Bl OPSY DEVI CE NEEDLE SET CROSS REFERENCE TO RELATED APPLI CATI ONS [ 0001]
This application clainms the benefit under 35 U S. C 119(e) of U S

Provi si onaib 2Pe0v 88444 Appl i cati on Nos. 61/181 ,933, filed Way/1R39102008¢ and
61/1 82,695, filed May 30, 2009, which applications are incorporated herein
by reference in their entirety. FIELD OF | NVENTI ON [ 0002] The present
invention relates generally to needle sets for biopsy devices. BACKGROUND
OF THE I NVENTI ON [0003] It iBIOPSY¥rDEVICENEEDREXSETequent|y absolutely
necessary to sanple or test a portion of tissue fromhunmans and even
animals to aid in the diagnosis and treatnent of patients with cancerous
tunors, pre-malignant conditions and ot her di seases or disorders. Typically
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ti ssue mass. C osed on the other hand is usually performed with a

needl e- | i k@2, 58%W?de{\4@y|$9y29@9ev\’th!f@r applicasipns are dﬂﬁqrﬁgﬂat@@vhﬁé%ﬂlté/ on a

syringe) or, %r&ﬁéeelnbthgﬁ%ﬁ kspecial tissue cutting needle design). In needle
aspiration |os 'Vl cells or clusters of cells are obtained for

cytol ogi ¢ exam nation. In core bi opsy, a segnent of tissue is obtained for

hi st ol ogi c am pat | h may be done as a frozen section or paraffin
section. dﬁ PQE&N?(ﬁNB@é" and procedures of obtaining tissue sanples for
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manual ins rt| n an ation o ese procedures ar
per f or med 'delviced” by the physician and guided by "feel" and known anatom c
"l andmar ks". [0006] Tunors are first noted in a patient by one of three

Faonti 1 eo BACKGRORNL CHITRE RyshhANTed. Modern medi cal opi nion di ct at es

early deteqhp@¥} ©f It is often desirable and frequently absolutely necessary to sample or
test a portion of tissue from humans and even animals to aid in the diagnosis
and treatment of patients with cancerous tumors, pre-malignant conditions and
other diseases or disorders. Typically in the case of cancer or the suspicion of
malignant tumors, a very important process called tissue biopsy is performed to
establish whether cells are cancerous.
[0004] Biopsy may be done by an open or closed technique. Open biopsy
removes the entire tissue mass or a part of the tissue mass. Closed biopsy on
the other hand is usually performed with a needle-like instrument and may be
either an aspiration (hollow needle on a syringe) or a core biopsy (special
tissue cutting needle design). In needle aspiration biopsy, individual cells or
clusters of cells are obtained for cytologic examination. In core biopsy, a
segment of tissue is obtained for histologic examination which may be done as
a frozen section or paraffin section.
[0005] The methods and procedures of obtaining tissue samples for
cytologic or histologic examination have been performed historically by manual
insertion and manipulation of the needle. These procedures are performed
"blind" by the physician and guided by "feel" and known anatomic "landmarks".
[0006] Tumors are first noted in a patient by one of three ways, palpation, x-

ray imaging or ultrasound imaging. Once a tumor is identified, a biopsy



cancer, which increases the |likelihood of successful treatnent. Biopsies
are perfornmed on "Tunor Masses" as snmall as 2 mllinmeters in dianeter. This
pr ocedur ewoo0persgamed under ultrasound or Xx-ray gui dan®eT/UBaomo36766 t hi s
si ze cannot be biopsied reliably by hand since the tunor is about the sane
size as the biopsy needle. Manual attenpts at biopsy can push the tunor
away W thout piercing the mass. Automati c puncture devices are needed to
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"see" inside the body and visually guide the nee e to t tunmor nmass
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one is a failure to obtain a sanple during the biopsy device operation
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cross- sect ipigrae theetamarhinebs @ad callpat ithee itissue sampe.of hishaCBéhdevicadias
allowed physicians to test tissue masses in the early stages of growth and has
contributed to the medical trend of early diagnosis and successful treatment of
cancer.
[0008] Examples of such ACBD devices have been described with respect
to the collection of tissue samples in U.S. Patent Nos. 4,651,752, 4,702,260,
and 4,243,048.
[0009] There are several issues with conventional biopsy devices. The most
serious one is a failure to obtain a sample during the biopsy device operation
cycle. Such sampling unreliability can result from several different factors,
including an insufficiently sharp cutting edge, excessive friction in the sampling
cannula, and/or a bad sample cutting/retaining mechanism. For example, it has
been reported that if a biopsy device operator rotates the device right after firing
it, sampling reliability increases dramatically. Such reports suggest that bad
sample cutting/retaining mechanisms may contribute to sampling failure.
[0010] Additionally, existing biopsy devices may cut only part of a tissue
sample’s cross-sectional area, which can require in tearing of the remaining
part of the sample’s cross-sectional area, which may then result in potential

loss of part of the sample.



part of the sanple's cross-sectional area, which may then result in
potential |oss of part of the sanple.[0011] Moreover, conventional biopsy
devi ces twoaoton3gevee sensitive and easily damaged conpomemits2aioassias e
exposed to strong forces associated with tissue puncture and pl acenent of
the needle set into the sanple retrieval site as well as with retrieving

t he bi opsy sanples. As such, damage can occur to conventional biopsy

devi ces rerjderijng Mmemwefssoaf/éraﬁriave)lmsy defitesttene.toHuivee xangities awaime
exi sting bi opi devi ces incl ude ndows or ot her conpl ex structur(ss in the
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invention to pr ice wth a nore reliable cut

mechani sm eBRVEF aSUMtPNR&tr@Fm@HEeI mnﬁwrsmpn@omp Suchonlerrmwn otblarr@ is
provi ded a needle s se in device, .t he ne i ncl udi ng
B ol ral | £y OgreRlor pipgin e res® cEReie R dheS predie BEMRISI Raul S o
di stal endex@nipl@xisBRle %R%tln? b.@ﬁs\lﬂ deavrtsbsaurmwwlvﬁna@w orothéagdmbwx of
sai d cannul ae being | oi ned heit proximal ends, the distal ends of the

at | east twyucsiragdn thﬁmae@l@ S’@é’fhﬁj Q&ﬁuhﬁmbswe i thean, bnaieg iepsyeampaled at
| east one qf ned cannul ae further conprising at |east
two flexibl%P &%@&%ﬁ%&%%%ﬁdf@fg its cannula body to it proximl end.
[0014] In qeetmi n Ehbedit nerihsobjattiveeas therarrean veation tbhsropider &lbidpsyof
cannul ae includes a cutting edge at its proximl end. [0015] In certain

enbodi ment $levigeewie adnerestsliablgrGUidng meehanisi-a styl et annularly nested in
the plurality of cannulae. [0016] In certain enbodi nents, the cannul a that

i ncl udes fl the | umen of the cannul a to which
it is joi ne@ii%ﬁosyﬂﬂbﬁféﬂ?‘% @m@ﬁgﬁt the needle set is further
provi ded wi[pn3a t hey @ﬁetlés[:feccome@éllsImOwdeOéSieeUle apotibreusaspegtbiogdiere i s

provi ded a nmet hod of obtaining a biopsy sanple. [0019] These and ot her
aspects of W@%ﬂ@%@ﬁ?dl%%@dﬂpwﬁ'ﬂﬂ ﬁlp“Hf@HWn%f Yamy nested cannulae, each

of said cannulae having a distal end, a proximal end, a lumen, and a cannula
body, at least two of said cannulae being joined at their proximal ends, the
distal ends of the at least two joined cannulae being mountable in the biopsy
device, and at least one of the at least two joined cannulae further comprising
at least two flexible linkages joining the its cannula body to it proximal end.
[0014] In certain embodiments, at least one cannula in the plurality of
cannulae includes a cutting edge at its proximal end.

[0015] In certain embodiments, the needle set further includes a stylet
annularly nested in the plurality of cannulae.

[0016] In certain embodiments, the cannula that includes flexible linkages is
disposed in the lumen of the cannula to which it is joined.

[0017] In certain embodiments, the needle set is further provided with a
therapeutic composition.

[0018] In another aspect, there is provided a method of obtaining a biopsy
sample.

