB L PR e el e
o SR e PP e 5B ey
in the distal end 62 of the cylindrically shaped proximal section 58. The third
opening 70h is the same shape as the second opening 44h and has the same
orientation as the second opening 44h. In this embodiment the closed proximal end
40 of the longitudinally oriented opening 36 is in the cylindrically shaped proximal
section 58 of the distal tubular portion 26.

[0067] Figures 12A and 12B show a distal tubular portion of the tissue cutting
member 26 wherein the closed proximal end 40 of the longitudinally oriented
opening 36 is in the cylindrically shaped proximal section 58 of the distal tubular

portion 26. The second opening 44i is an elongated longitudinally oriented slot with
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in the distal end 62 of the cylindrically shaped

proxi mal section 58. The third opening 7Ch is the sane
WG b@pa27a29 t he second openi ng 44h and has the sBEEUS2006/019959

orientation as the second opening 44h. In this

a cl%gwﬂl’d?(ﬁﬂél ér#bemé af8% Bbsed Rtal &nd gHe. 0Thé RRsed proximal end
longitudinally oriented opening 36 is in the

78cCH RO eééﬁiné Iﬂlﬁp?sd!o%%' MefhesHoking) & 94 of ke @'Ibﬁédaﬂlstal
t ubul ar portion . [ 0067] Figures 12A and 12B show a

sec&?} ip 68! 'fHébe d B% l'e% e 6fhlﬁetée§§h@ oﬁé‘ﬁlhg NQ FEIPeSted R the

erein the osed proxi mal end

ﬂareo0 pgieﬁ légbtﬂﬂ 52’ %bqgﬁc? doom ﬁg'ﬁghé”@ﬂ{essérﬂe ngeh and Ionenteﬂhon

ndric y shape section 58 o

asth?*%@&ﬂ{ %ngdr%&%‘% The second openi ng 44i is an

udinally oriented slot wtha cl osed

[Oogif]ox'F res ﬁ‘gA oty ‘@?ds}‘g)g\? ]fb‘?ﬁﬁl ﬂpﬁltaﬁ‘k)oﬁfdﬂ 205 th%rlﬁls%e cutting

osea pr oxi na eni ng

meljg@%rfl Itl §,dwE§ht% g grggé@a a?rgﬁ% W‘hzcg\oﬁ a( goﬁgat‘%%fi’%tudinally
ore BT Yt s AthGEoAnd e %LP%@@ %&3 @%@%@C’s 2 Fhe closec
prosy k?ghéyfé&%ﬁﬂiﬁﬁlaiﬁ%?%ﬁdseﬁ Aofi et D T PHESE dstal
end 18 G Erpaoand aPen B AL B d0¥%ﬁ§ i ﬂmsi#%ﬁﬁfsgé‘.s&fféﬁ%?%a@ the
clospaPrOVRER 5L 460 i QYPHIEN EreStorP il B Al i 52 of the
cwg%i’pteaﬁf SRR Biaii SR 4 dfe fIF Qe PIerEs FARF Sape
an| GRRITRITERS IBEopRCPERND 4 i S B §p§ﬁwe&ﬁ§~deaé§aed pipsimal
cylindrically shaped proxi mal section 58 The thi
encbﬁ@npwer@ngﬁtagmﬁﬁe cgighieds ARGENGNP & iiRhgt ABRoGaY rhaped

second openi % 44). In this enbodi nent the cl osed

propimsk segtiondifof be detal fbulasgriaidial | y ori ented openi ng

36 is in the cylindrically shaped proxinmal section 58
[0069] t riguies f14A andbldBaphew et distal pular portion 26 of the tissue cutting

member 16 which has a second opening 44k which is an elongated longitudinally
oriented slot with a closed proximal end 78e and a closed distal end 80e. The
closed proximal end 78e of the elongated slot has an enlarged essentially circular
shape 88 which extends toward the longitudinally oriented opening 36. In this
embodiment the closed proximal end 40 of the longitudinally oriented opening 36 is
in the cylindrically shaped proximal section 58 of the distal tubular portion 26.