[0019] These and other aspects of the present invention will become evident
upon reference to the following detailed description and attached drawings. In

addition, various references are set forth herein which describe in more detail



upon reference to the follow ng detail ed description and attached draw ngs.
In addition, various references are set forth herein which describe in nore
det ai | cerwaizniopi3siedur es and/ or conpositions (e.g. devi CET/USB2L00BEHE
conponents), and these references are incorporated herein by reference in
their entirety. DESCRI PTION OF THE DRAW NGS [0020] FIG 1 is an expl oded
perspective view of the proximal ends of inner and outer cannulae of a

bi opsy needjeetaireproicedmg@saraddrmecmhpdssiﬂmsel(r@.gdideembsodnd treeit smponents)] 0021]
FIG 2 is a an expl ode erspective Vi of. the proxi mal enpds of inner and
buter _canndraINGFe S BTEs B eboaied Retkio by dale st THNEREMIGHY enbodi mont
of the invention. [0022] FIG 3 is a cross-sectional perspective view of a

needl e set nounted in a biopsy device in accordance with an enbodi nent of
t he i nvent iRIESCRIBPEIN OKSTHEADRAWINGS! ar ged cross-sectional perspective

view of th Xi ends of the inner and outer nnul ae of bi.aps

needi o, [ 0088l FloTE aR eplBesairreaflivea b B BP RS s PR o e
mounted in @d%&@ﬁbaﬁﬁﬁﬂb_@%ﬂﬁ‘@fbgs?%éé@vé 86t InSatdbr@af@c el a1PahioRiimet
accordance wi th an enbodi nent o he invention shown in FIG 3 . [0025]

FIG 5 is ®féheéwesteni onal perspective view from above of a needle set

rocor dance TN EnFiGoa s vt BroBfied T Siee e’ et 1iE Pt Thstor
FIG 6 is anméroand setdi oasiulperds e oio véee fded ' rjcovd siiceawnr eshatheet

nounted in a biogpsy device when the device is in a fired position in
accor dance 8WReAiBNERDEE IRKGRLIBY. t he i nvention shown in FIG 3 . [0027]

FIG 7 i - gREt Y £ a. -
bi opsy devildATT PSS A3 crdiERboldE) EIpchle BielPGhahcetle IR oEed T
of the i nvemaimopshoewice in &tcdrddnce Wb Z8) elAb&dintentof the invesatisect i onal vi ew

from bel ow of . a ne e set nmounted in a biopsy device after a secqn
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[0024] FIG. 4 is a cross-sectional perspective view of a needle set mounted
in a biopsy device when the device is in a cocked position in accordance with
an embodiment of the invention shown in FIG. 3.

[0025] FIG. 5 is a cross-sectional perspective view from above of a needle
set mounted in a biopsy device when the device is in a fired position in
accordance with an embodiment of the invention shown in FIG. 3.

[0026] FIG. 6 is a cross-sectional perspective view from below of a needle
set mounted in a biopsy device when the device is in a fired position in
accordance with an embodiment of the invention shown in FIG. 3.

[0027] FIG. 7 is a cross-sectional view from below of a needle set mounted
in a biopsy device after a first cocking stroke in accordance with an
embodiment of the invention shown in FIG. 3.

[0028] FIG. 8 is a cross-sectional view from below of a needle set mounted
in a biopsy device after a second cocking stroke in accordance with an
embodiment of the invention shown in FIG. 3.

[0029] FIG. 9 is an exploded view of a biopsy device including a needle set
in accordance with an embodiment of the invention shown in FIG. 3.

[0030] FIG. 10 is a perspective view of a needle set mounted in a biopsy

device in accordance with another embodiment of the invention.



in accordance with an enbodi nent of the invention shown in FIG 3 . [0030]
FIG 10 is a perspective view of a needle set nounted in a biopsy device in
accor danceownton3sgat her enbodi ment of the invention. [ 00BCT/USR@G0/036766 S a
cross-sectional perspective view of a biopsy device in accordance with an
enbodi nent of the invention shown in FIG 10 . [0032] FIG 12 is a
cross-sectional view from bel ow of a needle set nounted in a biopsy device
after a seqoosl]cockli®glstis @kerdss-sectionalapespective aievweobadbiopsy delvidehin

i nvention shown in FI G, 13 .js an expl oded view of a biopsy
dovi ce. 1 ACORAIRESE 2 CHIDAHBER] FHE 1BONteD STRVENR R siown 1 FI G 30
[0034] FI Gy Péfh&' S RlG. F?ls%’%%s‘é' §é’&t|BF1a|t\h6w'th§fﬁrbe‘Fcﬂﬁ%‘ﬁb%éHdlé’?ét ABHnidie

out er cannu river. [0035 I's a perspective view of the I nner
cannul a driivea Bkiopsy hievice eftec amnsgcndr icoeking nsteokso up | &ctoad arzoeg evitntan

DESCRI PTI ON C]I'HE hl\lﬁ/ NTI ON 003h6(3¥¥| ndt&?t' ns of lateral direction such
as ' fromal IMEHBENE INVET 1Y by the views of the Figures.

The terns "[po3y{i mafFicamnslis'sh ékp’a‘lbdeﬁ A of 8 LidissyPEERER irf ACIOrIBNEB WithiapPSy

sample is extract ed; the terms "front” and "rear” have a corresponding
meani ng. ijr@bodln@npobthenfave@tm ghowen Bl bksy!Gipparatus is its front end

her i n' Pnc0hEoh TIel Eharaionil SVehis Moet irAfe b Zhalh 0B8N

arranged swashanrtdmldry coaxially and being joined at or near their
respective t@fs' In various enbodi nents, the needle set may al so i nclude a
stylet, whild®3n vEIGols istddereRassiendavsohtha ynar ¢3§"MQ)WHSH and Hepi opsy

devi ce han‘&ﬁe dﬁﬁrﬁ}u‘(ﬁ‘ﬂﬁ%rsiH%hc é‘(ﬁ%rr‘éﬁbeﬁ%ﬁ?d' nents are | oaded; in either
re

case, inner an er cannula annufarly ‘arranged around a stylet
[0038] Referring to FIG 1, inner cannula 12 of needle set 10 has at |east

cannul & pr S SERIERENF HE FURYTION: or cannul a 14 of needie set 10
:tng' g?g)s(l ﬁg{)bﬁﬂﬁ inefcatRhe & latdrakanestior shém s ot bBbvEaRipPer, PRMEr22 to

are defined by the views of the Figures. The terms “proximal” and “distal” refer

to the person from whom a biopsy sample is extracted; the terms “front” and
‘rear” have a corresponding meaning. Thus, the proximal end of a biopsy
apparatus is its front end, pointing to the patient.

[0037] Embodiments of the needle set disclosed herein include an inner
cannula and an outer cannula, the cannulae being arranged substantially
coaxially and being joined at or near their respective tips. In various
embodiments, the needle set may also include a stylet, while in various other
embodiments a stylet is provided in a biopsy device handle into which such
needle set embodiments are loaded; in either case, inner and outer cannulae

are annularly arranged around a stylet.

[0038] Referring to FIG. 1, inner cannula 12 of needle set 10 has at least

two longitudinal webs or linkages 30 linking inner cannula body 28 to inner
cannula proximal end 32. Similarly, outer cannula 14 of needle set 10 includes

at least two webs or linkages 20 linking outer cannula body 22 to its proximal

end 24, at the edge of which is outer cannula tissue cutting edge 26. Atleast a
portion of inner cannula 12 is disposed inside outer cannula 14, and proximal

end 32 of inner cannula 12 is joined to proximal end 24 of outer cannula 14.

Outer cannula linkages are selected to be sufficiently rigid to prevent
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end 24, at the edge of which is outer cannula tissue cutting edge 26. At

| east a portion of inner cannula 12 is disposed inside outer cannula 14,
and proxiwel20eds®82 of inner cannula 12 is joined to prexirnskoenserae of
outer cannula 14. Quter cannula |inkages are selected to be sufficiently
rigid to preventsubstantial rotation of outer cannula proximl end 24
relative to outer cannula body 22. On the other hand, |inkages 30 of inner
cannul a 12 sabstahiak cdtetiornt of peateri ¢arrrm1ﬂaap'r®ﬂmév\/bhb(mlt relahmtmguﬂeirrdeagam 30)

ot ot Lonal VR ofO0 i OUTer R HOKRISADC agH A TE gy PlE Beceie o O
provi ded Dyt (ot (windutiaRayingaiiaget rgoomfc&o&meem@ﬁdﬂsg ~itiveSto

nount ed; electio 0 ac ount factors such as materi al
choi ce (forlnreefan:pheulau body)rr% euhardi apgphicstiarheofl ankatgienataforbe mrfadxe go;fena

sufficiently fl. bl materla er mt ch rotatjio i n_choice
(for exarrplrﬁ ﬁ*dg rH{HQF 8 i be ﬁ'ﬁ% grsovH%;jt b\éq%%fﬂlr'ingl ? F?‘?&‘(’rrow
to permt Fdéf»}/ﬁberm%hlélﬁ')theaﬂée@léog@tt iy rRe\iteq; cLen SasIIre may taREMNto
enbodi ments the |inkages may include ball 0| nts, flexural joints, etc.,

j oi ni ng t h@ecoont fastorarsidhaas stgtesiat coaisaulier exampleTHusome esmasiments
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I nner cannul a |inkages 30 to twi st and approach (and, if desired, neet or

pass) each BENEE SUTIEEREY MEMOM 19 PEFSEUPORUAD; ARY ISRETYSTTY ﬁh@pﬁe@for
enbodi ment g,y §' %U%%ecé‘r%%{jﬁ‘n%rﬂa )}ﬁgQHkﬂgéQtrﬁ%;égﬁé}géé( daliTBRts

di stal porti on of’ I nner "cannu ota out 1 ts axi s,
i nner cannybiatsp et nﬂhlngmhler&Ztortberwamula’rmdb; hadwa‘nhulrawr&t) c'ﬁmwllrasdmme
resulting in a ota of inner cannula proxi to i nner

tiv
cannul a bod®neNigiea Mg distaleror %rhﬁﬁmer CARG @?0\9(5 %‘%‘St%' téﬁﬁn%ﬂilproach
(and, if d‘?ﬁﬂ'rr'i&ﬁle \WﬁFFé o%ferp@é'ﬁ')u@qqh sOfdistedncut R lesofhéd‘%re?%%hhg% The

m ni nrum degree of rotation required to cause I nner cannula |inkages 30
approach eaxrhxmah@lndav mtatestwﬂh@tutterocrar]:lrmlmﬂ 4ycaliside pamer cannutee linkagas of

L nkanes, Pray sl ol B TB Fond T SO, ERO A B e BARER e

f?nggg Sat .@t@rseran@hsemtemanp@nyntm IhET eabodimente0 WHEN btdrNcaMHutd 1 der
held rotationally immobile while a distal portion of inner cannula body 28 is
rotated about its axis, then inner cannula proximal end 32 remains immobile
with outer cannula 14, resulting in a rotation of inner cannula proximal end 32
relative to inner cannula body 22 and causing inner cannula linkages 30 to twist
and approach (and, if desired, meet or pass) each other at a point of
intersection. The minimum degree of rotation required to cause inner cannula
linkages 30 to approach each other at an intersection point will depend on the
width of linkages provided; for example, in embodiments having very thin inner
cannula linkages, about 180° of rotation is required to cause the linkages to
meet at an intersection point, whereas in embodiments in which wider linkages
are provided, less rotation may be required to twist the linkages into meeting.
[0039] The material choice, geometry and/or dimensions of inner cannula
linkages 30 are also selected to allow linkages 30 to sever tissue. For
example, in some embodiments linkages 30 may include a sharp longitudinal
edge to sever tissue. Similarly, in some embodiments, linkages 30 may be thin

enough to sever tissue. In yet other embodiments, linkages 30 may be
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are provided, less rotation may be required to twist the |linkages into
neeting. [0039] The material choice, geonetry and/or dinensions of inner
cannul a IwWokagessB88 are al so selected to all ow |i nkages P8O/USe0190%EH6 t | SSue.
For exanple, in sone enbodi nents |inkages 30 may include a sharp
| ongi tudi nal edge to sever tissue. Simlarly, in sone enbodi nents, |inkages
30 may be thin enough to sever tissue. In yet other enbodi nents, |inkages
30 may bepropgvided withh (¢.¢.,9by bplrtgelomgatemamrd o tdtherwise hmcw;::matlng) a
|ncorporat|n a. cauter|3|ng ag or be heat qﬁﬁ grov ded with an

g e
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of outer cannula I4" extends 1nto and cuts through tissue pturing a
vol une of tarmbdmoloyed:toradnssbe@utbycﬂﬂhegcadgtaE@Oédg@rmnnulaom Ieatelmisnntoof
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h
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from the bikejelyy22s aviitieimiyn eseapiankr caniulg linkegeL36 ehticihbheneéthpimealimg he
open proximal end 24 of outer cannula 14 or through the apertures defined

by outer caRNRraseyaringgissurthrorgh Walsalinkages &) Paswialort 30 WAt h Tes
bi
| 0psy sanpofhé QikiGe | fherslhhf‘en 6fhiﬂn§ B%m’l@%pér?d gﬁtyr}pff“erl‘?\* &ﬂ%gge

reversing the rotation o cannul a I nher ca
return to tIuhkage@BOgieﬁabsmesbtdpey samﬂéommfeethat lsgaxmmadofrcﬁmﬁheblopmedl e

set 50 includes inner cann and, outer . 5% | nner cann Ia 52
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I ncl udes outer cannul a body ter cannula tissue cutting edge 66 at
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outer cannuyl a 54 r.oxi mal _end 72 ner qp nnul
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permt rot Qidté}fbe(ﬁHUQJIQ’mhnﬂﬁl'ﬂiHGF B8Nt mﬁ@@eg@tu@ftoﬂh@i’ﬁ |OF§|na¢BQSI78n.

[0040] Referring now to FIG. 2, needle set 50 includes inner cannula 52 and
outer cannula 54. Inner cannula 52 includes at least two longitudinal webs or
linkages 70 linking inner cannula body 68 to inner cannula proximal end 72,
while outer cannula 54 includes outer cannula body 62 and outer cannula
tissue cutting edge 66 at its proximal end. At least a portion of inner cannula 52
is disposed inside outer cannula 54, and proximal end 72 of inner cannula 52 is
joined to outer cannula 54 near tissue cutting edge 66. Linkages 70 are
selected to permit rotation (without damaging linkages 70) of proximal end 72
relative to inner cannula body 68 upon application of a rotational force of a
given magnitude, which magnitude would be that provided by the firing of a
biopsy device in which the needle set is mounted; again, such selection may
take into account factors such as material choice (for example, in some
embodiments the linkages may be made of a sufficiently flexible material to
permit such rotation), dimension choice (for example, in some embodiments the
linkages may be sufficiently narrow to permit such rotation), and geometry

choice (for example, in some embodiments the linkages may include ball joints,
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relative to inner cannula body 68 upon application of a rotational force of
a given nmagni tude, which nmagnitude woul d be that provided by the firing of
a bi opsy wevooel3sr4whi ch t he needl e set is nounted; agaPol/tGseel/os@bect i on
may take into account factors such as material choice (for exanple, in sone
enbodi nents the |inkages nmay be nade of a sufficiently flexible material to
permt such rotation), dinmension choice (for exanple, in sonme enbodinents
the |i nkageftexutarjduatssetd”mrﬂmg them o thoevcaonye foody adcdarmelaend))Thuanith

geonetry choi ce or .exa in so odi nents the | es. na cl ude
Bal 1] o nt SO AREATITENR, sviet & I3 PRGN Hef'eh ORBUEARAGY Do Bupehing
cannul a engbtanBHHFPy mﬁgﬁwgﬁ/rﬂ@ﬂﬁ?ﬂ%ﬁrﬁﬂa ‘ﬁﬁ%‘ r%@efdsé%utﬁ%f é)lenth%fﬂ ihReer

cannul a body 68 Is rotationally I mmbil e outer cannhula 54 is
rotated abcnamnutaspmximal ¢k [ 2i notades vétmalizr p:aonuiaaM ecalisiyy imsteatcasnuiat h

(ana, i1 dderedes 7AIE pAaIpraaEn il ST plvet o) ol DR r o,

Al ternati ve] yoint 8 iAtISECtRIN OAliteTRBtively WRRAh&UEMboGiREHES AwBén bbitdtlafinula
rotationally inmmbile while a distal portion of inner cannula body 68 is

rot at ed abdutisiheid EQZEBBOM'dem@b@rWBL’@mLﬂl%talm@’idplﬁﬂf gl Capnplerkndys6d r$m)bi | e

end 721 ot dOFORY eoPhier SRk B FoRS A bRt 488 7 AR T e

70 to tw stwighdurpaeaoh San@ésuitingdasa Fedtiomeetinter @ams)a pasdimat bed 72 a
point of intersection. The m ni hum degree of rotation required to cause

i nner canndf@tive fxHes cronulg ke &b end €aeRingtiReer eanriye linkagesedq fotvipbi nt
wil | depen%r@hl :[])B Mt EaQT if 'd'éFﬁ‘Q S n?éé}vbgeﬁl?ssh%a&f {afe atl BT?debfTE“t S

havi ng ver | nner ‘cannul a ages ation s required
to cause t hetersettiagesThe mirieturatdegnee of estation irequiped td cau\terrﬁm dannula

enbodi nents. i n whi wi der |ink are I’OVI ded,. |l ess raotati on nay be
Cooort oat dinkAdt 7Ble Atk b Sor Ol ea B e regtian Poms Wik dePpar Gl fiee.