[0070] Figures 15A and 15B show a distal tubular portion 26 of the tissue cutting
member 16 wherein closed proximal end 40 of the longitudinally oriented opening 36

is located at least partially in the distal end 62 of the cylindrically shaped proximal
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[ 0069] Figures 14A and 14B show a distal tubular

portion 26 of the tissue cutting nenber 16 which has a
w@aewonzl7epeni ng 44k which is an el ongat ed PCT/US2006/019959

longitudinally oriented slot with a cl osed proxi nal

sectiBR&87 Sk Mifembolinaed tith gbvte ¢ad B&econBhepatiines adl which is an
proxi mal end 78e of the elongated slot has an enl arged

elon é@%mgﬁduhhhany fightell SHAPEhS8ebbrid bpenihg mas at clvedddpidximal
ongitudinally oriented opening 36. In this enbodi nent

end V8l £8i88ePEigiE BRA 86N AT cOded distal @RDBOFitMAESd6Nd opening

oriented opening 36 is in the cylindrically shaped

44) IFrl@)ih?"’rlaréda‘afs‘té?”se'éﬁoﬁ’fszt et bRl winupH gortie®rdsl OThE Glosed

Fi gures 15A and 15B show a distal tubul ar

proxﬂ%ﬁté gn787f60fotf1e SBeoid 5%&%6 Wl isnﬁi\ R YBAdriRIMABSEd proximal

' osed proxi mal end 4 the longitudinally oriented

sectlgﬂga%' ngweg’cﬁlrﬁﬁpéﬂ t76thaal F ﬁf?ape 'aﬂh'dﬁehfbtnbﬁ%s%é&@éond

62 of t ndr| ca pr oxi mal section 58.
- 'S enbodlnent t he deV|ce has a second openi ng 441
oper{\}\ﬁﬁ}_? %ﬂ is an elongated longitudinally oriented slot.

too7§f'c AFFRRGEPEE, pdihell AT BiheTpAChi ddp Bpads
fourty hehEn i ARY 21 o™ ThETo PR Fadls, AR Sldntes
oo ekt 8 aPl ol SESE PuaifRL AR A4 A 4 gl aital
end JB oo emeen A 074G O hfaﬁa.f?‘ﬁ%ﬁ%ﬁ@%f‘@g‘)g 1854 Gt the
ProxFERrTH Bk G T IRl SoFI P opldi Hoeb OIS H TR R the
rour i A S EL B RLA sl S%%%%ﬁat%e Bulfidlfing 720
an i oo G heve Fqng MR ae R 8 ieEHeT A 417 B elgrg gecond
opemfeaigfar{ei@éﬁ%m?{mf’érir'&ﬁ& no 724 15 Fﬂiaf ed in the {lared

(00721 Roweri s 1 AR ABOMEh IRl SURTEHPalien P dne fhag cuting
menggqe? 1'6%9%2%‘ hgé atsggogc? gggrﬂng 44m, a third opening 70m, a fourth opening
72e, and a fifth opening 90a. The second opening 44m is an elongated
longitudinally oriented siot with a closed proximal 78g end and a closed distal end
80g. The closed proximal end 78g of the second opening 44m has an enlarged
essentially circular shape 92 which is focated at least partially in the distal end 62 of
the cylindrically shaped proximal section 58. The closed distal end 80g of the
second opening 44m is located in the flared distal section 52. The third opening 70m

has the same shape and orientation as the second opening 44m. In this

embodiment the closed proximal end 40 of the longitudinally oriented opening 36 is
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opening 441 and the third opening 70l. [0072] Figures
16A and 16B show a distal tubular portion 26 of the

wo e@sag77eut ti ng menber 16 which has a second OPENURZY06/019959
44m a third opening 70m a fourth opening 72e, and a

Ioca(c%d‘ L |et°ag?'ﬂ>ﬁ\ﬂ%ll? i n‘;ﬁt&e&ﬂ‘gzoﬁ%b"%hﬂéﬂﬁdlﬁ s‘fﬁ%Ped proximal

y oriented slot wth osed
seclfqr rral 789 end and a closed distal end 80Qg. The
osed pI‘OXI mal end 789 of the second openi ng 44m has

oot T R bl @F‘lﬁé}?ﬁf PR £3pi opening
[
72e rglt %?thé Cﬁﬁeg@ S%J%pteﬂ'éé) éogxﬁt ﬁ?ltiﬁaglg ?ﬁallog&f(gg g@@ﬁgwﬁ\ally
oriehf flﬂé%ﬁﬁreec@&sﬁﬁiﬁhﬁaﬁﬁpi%ﬁ?ﬁ%t LLHr O 98 The
g_ 44 .

oA Pihe Tt ford |dﬂg%gf“?fejﬂf%g‘lagp%hieﬁg??@%ﬂgse“t'a”y

b B3k el pa{?@astpleéﬁ | BelthE o 208 o Gar oB8 ] or e
T

eyl SGRRAt R DR S0 P Sv@ﬁﬁrfa%é nd Fhe e ety

Pl SRS S SES W me
distal end 76e. The cl osed proxi mal end 74e ﬁq th?\

the figih rapenisigeddh javea lﬁa@thamh'%usd}%ﬂ@ar dadele; Igngth of the second
circul ar shape 94 which is |located at |east partially

openingt44en and the this @peingfOphe cylindrical 'y shaped
proxi mal section 58. The cl osed distal end 76e of

[007‘ﬂur FlousgeTAGn2&B shawadvilidan disteh éo'ft'Par?@dOfotf“gttléﬁue cutting
section 52. The fourth opening 72e and the fjf
mempeni1Bgwhereimate closesh@roxirapi endi40 |bniger lonaw"ﬂﬁb! oriented
| ength of the second opening 44m and the third openi ngT )
openthg 3P0 &7 4gcaldyuin ethe 1 pyingdrically7 Bhanesiv psoximpl sgetiafl $8al This
portion 26 of the tissue cutting nenber 16 wherein the
emiddimedt jnclhxless senond4peoingt4vtn hadh@i thisdiopgning €. dieespcond
opening 44n is an elongated longitudinally oriented slot with a closed proximal end
78h and a closed distal end 80h. The closed proximal end 78h of the second
opening 44n is located in the cylindrically shaped proximal section 58. The closed
distal end 80h of the second opening 44n is located in the flared distal section 52.
The third opening 70m has the same shape and orientation as the second opening
44n.
[0075] The embodiment in Figures 17A and 17B also has a fourth opening 72f and
fifth opening 90b. The fourth opening 72f is an elongated longitudinally oriented slot
with a closed proximal end 74f and a closed distal end 76f. The closed distal end 76f

of the fourth opening 72f is located in the flared distal section 52. The closed
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opening 36 is located in the cylindrically shaped

proxi mal section 58. This enbodi nent includes a second
wep@ailzry294n and a third opening 70n. The secoPdI/US2006/019959

opening 44n is an elongated longitudinally oriented

R T -
ra SRR SRR, 4840 PEELAN, gk Su LT B e v
orfin) 8 DS RS REONR BT MG e

oSyl e R GBI LR s o
oo AR b BrBREBn 005, RS oo

. slot wth cl ose r oxi mal d 74f and a cl osed ]

sty 3 Bk g A8 P35 PR RLE 7B of e slpsed Prefimangnd 78 of the
fourth aq enA' ng, 72f is |ocated in the flared distal .

seqogd; PRRNIBS 44pnbat a5, £aisYaR eapertiall THEUBY Smee lageien in the
opening 72f is |ocated at_the junction 64 between the

CV"PB%W%!& deged | Prexdial saction &hd Thaelesad digial ead 1891 oh fisegecond

roxi mal section 58. The fifth opening 90b has the

opeiingH4¢ isjacalad inthediered distal sectiond o[ﬁg@ thiesheening 73 has the
[0076] The enbodi ment of the device shown in Figures

samg ahapriandeieniation axibersecopdapeningidéo.whi ch is an
el ongrat ed longitudinally oriented slot with a closed