eonmetry a t ed
Lo al | ow | ?ﬂéﬁé‘éﬂ"‘r@@@%‘ﬁi@z@%‘*i@?ﬁsﬁf’d@o‘ﬁ‘ﬁiﬁ%ﬁ‘%ﬁ. 5 ARG S/ e

| i nkages 7@amayleblinkagsisudboat §I8@P ;oflrot@lonuldl requiredde taussether linkageseto
Simlarly, ne_ enbodi pent s

Ul ssuer | n e R PSRRI hERy, WhE s Je S e s RPN du e e SRR .

by being ceaéefovidéd 188s %tbﬁér\(\&ﬁe@ thé FEJURRIIAb It tife linkages into meeting.
[0041] The material choice, geometry and/or dimensions of inner cannula
linkages 70 are also selected to allow linkages 70 to sever tissue. For
example, in some embodiments linkages 70 may be include a sharp
longitudinal edge to sever tissue. Similarly, in some embodiments, linkages 70
may be thin enough to sever tissue. In yet other embodiments, linkages 70
may be provided with (e.g., by being coated with or otherwise incorporating) a
cauterising agent, or be heated or provided with an electric current to
cauterisingly sever tissue. When needle set 50 is loaded into a biopsy device
and deployed to a tissue site, cutting edge 66 of outer cannula 54 extends into
and cuts through the tissue, capturing a volume of tissue circumscribed by the
cutting edge 66 in the lumen of inner cannula 52. As needle set 50 reaches its
full extension into the tissue site, outer cannula 54 is rotated about its axis,
causing proximal end 72 of inner cannula 52 to rotate relative to inner cannula
body 62, which in turn twists inner cannula linkages 70 until they meet, pinching
and severing tissue through which linkages 70 pass along the way. The

volume of tissue inside the lumen of inner cannula 52 and cut by the twisting of
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cauterising agent, or be heated or provided with an electric current to
cauterisingly sever tissue. Wien needle set 50 is | oaded into a biopsy
devi ce amdodep/By|d to a tissue site, cutting edge 66 ofPCoiSer10036TRl a 54
extends into and cuts through the tissue, capturing a volune of tissue
circunscri bed by the cutting edge 66 in the |lunmen of inner cannula 52. As
needl e set 50 reaches its full extension into the tissue site, outer
cannul a 54 linkaged A0 eltfiabs e btnxpsyﬁasnpleal?rsésn@ thabisi evad udstdfrgid the biopssr

cannula 52 to rotate relat nner cannu ody 62, V\[m hlnturn
foi ot | m AR AT FaREHUS the ngRilq S%tﬁﬁsp%%etg AP RIORAMEn g
tissue thr%&ﬂu%Sf“Wﬁé‘r‘f?ﬁ%élJ tpﬁﬁ%\'ﬁ o rﬂ\ﬁntH@ﬁé bu%ﬂ@y ¥8ﬂnﬁ6§€9 rBfn fHeSsue

i nside the lunen i nner cannu 52 an the tw sting of | nkages 70
def i nes t hdisbuepste, ﬁherﬂ:biepsyT'saErwdaetrfmy hesretmﬁ&nﬂbgl rfeweralm@éh@wotﬂ@nsefrrpl e

fromth t th h f.oute
Cannul & 54 OGP RGPS Uoft PBer be e Rakals (v PLEeb 0GREY BAHHPE 11 om t he

tissue si tq004 e bA@QﬁMnéW’P&@p@P)ﬁe@@lé 8b18288skribedr B¥RIIS ing)y blaeproRiddld on of
outer cannula 54 until inner cannul a |nka%es return to their or| gi nal
|

posi tion. [WiugdMmpgsitienskalregt casdiijans indealieseatrromeie Nepking, adairevanly be

heal i ng. armigeBOBR e el Spbf s S@h BAnatarl AbckBac Bt P GRICTTNE. i on,

pain, and &sanfbétdccofﬁpﬂ@h@@m ke vasenar inahadrs, nnaudiagi @k Yex@mpranne) oy
|nclud|ng for exa by directly aff|X|n to the needle set a

for mul at i ordinestly.a >E199 Pt @ﬁ@r n@%‘i“&yﬁfgt’ﬂ tfﬁEFnH@BG'P deset by eifhes pRIBYRSr igr ug
film or b e‘é'dféo'srég Wie deeilfe @Hda@”ﬂ rP ycﬂﬁﬁ/nﬁ gfbogeleﬂﬁ]i%%’%(qbl)a Ib%

coating the needle set wt nce’ such’ as' a
t urn absor lpdiyreedmgosoltitian), (t[)rby(m)atmgrmeme:adlmget lvetmaedbstaaee suchedsf with
i | ude Wi thout limtation

a CO”pOSltl Suc 0Ss tlonS
Bt - brol | FERAgoge! AU Sl B (s ABLRGR e CagERBYOTa AL (6] RPRRTYSIBgaEnt s,
fibrosi s- i n¥egid geAueat %wthaé‘tdon%tﬁ'drﬂg SR o o RERHESwitRsHOgeN ¢

agents, anti-inflammatory agents, cycle i1n anal gesics, and
ant i mi cr ot uimitagioacgniigrolifevative agemtesanbﬂdgmeﬂlq ag@ﬁs,aamm-s“ﬁecth/e @g@nie,nce or

Compost t1 o S PR PA A A EEe BonbbaF L on OREY. AABOPRE ude a

EL;JF ality Cﬁ‘geﬁ%néﬁtl piffaffhafoPg eidedits, 0kelPdydliefl iPiitsdrs PARAIgeERsOfantihgntieed! e
microtubule agents.  For biopsies conducted to establish the presence or
absence of cancerous tissue, providing needle sets with anti-cancer
compositions may be of particular interest. Compositions may also include a
plurality of agents either together or on different portions of the needle set,
where the multiple compositions can be selected either for different purposes
(such as combinations of analgesics, anti-infective and anti-scarring agents) or
for their synergistic effects.

[0043] The biopsy device illustrated in FIGS. 3 to 9 includes a biopsy needle
set mounted in a biopsy device handle, the needle set having a plurality of
nested cannulae extending through the proximal end of the handle. At least
two of the cannulae are joined at their proximal ends, and at least one of the
so-joined cannulae includes at least two longitudinal webs or linkages joining its
proximal end to the rest of its body. The device is provided with a mechanism
allowing two cocking strokes to fully cock it, such that the operator of the device
may operate it with one hand. In this embodiment, the length of each cocking

stroke is selected to correspond to the motion that an operator’s digit (on the
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where the multiple conmpositions can be selected either for different

pur poses (such as conbi nati ons of anal gesics, anti-infective and

anti - scarwOngloagsnts) or for their synergistic effects. PLOOA3)10MBE6OI Opsy
device illustrated in FIGS. 3 to 9 includes a biopsy needle set nounted in
a biopsy device handle, the needle set having a plurality of nested
cannul ae extendi ng through the proxinmal end of the handle. At |east two of
t he cannul aansg eahdiussed the dpfeeator o twidide eevice) mag comfoetably ioparbfo ithe

o1 hing 1 t S| e THin e nGhE ¥ aBe NGRSl ISTHAdY or SrPalaErBaR dec
wth a ”ECQ)‘%';E)'e Eﬂ 'b@%@QhFdW %%'a’ha \%ét‘P]‘é?%rtrﬁbtfé"t\lvbédﬁﬁ%ohﬁ&ln i$ 46 bt hat

t he oper ator o evi ce nmay erate It wth one han
enbodi nent mplaetedéogﬂlrorqjarbai:ﬂhweomﬂdle]getstth@ldcstamesufaweédbyttbecrmed@peind to

th t t hat di d dth t t
o ' the_adiTEes T RBsRRS: RO o iy SRR Bottibtt e Eisrt ofer BB SRyt he
of the cockidvg|ed b@b%‘oﬂ)@ SEBHRE stepusogregfé%qf&rextah@me \QHMkM deptidgret hr ow

dept h and whet her or not twisting notionis to inparted to all or part
of the needreates) it mAg bei @Q%r@@ée ta previdejaggitional GﬂfémgeStﬁ@KeSf rlonyed athen y