[004¥k+t alhegraberiineatin Rigwesd84 anddhBnalso inetiidesi fouth@pening 72g
cl osed proximal end 78i of the second openi ng 440 has

any Bith DpgeingeSentTihel foprtbi oparing 78bdpear etmpettdi longinainally
cylindrically shaped proximal section 58. The cl osed

oriefited glot ewith aGlogsd proxinsalcenttl 74p eamidng clekedi distab@atietbg. n The
the flared distal section 52. The third opening 7Qo

closrtsprokional ®md 7lgagfehe falirthr openirat T2uynisdscdtéet as theqyrdximal end 54
openi ng 440. [0077] The enbodi nent in Figures 18A and

of the Baecdstistahedctide 5a. fTherddsedpiistalnand’Z3y efrttle fouritf dgening 729 is
openi ng 90c. The fourth opening 72g is an el ongat ed

lochted i thedianed tigtal section 52. The fifth opening 90c has the same shape and

orientation as the fourth opening 72g. In this embodiment the closed proximal end
40 of the longitudinally oriented opening 36 is in the cylindrically shaped proximal
section 54 of the distal tubular portion 26.

[0078] The tissue cutting members shown in 17A and 17B and 18A and 18B may
have an additional opening 96 shown in phantom in Figure 18A.

[0079] The tubular portion 28 of the tissue cutting member 16 is preferably formed
of surgical grade stainless steel. However, other high strength materials such as
MP35N, other cobalt-chromium alloys, NiTi alloys, ceramics, glasses, and high

strength polymeric materials or combinations thereof may be suitable. Further
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oriented slot with a closed proxinmal end 74g and a
cl osed distal end 76g. The cl osed proxi mal end 74g of
w0 b@ofigred h opening 72g is |located at the proxPORUSENE019959
54 of the flared distal section 52. The cl osed di st al
detailgdof7thg H$sueheuttiogirmembeenfnyay g faindoivathed above heentioned
flared distal section 52. The fifth opening 90c has
appti¢atiopGesiasNaptl/ail4 63,ifited en Decerakert 16 2D004r t h openi ng
729. In this enbodi ment the cl osed proxinmal end 40 of
[0080]e Whilgi pranitbiukeal foymsoof thetimdbntipe hiang baén iilkistratethehd described
cylindrically shaped proximl section 54 of the distal
hergin,btivillrbepappdrent tAét v4rio0s 8jodiflvatidnssnkingrbvenents®eh desmade
shown in 17A and 17B and 18A and 18B may have an
to tieedliventioralF oo peample, Mils itswaridusEransdments dfitasl irrehfidh have
[0079] The tubul ar portion 28 of the tissue cutting
beenafesernbebhéirp refepmadfya br@paﬁ@eofcesw rsBbgldl b&)bpPSrent that the
stainl ess steel. However, other high strength

devigg$ @htl ahsthetks bf asliAMIBEN, devideemag MRadrhpleled s %ﬁwé\}é f6%e for
Ni Ti alloys, ceramcs, glasses, and high strength

purpsky rethércthant fof lbﬂiéﬁr,%fofe Cféﬁ"ir‘e@ﬁhéﬁ’c”&r biRRF AR{gnBBYs. b‘Moreover
sui tabl e. Further ails of the tissue cuttlng menb

indivi@udTidatbresf s ehthddimérts opviBveRiBh indA\ekk 8RGlH ﬁ%drﬁé‘ drawmgs
Serial No. 11/014, 413, filed on Decenber 16, 2004

and[r@@ﬁ%th%‘ bt PR5E skHbR I he'dBwlired |2enﬂ4§f‘ﬁ1Hﬁ/fBl%gfé%tures of

been illustrated and descri bed her , It w

oneaé?%o%ﬂbmt BeiheViRléMith ERObE c%ﬁfylr%aswﬁ’ﬁ‘ ng'mm?’ﬁgef{%%@res of

can be nade to the I nvention or exanp

anoth@f b%dﬁnﬁ%d'ﬂ(ﬁ%mﬁn%rlf B%dft ﬁﬁéoofﬁapgl\é\?ipggﬁﬁnt be limited to

descri bed Frein in

the #@ﬁlcderﬁﬁocﬁﬂ@ﬂf qmstrta@& IE Eéethgree\@r‘éqﬁtgﬁ?gd et fgd ﬁ'}v étécfpeto be

I zing the 0 renove
o oPYERESER PO 0 8l P Ry el 5 G
I°°8§?2§’fénf§§s”taﬁaﬁfnoi 'é?em%?vtﬁ?rr'e&%%@y (HE4E okreitla’ rEarpRonent.
pordff ot SPOBMES AR i ot Ehr B RER HertTy v
shalPFmota!)é cons(?trt}ce%‘e‘gléJ rmev‘i’)kftr)\g the provisions of 35 U.S.C. §112(6) unless the
following claims expressly use the terms “means” or “step” followed by a particular

function without specific structure or action. All patents and patent applications

referred to above are hereby incorporated by reference in their entirety.
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anot her enbodi nent. Accordingly, it is not intended

that the invention be limted to the specific
weredvod2Irent s il lustrated. It is therefore intePdPUS1006019959

this invention to be defined by the scope of the
WHARASCIeAIMER IS as broadly as the prior art wll

permt. 1] Ternms such a "elenent", "nenber"

"devi ce", "section", "component', "portion",

"sect i oA'tisstigreattisg mehsdee for sepdratimg dstisstie spetilnen from a target

I mport, when used herein shall not be construed as
site Withika Pétiérh’e b@ﬁfb‘tbmipﬂsiﬁgﬂf 35 U.S.C. 112(6) unless

the follow ng clainms expressly use the terns "means”

or "step", foll d articul.ar fun i on w thout .

sp@ci fi dﬁt?'ut&’gﬂvﬁe p8¥'°8c'{) V81, ad'ﬁalptéﬂ E'sanaﬂ#ebg?%lﬁ cutting

pl,i cati.ons referred t o above are here ncor por at ed

by BH66 GRS (3UE FRGEV R pRSTENS a0WRIOTEINg) RED |G 1

A tissue cutting nenber for separatl ng a tissue

speci mea [dnigftudifaltyesrititedopahing infthe dRta addueatpostidrogiyt has an

conprising: a. a distal tubular portion having a

di spah didtll ¥hd fviidh QeSS td itiss ithet Uisku@ Jebslding dperiurhand a
tissue receiving aperture and a |ongitudinal axis;

a lRBeH brimaldnd; ahd ent ed opening in the distal
tubul ar portion that has an open distal end which

opens to the inne ssue, receivin

cl Gsed B ashe Seﬁerné ARENg iy @/ to‘p ﬁseeéﬁ%! E@éﬁr ngPrtion
in awall of the distal tubular

ci FEeHierialyIsppoas Hory ter thwanr'rynaﬂww (PRENIRg about the
oriented openi ng about the |ongitudinal axis. 2. The

ti engéudipekaxily menber of claim 1 wherein the distal
tubul ar portion has a flared distal section and a

cybi ndr ratissteSO e mehier BRbIafe At wissteid. thd iRstéli thBuEr Fortion
cutti ng nmenber of aim1 wherein the closed proxim

has&¥hred dk% skOfuH éﬁbdé Bﬁ|n|d)’lcélfy' $RbEM pRAGRANG &GS and

essentially circular

3. The tissue cutting member of claim 1 wherein the closed proximal end

of the longitudinally oriented opening has and essentially circular shape.

4. The tissue cutting member of claim 2 wherein the second opening in

the wall of the distal tubular portion has a circular shape.

5. The tissue cutting member of claim 2 wherein the second opening is

located in the flared distal section of the distal tubular portion.

6. The tissue cutting member of claim 2 wherein the second opening is

located in the cylindrically shaped proximal section of the distal tubular portion.

7. The tissue cutting member of claim 2 wherein the second opening is
located at least partially in the distal end of the cylindrically shaped proximal section.
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4. The tissue cutting nenber of claim2 wherein the

second opening in the wall of the distal tubular
w@ooobiizirzhas a circul ar shape. 5. The tissue cRECT/USIP06/019959

menber of claim2 wherein the second opening is

| oBat edThentisdie it thethhisdradf cied®t 2 Whefdin tthe sdtdicdbpening in

tubul ar portion. 6. The tissue cutting nenber of claim
the walbetheidistaitabHacssrtlo® Res h MecthsglifcaHape. 1 N t he

cylindrically shaped proxinmal section of the distal

tuful ar_portion. /. The tissue cufting . er of claim .