cocked posid Bt ) dud HFAn RSk ey WRSERuPhALABEE v Beghec 2 °

it may be dg@sdthebine ¢serptop\Usde t@ddidnderstl onen cRomgxarhplek Bsembbdyedntetidrer
enbodi nents, only one cocking stroke Qsﬁ be required to fully cock the
A

devi ce, \/\hé"mﬂ@*ﬂ 'tt'ﬁéjQ‘i‘ﬁSﬂaIPd}aV@sté\@ A H@raé'Pncﬁfea blf&syéi@é(ﬂﬁﬂ suchhat
embodi ment g, Jd ﬁaH@'o?%H (%pérﬁtoq%'ur E! bhdIadRe [dRidRARARE tﬁé’%rtﬁ%r I?HJS%[? .
a t'he devi ce

bi opsy deV|ce such t oRe hand an operator 1s used t
whi | e the aockrit,i a single t@clmmgletndke malusgé@aicmkgmgatert irokendthathansthequal

or greater | Ienth hap t he di stanc needle set_from full
cock ng. of diflangediavelathby a nefeiEi ot} Go & tockiiof i GeHee BrbbdRsnts. a
mechani sm %Jo'uia"’bag%ééb[ le'dthé“'H Qﬂm'b%ﬁﬁ‘ﬁé#ﬁg %%'ébHSmQFn éllé\ﬁﬁg' %r?ﬁl‘i S'II'ET@-

bi opsy device may be provid a gear systemor the |ke. [004

Ref erri ng randed deickng3f a heedﬂecs@stw ddidpsy delce neyuke providecbdith ssgearl02, a

housi ng 104 & cocl&en@ﬁassenbl y 108, a carriage assenbly 124, an actuator
assenbly 1 S " driver assenbly 146, and a throw depth stop

[0044] Referring now to FIG. 3, the biopsy device 100 includes a needle set
102, a housing 104, a cocking assembly 108, a carriage assembly 124, an
actuator assembly 132, needle set driver assembly 146, and a throw depth stop
164. Referring additionally to FIGS. 4 to 9, cocking actuator 114 of cocking
assembly 108 extends out of housing 104 through aperture 118, and may
additionally be provided with cocking actuator button 110. Cocking lever 112 of
cocking assembly 108 engages one of a plurality of catches 120 of carriage
assembly 124. Carriage drive assembly 156, represented in this embodiment
as a pair of tension springs affixed at the other of their ends to mounts 158 near
the proximal end of the housing 104, engages carriage 126 of assembly 124,
which includes carriage arms 128 that, during the first cocking stroke, slidingly
engage intermediate catch guides 160 on housing 104. Carriage 126 also
engages outer cannula driver 150, to which outer cannula 144 is drivably
mounted, and outer cannula driver 150 in turn engages inner cannula driver
148, to which inner cannula 142 is drivably mounted. In certain other
embodiments, the carriage may engage another cannula driver, or all such

drivers. Inner and outer cannulae of needle set 102 are annularly arranged
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164. Referring additionally to FIGS. 4 to 9, cocking actuator 114 of
cocki ng assenbly 108 extends out of housing 104 through aperture 118, and
may addi tworralo/wsdae provi ded with cocki ng actuator butt @eTABR1003kKé Nng

| ever 112 of cocking assenbly 108 engages one of a plurality of catches 120
of carriage assenbly 124. Carriage drive assenbly 156, represented in this
enbodi nent as a pair of tension springs affixed at the other of their ends
to nmounts Hs8umear stytet. pihothienpiesent eafbddmeht)uﬁj/legai;@émbb;ngagénscluam laage

126 of assenhly 124, which includes ca r|a ns 128 that, during the
first cockisr@eﬁwtﬁkaestyé@t. APHG! 91 ERBGE 1ot SR melAPREE U @Ry il SO0
housing_ 10404Ca17 L4455 AR PR RTRARS tﬁé'trféredf@QQPh%Xdﬁilgagﬁclt}é@a g1 of

outer cannula 144 is |va mount ed, and outer can river I'n turn
engages i nﬂberebamhyhailr@rmemeem@ progidehorhin hhmeaje\cwhamdalejmmrm cdnnukbl y

mount ed. | ert i n, ot he [ nt t he,carri age n not he
cannul a dri vk rou(tﬁq r&ﬁang g\}g& tREEh AHHOBS '89 Lﬁqggl ﬁl Ie set
102 are anrméatfdug. ri@ﬁ%ﬁ'@h@ﬁﬁ?b@ &ivbRied \lvrﬂhtameém@%@fltguw@@demtoh
styl et assen‘olies y i ncludes a stylet with a stylet nount” at one end

gedg

t her eof , dingsd gigaimgy ipesintegralovsyt @@th@)nowng \Hr P UStetkhereon)

mbodi t tylet, thereby obviat
the needt 00 b eratetlige BilupTBY sEURRAIIEIR. T Thter cannul a 142 and ouber
cannul a 144oeus]endirt iheugmbadimeeniinged @ahh@lapdﬂvérrrahseaﬁd adutbheahauki ng

104, which may be reinforced with a needl e set guide 106 (which needl e set
gui de may l?é'V?hﬂ@Qr%ﬂe pigposed latgeallydnsseripsi1and @re mouRtasy by rranagly driver
further st e [ I 4 n di t,
nner - cann OLPIEE 84 3¢ odthofiad! ool S8 ark B desdbig" f46 R0 TER.

| ateral ly idnspﬂameraentaoﬂoaeecamwm ejdlvby ceasnemldasmhoementcommeeothbm Bothus

conprising peedl e se | ver ass I 146; h di s f one
cannul & dr (BT Gt Gserdle Borihaceli et OnietOuPe daps Nees'd sflor al | y
di spl aceab'oenvargnmen@yﬂls%§eﬁte@rdﬁ/ A nWér%r%%@ of'H%%gln@ ﬁ%aﬁa Y @liadihde 152
IS mounted on an 1 nner surface of housing 104 and incl’udes at i1ts proxinal

end a bar riiter praxampl iesdng parrier, o¢omh|rlsmgcmﬂc rofshthldsepthvxastopm%t whithnes
the travel (9({1% st ance,,0 event s, needl e

St 105 11 SRETHIES AU e RROR P BultncpBhuRTHRT daptrc therdty BEleRes

needle set 102 from traveling past the preselected throw depth.

[0046] In the present embodiment, the device is cocked in two strokes, the
first of which displaces the carriage from its initial uncocked position laterally
through the housing to an intermediate position. Referring to FIG. 7, as the
device is being cocked during such a first cocking stroke, cocking assembly
108 is displaced distally as the cocking assembly is actuated by the operator
applying force to cocking actuator button 110 covering cocking actuator 114.
As cocking assembly 108 moves distally, cocking lever 112 engages one of the
distal carriage catches 120 and thereby moves carriage assembly 124 along
with it. Resilient carriage arms 128 and carriage arm ends 130 are thus
displaced along intermediate catch guides 160 (which, in the present
embodiment, are located on the inner surface of housing 104). As intermediate
catch guides 160 do not, in the present embodiment, run parallel to a central
axis of the housing 104 but rather splay out at their distal ends towards the
sides of the handle, carriage arms 128 are deformed slightly to splay out
towards the housing 104 as they travel distally along intermediate catch guides

160 during the first cocking stroke. Thus, when carriage arms 128 reach the
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[0046] In the present enbodi ment, the device is cocked in two strokes, the
first of which displaces the carriage fromits initial uncocked position

| at er al | ywonomugosthe housing to an intermedi ate positi @aT/USei18/08676¢ t O
FIG 7, as the device is being cocked during such a first cocking stroke,
cocking assenbly 108 is displaced distally as the cocking assenbly is
actuated by the operator applying force to cocking actuator button 110
covEri ngI c aistahgneas bl riterméadidte fatcbcglhdesﬂaeseafmiagelé)ﬁr]m}l&&tem $d aebd;lbe
cocking lever 112 engages one of _t carria ches 120 and

e ehy o fskokhrarasahes sanfipo ol J0S A eniSwits nnet eXfest Ihebnec apRUS ar ms
128 and car, t | I atch
gui des 160 éﬁ\%ggﬁnﬁlﬁﬁnéﬁsens 1e%@&ﬁ&§%r%§%eté d(%('f:tg][ onnj'ﬁﬂje%%ﬁplg'r
surface of @mesucaglalgM)armAendsnth’iﬁr@awatmouad drackutaleards 6ihed oentet ,ofi thet he

t odi t tral axis,of the h 04 but
o her spl dFTlR e hBeBeRot ' BRuRoRommaenthe 2 dub gner IeRskdife ™
carriage ardfiches8162 eatdmtaoa@m &ld ohtthy ihRrsedrite Wdtch @Wé&smbepr’@oéﬁﬂ ng