2 Wher eT'ﬁ‘3 {'?ﬁé‘es%%'?ﬂj"‘t%@?ﬁrrf& q?%'ml Meg%ggggﬁéa@id opening 1s
. partially ip the distal end of the cylindrically
o”egtﬁgé%'@'tﬂﬁkﬁ‘ﬁwml section.8. The tissue cutting nenber

of claim2 wherein the second opening in the wall of

theodi stiad tiddtRub@ting Bidnist? dfafiaim 8 QHeAE1E th@lseBbRPBperiing is
The tissue cutting nenber of claim8 wherein the

oriefeaAAs@i8ayNg i s oriented |ongitudinally. 10. The
tissue cutting nenber of claim8 wherein the second

opgningris_oriented trapsversely. 11. The tissue = .
cut 1 ng"helitseie coftingmemper Hfidaiw Hhwhaein e segouHaRehHiga is an
is an elongated |ongitudinally oriented sl ot which has
elongatgddangitysinally eaipnieReleinthish 8ps dedossdsiraximahgnd epd arplgsed
_ tissue cutting nenber of claim11l wherein the closed
distgliefflal end of the second opening and the cl osed
proxi ml end of the second opening are |located in the

fl aped Hhetidue®BingMMembdr of 1&int 1 £ WHeretiHd E8sPARRY end of
of claim 1l wherein the cl osed distal end of the

the SESMRDIRAHY A1 Ihe é:m}&exihm bhe of ki sskorlly hii eqbiiated

( f
and the closed proxi mal" end of the second ope gis

in theFRAd LGist seé@ppt partially in the cylindrically shaped
proxi mal section.

13.  The tissue cutting member of claim 11 wherein the closed distal end of
the second opening is located in the flared distal section and the closed proximal end
of the second opening is located at least partially in the cylindrically shaped proximal

section.

14.  The tissue cutting member of claim 11 wherein the closed distal end of
the second opening is located in the flared distal section and the closed proximal end
of the second opening is located in the cylindrically shaped proximal section of the

distal tubular portion.

15.  The tissue cutting member of claim 11 wherein the second opening has
an enlarged essentially circular shape between the closed proximal end of the

second opening and the closed distal end of the second opening.
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14. The tissue cutting nenber of claim11l wherein the
cl osed distal end of the second opening is |located in
wo b@ofitae®ed di stal section and the cl osed proxPOEUSENE019959
of the second opening is located in the cylindrically
shaped Predsvel custigtmember oft daimi ﬁtvaéretruthelc@dsea%émﬁﬁal end
15. The tissue cutting nmenber of claim 1l wherein the
of treese0d opening haban ehmresd ew%ﬂalﬁﬁéﬁ:ma!r 8hhpe.circul ar
shape bet ween t he cl osed prOX|na end of the second
Zﬂlngr the | osed |stF end of the secon
i ng™% ISNEMPOGE P Halﬂhﬁﬁﬂwelaffh% mu}ﬁrﬂsta' portion
n the c osed proxi mal end of the second opening
has t?a@“'ger@ﬁI”&r'aéBe @l chitthg disfal tHbyar pertien geumierentigy spaced
ﬁue cutt % menber of claim2 wherein the tubul ar
f’°”b|‘i“§t %PQ'THSW?I% rignged Qreming gbeidhe poitudinpleaxigal | of t he
di stal tubular portion circunferentially spaced from

t heg| onpid Mu@&iutﬂhg%eﬁl%leéf QRRNI NYHBRM the hfd olpenmg in the
| ongi tudi nal axis. 18. The tissue cutting nenb

wall O B aidial WBEIE bBrtbRHak fihd garﬁg%ﬂéwaé H‘het Qe%oﬂ@lot) Qhgt he
d| stal tubular portion has the sane ape as ﬁ
% eni 19. The tissue cutting nenber of claim
ent'?t%'% qUinemepber 9 cleire tThwheesire ther thirdtanening has
al on the di stal tubular portion as the second
the %ﬁi&%gﬂﬂﬂa@@ alopg the distabtubuler pagionwstee segonel euemingy
wherein the third opening in the wall of the distal

t up!l arTHOfidsLE 'buttﬁ'\getﬁérﬂﬁér‘ & diai rrPPP%leFé?n fo tlhh‘ﬁ o%%@iﬂﬁ‘?n the

openi ng. 21. The tissue cutting nenb er 0
J
o Bl O B 4 A i

circunferentially spaced fromthe I ong| tudinal ly

or £bnt eld'eo fesHen Utiing unember | Pnglpimudi’n ahessin sthGZl’&lbUrah edistal

tissue cutting nenber of claim2 1 wherein the fourth
portigp dyas riyfausth| apeatngdnithe wallaf the distah subiilastpartionugitdumferentially

portion opposite of the longitudinally oriented
spaqggé‘fqm] ¢he longitudinally oriented opening about the longitudinal axis.

22.  The tissue cutting member of claim 21 wherein the fourth opening is
located in a wall of the distal tubular portion opposite of the longitudinally oriented

opening.

23.  The tissue cutting member of claim 21 wherein the fourth opening is an
elongated longitudinally oriented slot with a closed proximal end and a closed distal

end.

24.  The tissue cutting member of claim 23 wherein the closed distal end of
the fourth opening and the closed proximal end of the fourth opening are located in

the flared distal section.
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23. The tissue cutting nenber of claim2 1 wherein the
fourth opening is an elongated |ongitudinally oriented

W@ k@b/1:72h a cl osed proximal end and a cl osed BECBHUS2006/019959
end 24. The tissue cutting nenber of claim 23 wherein

0558 9 B el B 2 R 8 B8g e o o
fhert%wﬁtepp%tmaifs oA B2, B il o
o bRSel R SRRBIE ARk BECLal ol gbbi Sy pbion o o

eni | ocated in the cyllndrlcally shaped
msﬁf @gpoé@Etlon of the distal tubular portion. 26
The tissue cutting nenber of claim23 wherein the
cl gged dhstidbueodtting nicheber @f tlaim @Bewtargini the Iclosad eistalrend of
the flared distal section and the cl osed proximl end

theGburtth @Féﬂhhlg idloemeniimehd flarbecistaideatior @ad thepelogacaproyiniai end
the cylindrically shaped proxi mal section. 27. The

of ﬂwei’f@l&’rﬂw epéiihg & IBBAtRE at Mast paitially inlthehalindricalli @ htypdxl broximal
di stal portion has a fifth opening in the wall of the

sedibgt al tubul ar portion circunferentially spaced from
the | ongi tudinally oriented opening about the
n itudi nal axis. 28. The tissuye cutti menber, of .
7 NG lssaken SUHES 1 MPRe SErAai 1. PHEreTRIIRS dpboiap distal
dlstal tubul ar portion has the sane ape gs the .
portighes akhiopgningdn thewallifdhe distel GUEa'aFreﬁﬁl@P Jdreumferentially
27 wherein the fifth opening in the wall of the di st al
spaagdfrom thedppgitglingdy Of'ﬁ'eteg @ﬁemas PORVEE Rnaiiaing! Vi

di stal tubular portion as the fourth opening. 30. The

tisggle celfsRbe 'E@fﬁﬂ@rméfhbé?ﬂ & dRif Yhheidin theefifd 6p&ting in the

distal end of the Iongitudinally oriented opening is

wall OF He&fistal tub88s porah hhdieVsdnie shbedssthalfogitlogdnindre

29.  The tissue cutting member of claim 27 wherein the fifth opening in the
wall of the distal tubular portion has the same orientation along the distal tubular

portion as the fourth opening.

30. The tissue cutting member of claim 2 wherein the closed distal end of
the longitudinally oriented opening is located at least partially in the distal end of the

cylindrically shaped proximal section.