104 as they travel distally along internedi ate catch gui des 160 during the
first cockioggiage akes 12 Fonmusiaing aproxingallyawmie 1cagriageishiive nresiesitly &6ds of

touar ds. t nd AP oDt oPR AR o™ g iy NIFReb dnboibe ol o
engagenent zfditiomal ferge tedspld@s entis N 30MerhMednakdist@tcatchgdi 1825 (ab@opry mi t .
Once carri age arm ends 130 have noved back towards the center of the

handl e, t hdSeRYiasfor eKawRle. i Wil the fereade a secand rockiagi ﬂf@ﬁer)red‘?\tatr@
cat ches 102qfe i, fihtlq AR 1811609, e TaanAl Al dvea o st H5r toAnBEe Vet

carriage arns I ng proxifra e carriage drive asse aIy 156
prevents cariveadé0anap trd2é@ dloognneedl st din&t gluide 52 hnt:ltcarhagapprhi@ms on of

addi ti onal f rce to, di s | ace ends 0 fr i nt er redi at e _cat ches 2
woul d be pr&?"l thf ?Hﬂ%@'@e\ﬁa éginorgé'sois & JUBHRe '8@K|S%F§3 rroke)
At the samgdridlk: cdREB! hbdlGormow to FI G 4, inner cannula driver 148 and

outer cannula driver 150 may travel along needl e set driver guide 152 until
carri age arl9£Ehds (DBIOer’@&chntermedlaRGeSm@dpasmonalsclre@@hQGZand'masrla@ telnen

| nt or moci B o0 & BranedL ] dEBRER I 0 Ieh a2 a s no 1H6re Horce s

applied by the operator to complete the first cocking, cocklng repositioner 116

(which, in the present embodiment, is represented by a tension spring attached
at one end to the cocking assembly and at its other end to a proximal location
on the inner surface of housing 104) urges cocking assembly 108 back to its
original, uncocked position.

[0048] As, at the end of the first cocking stroke, carriage 126 is displaced
distally relative to cocking assembly 108, cocking lever 112 engages one of the
proximal cocking catches 120 of carriage assembly 124. As force of the
second cocking stroke is applied, cocking lever 112 is again displaced distally
and with it displaces carriage 126 further distally, causing the release of
carriage arm ends 130 from intermediate catches 162. This time, resilient
carriage arms 128 and carriage arm ends 130 are displaced along main catch
guides 170 (which, like intermediate catch guides 160, angle away from the
central axis of the device housing 104), deforming carriage arms 128 out
towards the sides of the housing 104 as they travel distally along main catch
guides 170. Carriage arms 128 are thus advanced towards main catches 172,

at which carriage arms 128 tend to resile back towards the central axis of the
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ends 130 are engaged in internmedi ate catches 162, and no nore force is
applied by the operator to conplete the first cocking, cocking repositioner
116 (whi oW 2010/138®4pr esent enbodi nent, is represented bPCa/usensiodsT66pri ng
attached at one end to the cocking assenbly and at its other end to a

proxi mal |ocation on the inner surface of housing 104) urges cocking
assenbly 108 back to its original, uncocked position. [0048] As, at the end
of the firdtandtegkang st akels d30r brgecalight iis chtspésicr®. di Ghaldge ri@bats ve to

cocki ng assenbl 8, cocking |ever 112 engages. one of .the proximal cocking
cat chos 1o@TBYened ol BT e sIaTARY TSt BT INeHErdegoARvVE SERPME ot r ok
is applied, ' | 9%9@% ] a&sss 9BBL Al haj ideh 4t

di spl aces Jfﬁ??gge%?ggw%r g’%ge}ﬁga st a rfiy@ﬁ %ghm ng ?Eg Ifﬁe eé@e%(g%ﬁégaﬂ?'age

arm ends 130splacemient ef wadiagee 12atdtiing thé2secbmdscadking streke Ireguits mathe age
arns 128 an arriage arm.ends 130 are displaced al.ong nain catch i,des
170 (whi oh SRR RTe PRI AL s e 186, o g abRYE GieReldeont r
axi s of theydeai grtdIfusibRg nddle seetAVE §aidears2 agael adrmgd 28nPehds oMy ds
the sides of the housSing 104 as the% travel distally along main catch

u

gui des 170.colg tQ & iameiniceches 17 AusThighatheetully cvaked pasitionc snerekis172,

henandi c. Bt A Shate R e Ba0Bnerofr bG8 SN PEg. Pate”
prevented frepositidvérnold auTjéiheétuﬂrhﬁ:@(tRiNg b¥sérabhi 108 ioitd indtiet positisge drive

assenbly 156 and proxi mally by engagenent of armends 130 in main catches
172. Displ d0¢Hnt 66 t'&%.ldlepﬁb@ tissiedQrwhightthe needleneetds dritiryek Mayike pelsul t s

in the dis napul ARV '

ariver 148 L el o8BS GpLEE 1887 Socidrt Bt il SRR SR 188
carri age arthmosndepitBetapon®4 tlionitsete distaresenwhidhe imeer adnulBhdevers148aridul | y
cocked position; once it i eached .and the operator is no | onger. applyin
S cocki g A EcatTbik et Lbentid Biry: roppsCun RN Wag: reydtee RioHaelhor y

108 to its bl @bptROsich 984 &1924&1 cﬁ'ﬁfigbt%od?cpt ovitle! ARP WRINM VG Btohhe
needle set is to travel may be Set using the throw depth selector 166, the
posi ti on ofdepthowitiépahgisen gange (Miharahgehisodeigamirtedsbyghe dangthnot thet he

O e " ASEmBE IS B B B GEcl6R R Ao e Bl 20
and set), or it may be configured to provide a limited number of throw depths.
Throw depth stop 164 is associated with needle set driver guide 152, and
displacement of throw depth stop 164 results in displacement of needle set
driver guide 152 in housing 104, thus determining how far carriage 126, and
therefore inner cannula driver 148 and outer cannula driver 150, may travel
within housing 104 to throw depth stop 164 at the proximal end of guide 152. In
other embodiments, the throw depth selector may take other configurations,
such as a dial assembly.

[0050] Once the throw depth selected and the device is fully cocked, the
needle set may be injected for tissue sampling at a tissue entry site that the
device operator has selected. To actuate the device, the operator moves
actuator safety 138 below actuator assembly 132 (which, in the present
embodiment, also includes actuator 134 and actuator repositioner 136) from its
blocking, or “safe”, position which prevents actuating the device to its actuating
position centrally below actuator 134 (as illustrated in FIGS. 4 and 5) and then
presses actuator 134, urging carriage arm ends 130 out from main catches
172. After releasing carriage arm ends 130 from main catches 172, actuator
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Throw depth stop 164 nmay be configured to provide any nunber of throw
depths within a given range (which range is determned by the length of the
housi ng openorig3sd4eng whi ch the throw depth sel ector 168CEAS2010/08678¢| aced
and set), or it may be configured to provide a |imted nunber of throw
depths. Throw depth stop 164 is associated with needl e set driver guide
152, and di spl acenent of throw depth stop 164 results in displacenent of
needl e set 134 iseretguedetol B unachated mpsikivh, by factuatet espositiorgr3e.f dine
carriage 126, and therefore jnner cannula driver 148 and gf?t er cannul a

driver 150 ORSE3MOf B &XArtIQR 14i W0réR RIANP 13AUR9r t o waHESR H & B8 dsplaged ne
proxi mal e i ; ; BRLH t tor
may take o?ﬂ%@hc%%t?gﬁ%%it%%g? ﬂjisétpglaas a ﬁ?bzgs@%ﬁf‘?m F%\fgggf 13122?®?1e

t hr ow dept Horoebdbe earriage aine eddsiidd ot dftheynegioadedches hé2.ndéd elease oy be

injected f tissue sanplin tissue entr ite that the device
operat or hdle SETiRGea g G da oW o (Tgese O @O e b YL SaEgSat or
saf ety 138 PIRkONSsRAABIRNGE @PRFTENYYstdRY HyeE Bwolistadd Boskifg DTtthe Heafbieyent
al so includes actuator 134 and aCtuator Tepositioner 136) fromits

bl ocki ng, ovhickgBgses gagiageoassembly b2evand sherefaratinngr carnwavdryvertlds t s