31.  The tissue cutting member of claim 2 wherein the closed distal end of
the longitudinally oriented opening is located in the cylindrically shaped proximal

section.
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cylindrically shaped proximal section. 31. The tissue
cutting nenber of claim2 wherein the closed distal

wenaen277ehe | ongitudi nally oriented openi ng i SPCDUSL086/019959
in the cylindrically shaped proxi mal section.32. The

tipsr o e R ARG il or e
aiskl it hordiendd SOURIGHEbhYgedreDer of cl ai m 32

ereln ve ront face has a | eadi ng edge and
a trailing edge. 34. The tissue cutting nmenber of
cl aB¥n 33Thehtisseiercutting mendpiet oficlaim I3 winéreint tbe heyeled fepnt face
in the distal tubular portion opens to the trailing
hagddeadifig ethge b altradingredge. f ace. 35. The tissue cutting
menber of claim 1 wherein the distal tubular portion

S r of, [ S | . cThey t ] ttl .
rren‘%e‘r n‘gﬂqecltlgglﬁrﬁafﬂ\%\tﬁgr gfe ﬁ%ﬁeodférsa{%l u"@fﬁﬁglr g%r Hr@?{udmally
N f . foOr f rial sej fromthe
orighei SoBBfa L g RisaBeREb B sk BEHE Slim<BFisy e beveled
f ﬁLTi al l oys, ceramcs, glasses, or polyneric
ro flag?'i als. 37. The tissue cutting nmenber of claim?2
wherein the flared distal section and the
cyl 85idr i Tad figsuscafied membenaf claiect wdereie dhe disteh tubular portion
junction. 38. An el ongated probe nenber for a biopsy

is formed bEstanlessisteat.ut ti ng devi ce conprising: a. an
el ongated outer cannula having a distal tip, a tissue

o8 1R i)y S PSR e porion
o LR A SRS s BB T o Ep o aresson,

tissue receiving. rture; and . .
cobalfcichromlum a'lloys, |ﬁ%ﬁoys, cel‘an%cs, glasses, or polymeric materials.

37.  The tissue cutting member of claim 2 wherein the flared distal section

and the cylindrically shaped proximal section meet at a junction.

38. An elongated probe member for a biopsy or other tissue cutting device

comprising:

a. an elongated outer cannula having a distal tip, a tissue receiving
aperture in a wall of the outer cannula spaced proximally from the distal tip with an
inner tissue cutting edge and inner lumen in fluid communication with and extending

proximally from the tissue receiving aperture; and

b. a tissue cutting member for separating tissue from a target site within a
patient’s body which is slidably disposed within the inner lumen of the outer cannula

and which comprises:
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b. a tissue cutting nenber for separating tissue from
a target site within a patient's body which is

wa@ biodabi7y di sposed within the inner |unen of tPET/081086/019959
cannul a and which conprises:i. a distal tubular

por tion; havi agudadBhiat pbRnhdvihB Qstarfip ifSae outer tissue
cutting edge® an inner tissue receiving aperture and a

cut{l) gf'ecgdgg S dh r\-?r{eﬁ gé%;?esrebiewmg doRRAid MtH & Brgtudhaiandsed

bul ar portion that has an open
di st al end whi ch opens to the inner tissue recelv

aper t ur é. anda dongfitodisalyperisiterhpPraeg ingihg digtal tuylay B%fg{’” that
a second opening in a wall of the distal tubular
haspantdpen distet and evhicht opens, ts faec imer tigpHa freeiving aperture and a

| ongi tudinally oriented openi ng about the | ongitudinal
cloged proxidtal emticarel ongat ed probe nmenber of claim 38
wherein the distal tip of the distal tubular portion

has a b ;_/eldegt eragtgé V%Eggrgd Réﬁng-r bev@*/éﬂ”&%@%ﬁépﬁﬁular portion

menber ed front face h
a |.eadi e n t e
c'rwsreenha'ﬂ% PEeECofn D8 [hBRuFHaR, S ForEnbiapiet
‘Hﬁ led opening in the distal portion of the tubular
Ionglé 3 @ens to the trailing edge of the bevel ed front
face. 42. The el ongated probe nenber of claim4
whes@i n THeeeldngated prakedinember gé claim (38ewherels e ¢I$’telnf@p of the

face contacts the inner tissue cutting edge of the
distdl asbutarpeetonhazo bpesiediirent face.

40. The elongated probe member of claim 39 wherein the beveled front

face has a leading edge and a trailing edge.

41. The elongated probe member of claim 40 wherein the longitudinally
oriented opening in the distal portion of the tubular member opens to the trailing

edge of the beveled front face.

42. The elongated probe member of claim 40 wherein the distal leading
edge of the beveled front face contacts the inner tissue cutting edge of the tissue

receiving aperture.
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