actuating I L o] r. 4 R ed.in AGS 4
and 5) andpﬁ?ﬁ’e‘ﬁytgfé’g@@g?ﬂ"é&?gb’ @3@8&%?)tgr&ﬁ'a"]a@xr%%i%{eé%%héﬁ%s&i%1 L?t from
mai n cat chesadhés thd teoxifell el B neatild 8g€ daver guitie 180. f Aeddraidly Cieches
172, actuatorl1l34 is returned to its unactuated position by actuator

reposi t i ondONiBEAl enda o prestcannylacid? and PuEr Gannete Adirayel aweviiost thesa
causes it t ' | - rds the carriage armends 130 in
the main ca gﬁ%s%@@@ﬁ tr?%?%éeds@%%ﬁp&%?%ge arm ends 130 out of the main
catches 173009Mhi s Telirqeet af twistnge enctioag® at reasnhdmeldDtted lcansulbbeofr tecase
of potential eper In carriage.drive assenbly 156 (originally stored by
Che” tvio- st RSO SHL recFOTFROCGIC SR, Ve disdaes Bt getuabofi®) e1o4,
and t her ef QieideNneer A BaiRa atbBrsanle @iy EE nfegN Byl daf!bt ¥REBRA b O
travel proximally until outer cannula driver 150 réaches the proximl end
of needl e &t df aweornyuirite (Wb@reindberdriviegliggludés: apwosm raal ite wdiderosurianser

cannul a 142 and outer capnul a 144 travel away from.the device and towards

the tissue agmgntg@i q&ec@g tsgmrlver gwée or carriage agsemgly mgludes a worm gear, or
vice versa) or, inter alia, be provided with a spiral groove and pin assembly. It
is to be understood that various types of rotation-imparting means may be
suitably used, the selection and configuration of which may depend on factors
such as manufacturing costs, the degree of rotation desired, and the needle set
travel distance over which such rotation is to be imparted.
[0052] In the embodiment illustrated in FIGS. 3 to 9, inner cannula 142
includes at least two longitudinal webs or linkages 190 linking inner cannula
body 188 to inner cannula proximal end 192, while outer cannula 144 includes
outer cannula body 182 and outer cannula tissue cutting edge 186 at its
proximal end. At least a portion of inner cannula 142 is disposed inside outer
cannula 144, and proximal end 192 of inner cannula 142 is joined to outer
cannula 144 near tissue cutting edge 186. Linkages 190 are selected to permit
rotation (without damaging linkages 190) of inner cannula proximal end 192
relative to inner cannula body 188 upon application of a rotational force by the
firing of the biopsy device 100 in which the needle set is mounted. Accordingly,
when a distal portion of inner cannula body 188 is held rotationally immobile

while outer cannula 144 is rotated about its axis, then inner cannula proximal
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[0051] To inpart a twisting notion to at | east one of the cannul ae of the
needl e set, the correspondi ng cannula driver rotates during actuation of

t he devi cwO 2pwv1389akti ndri cal cannul a drivers, the driver PRERNUS261Y/096€7g6 Of
exanpl e, be part of a wormdrive (wherein the driver includes a wormon its
outer surface and the needle set driver guide or carriage assenbly includes
a wormgear, or vice versa) or, inter alia, be provided with a spiral
groove and gnidn1 83 setatdsywith touter ¢amnada d4ad ecsushagl irnertcanaulaolirkagep el 0oto

rotation-inparti ng nmeans e suitably used, the selection and .

Conti gor at MBI ATCOAPB IO Ay Ak A ACBHT AIEEE O SRS AP chaPIeR o RATCRGt s,
the degree; At hitrfin cﬁ-;:gﬁje |, L r

whi ch such Ilﬁ%{%éte%tlgh' ?Ehétjgrﬁ%le | mpa te%l.a?{%‘%gg[i] (Ialeﬁ&hdefdgl.5 %%élﬂrr@ne?%%ﬁpgrsé?rat ed
in FIGS. 3linkages ilBBdo aparoadhnaedctPoihec btidssntarséatiastpaintovill alegienddimbie webs

end 102, /P BUEORE P Beq i BemARa T aod i v BB ARARR oLt o1

cannul a ti s@nauRUlinkdiesedbeul d80atofirbfatidhoii fdlire8to dfudeetriet lifkaist ioon of
i nner cannula 142 is disposed inside outer cannula 144, and proxi mal end

192 of i nndneetzatran itarseciien peinhethersasup embediments Tuwhighavider iRkrRgasut ti ng

" okages 1665 PR ied dsE dtan FEhESs heb MR ylsTlt Likhete B kel R A
body 188 ugoesypp! Teaéffeut thfs Potbtidrat boeal cadnpure deiyet M60f intludesod Hetligabi opsy

device 100 in which the needle set is nounted. Accordi ngl , when a_di st al
portion of 9raAes 1€4@Rulssousspuiaee whiteslidingly sngeaas KN 13#deiawn ihFl@ out er

Lo 144ni _ . . : _ . 192
Cotates with O fEHAAE saRRity 108 Thde, WAES he BEOKERICoPOREr TR 107,
and appr oadhiveand4 reéchisstheatistamerd obthrpasdeptieatdp tédhandds peeveotet from

intersection. The m ni mum degree of rotation requi t o cause i nner
cannul o |1 1Rgh00 Juhe BRBN. cSeHRgEn@RSaolh 121 eF QUL Portven ||
depend on td?sximaq%hopfa c‘iiéﬂ%%l@@ﬁ)l QFé%‘{érdﬁ%h tfh%flfaﬁgggwmﬁeliddl‘ FORAN TBTHRY

having very thin fnner cannula | Fnkages, abou rotation is required
t o cause t 59 tausesgeer canmga driveari SOntoetosatetinardeoionmainthir eagagement

e ot Sl . Bl St BB RS LAk T304 hEDL P B

rotation, Qiver 168neetLrs Aiherethel pBetRCSetdes? dMaBeldagRbd the tissue sampling
site and tissue from that sampling site has entered the lumen of the inner
cannula 142. Thus, when the rotation of outer cannula driver 150 causes
rotation of outer cannula 144 relative to inner cannula body 188, linkages 190
twist and approach one another, severing tissue resulting in a discrete biopsy
sample captured in the needle set 102 that can then be retrieved.
[0054] In various other embodiments, the helical groove might be provided
on a carriage assembly and the pin might be provided on the surface of the
cannula driver corresponding to the cannula which is to be twisted. In yet other
embodiments, one of the helical groove and pin may be disposed on the
cannula driver of interest, while the other of the pair may be disposed on a
throw depth stop or needle set driver guide.
[0055] Once the device has been actuated and injected into tissue, and a
biopsy sample captured by the needle set, the needle set may be withdrawn
from the tissue site. To retrieve the biopsy sample from the needle set, the
device may be cocked again to draw the needle set back. In the embodiment

shown in FIGS. 3 to 9, cocking the device after actuation causes the rotation of
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groove 174 on its outer surface which slidingly engages pin 122 (shown in
FIG 3) of carriage assenbly 124. Thus, when the proxinmal end of outer
cannul a dwpDwvero/1Bg944r eaches the di stal end of throw dept RCItuspo106d67a61d i s
prevented fromtravelling further proximally, carriage assenbly 124
continues to nove proximally for a distance no greater than the | ength of
hel i cal groove 174 and so causes outer cannula driver 150 to rotate in
order to nwubtéracanrengayieaenSovwnt & direstidr? 2ppbsitd e tieatuwbizholvas dauspd \by

procedure, the rotation of oyter cannula driver 150 oc s wh he needl e
et 102 hadchiptiofe anEHE9s SOLIOSEANARIE] SN SO ESuLA B BRASEHHp! | ng
site has emehadr bhg ddﬂcf%bﬁulé@%?%’h@rw@ﬁ@lhésté&l -arfe HMEhE REylet
rotation of r

outer cannul a Iver 150 causes rotation of “outer cannul a 144
rel ative t @artioreof esseoltdy H40yaridB@s stylek aapsentdD 146Qi mainsl staljoraay hthene

the necal o cisiel MgyelRRt St ers 4Fs PodcHHY Cadeacani 1 52 8hf e '
enbodi ment go tdre| RSP ar@l GRY Protisl PR Bf QHistedssdmBlyCf40 itadfhdaseb! v

and the pin mght be provided on the surface ‘of the cannula driver
cor r espondiogfrespontiagchstalim@vamniesh of the biopgy samiied In this Jaeghien Hbe distal

cannul & dr e et ool £ pB6 1R sRHER 5o TRbaSEs MEBPREL sBhlSccd on
a throw deqbéseit opReferfiegHoav 3¢ tthéllenvisadigentdehovBOibSF IGHCEO tidiel A aiopsy has
been actuated and injected into tissue, and a biopsy sanple captured by the
needl e set davite AR asshoun elylGel inchilegrpakinenbutien 2119 Hlidaklytdispogsd

tri t ' I t i ked
ngai n to araPeREry 218 EREand ) BebltPraBph ebtienrtlE FEYHES SREGLIALSRE TC o
cocki ng t helde\adteatef 1234 dispoaéd at thaudissalt éred raft ledusimg Aldytard astuatbra

driver 150 in a direction opposite to that i ch aysed, by actuation,
andur ges. GO b SRRSO DarHaich &1 ObPouTng 2l TRFCR SeAA0Y fone
inner and QHbGiteBaR VI RigsiRgd44 Wéf@rrﬁ@fa&&‘i'ti&nélpf R|NRdsovelp f et vl et
portion of assenbly 140 and as~styl et asse y 140 remai ns stationary, the
di stal noveleyite isfcackeduhdworstiakes, 18 fiest df VBUCh alispdacasacamibge 2262framd 144

0ot el ol Rt SRR e o K af o) o e el

the distal position. Cocking assembly 208 is displaced distally as it is actuated by the
operator applying force to cocking actuator button 210. As cocking assembly
208 moves distally, cocking lever 212 engages one of the distal carriage
catches 220 and thereby moves carriage assembly 224 along with it. Resilient
carriage arms 228 and carriage arm ends 230 are thus displaced to an
intermediate (or partly cocked) position. At the same time, inner cannula driver
248 and outer cannula driver 250, coupled by cannula driver coupler 254, travel
along needle set driver guide 252 until carriage arm ends 230 reach the
intermediate position.  Cocking repositioner 216 (which, in the present
embodiment, is represented by a tension spring attached at one end to the
cocking assembly and at its other end to a proximal location on the inner
surface of housing 204) then urges cocking assembly 208 back to its original,
uncocked position.
[0057] As, at the end of the first cocking stroke, carriage 226 is displaced
distally relative to cocking assembly 208, cocking lever 212 engages one of the
proximal cocking catches 220. As force from the second cocking stroke is

applied, cocking lever 212 is again displaced distally and with it displaces
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novenent of cannul ae 142 and 144 exposes and rel eases the biopsy sanple.

[ 0056] Referring now to the enbodi nent shown in FIGS. 10 to 13, biopsy

devi ce 2080as101389n in FI G 10 i ncl udes cocki ng button PCTAIS3010034T6e

di sposed in aperture 2 18 and throw depth sel ector 266 near the proxinal
end of housing 204, actuator 234 disposed at the distal end of housing 204,
and actuator safety 236 di sposed near the distal end of housing 204. Needl e
set 202 i s caoiggee @26nfudeer césthibysalogg 20din Eettlerguides @00 intdredriizgé @rfAl GS. 9
to 11, the deV| |s cock in two strok the fir f which displ aces
car i age 22508 S0 {8 GHODT 41 TORIERENEHATR: | bRTIAASPZEI 5 RIRBUGH KBS ng

204 to an 'rﬁéxﬂﬁg‘%!—)t%ﬁ RSl ! ten%‘?&r'f'lﬂgth%séﬁm aHGe Ciséiiz'n%ﬂ/a?f%j dstally

as it is actuat e operdator applying force to co actuat or button
2 10 . As qmoiamayyézs/s@'rgagpm afavesertiss2 3 inymatockchnes QEQeDlspla@ereelgiages
tches 20 and

f th t b
254 o ong- i icariage 226 ciBa iRe SBESnE B0cANG shoke IR D Re i aAdEaRcoE 0
are thus digyh aoey dafnadl drinie? 258 R mné@ba@%lb|df|v§p21$8¢|)rtm5d|§tlamj' aloNg the

sanme time, inner cannula driver 248 and outer cannula driver 250, coupled
by cannul a n@edle:pelcdiiygreguide £52 vntilegarciagm @rieeads 288tcaine \t@rre@tund@a@sz

aposi ¢ ondP B2 (ani TS It End Iy Blelst BRBEGNTEREC T & refnalifiots, .

t ensi on sprdpegatet inbadngér anstyimgca tocking f@l@@kbtﬁcklaﬂ&@ﬁbélﬁo@ét@% aghm ot her
end to a proxinal |ocation on the inner surface of housing 204) then urges
cocki ng asdetsng coggng aerembly 208 tor itginiial PogWeBcked position. [0057] As, at

L Jh 048|117 8L RRRA dl%%th;%gﬂ}( 649§‘rars‘sﬁ&‘énte%zgntlfZnéFlécﬁéE’'s%iF%‘f‘ivgiL gpﬂte'hg

relative t klng assenb cockrng Tever engages one
proxi mal c@s, rugwobainsmmserﬂém ofAshrowr depfh citog r%4seasuhtd modleiptag:eahernkef i's

l'ied K I d
a1 Sl acescAIReOIR BE0Iaar AUe 22 G SIS BB crab aLar BRY Gt ARV 96P it |
carriage aré%;?'&?%h@%@sf’f‘é& d%ﬁﬂggthat I3 @F@é Qe 6NER fdstie frBAT WARS 3gﬁoﬁi e

prevented fromnoving tfurther distally by tension in the carriag
assenbl y 25@mme iprassired) liry obgerelogagtensine boéwalamoaniige? 286 andethere:falteches

SETR MR g B LR R P R T P e A R VL T

housing 204 to throw depth stop 264 at the proximal end of guide 252.

[0059] Once the throw depth is selected and the device is fully cocked, the
needle set may be injected for tissue sampling at a tissue entry site that the
device operator has selected. To actuate the device, the operator moves
actuator safety 238 out from its “safe” position preventing proximal
displacement of actuator assembly 232 and then presses actuator 234, urging
carriage arm ends 230 out from main catches 272. After releasing carriage arm
ends 230 from main catches 272, actuator 234 is returned to its unactuated
position by actuator repositioner 236. The operator’'s pressing action causes
actuator 234 to be displaced proximally towards the carriage arm ends 230 in
the main catches 272, and forces the carriage arm ends 230 out of the main
catches 272. This release of the carriage arm ends 230 allows the release of
potential energy in carriage drive assembly 256 (originally stored by the two-
stage cocking of the device), which causes carriage 226, and therefore inner
cannula driver 248 and outer cannula driver 250, to travel proximally until outer

cannula driver 250 reaches the proximal end of needle set driver guide 252.
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both outer cannula driver 250 and inner cannula driver 248 further distally
al ong needl e set driver guide 252 until carriage armends 230 cone to rest
in main csocheg32942. This is the fully cocked position; POmIBS2010/086766 eached
and the operator is no |onger applying a cocking force, cocking
repositioner 2 16 again returns cocking assenbly 208 to its initial
position. [0058] As throw depth stop 264 is associated with needl e set
driver gui deccdbdingignthel peplimak srdtof afecidie et deptifavelpwag4roredbe tdevice

di spl acenent of need| e set drlver gui de 252 in housing 204, the operator
may set thrioW @’ﬁf‘ﬁsg’teo SU§ §aePIIG$%d depth (that is, the depth of the

tissue fromyuch Robhapsy 5 aWRlifg | Moss!ib e defbt B o UfededfiUB arfiow far

carriage 2 fore |nner cannul a driver 248 and outer cannul a
driver 250 thenebyt feavildhtewthehisevaoing i ofga20gsuen sahmbev toi,epteledﬂ et 2802, athet he
proxinmal end of I,de 25 thro se] ect ed nd t he
v co i s RoTEsPORtRECatie gavTe rdaesayripd Fbaiebet Be B S2o1 | ng
at a tissugyfRdrioal ddnputdakivéie tHe\driRr o ab}‘/)rwé:}ﬂ%f %&b&rd@dbe%r%f gat e

t he device, 'the operator noves actuator s 8 out fromits "safe"

posi tion pMéQfﬁhtdrlMg (w’f‘@@lﬁﬁheoﬁrwraﬁdhé% aoWOé!@t%tlf(ﬁrOl&%@hﬁ’Wem #ed t hen

Do A tor TRREssPharel B RE, S hlBRE. B HETY R ke g 2o Yt or
234 is ret u/re?@a; aro intes akd) e pmiv&ibdow&h tal §irdd yredid ah@ pirt apsemblyoriers ©36.

The operator pre55| ng@zctlon causes actuator 234 to be displ aced
proxi mal | y ReoWBderstaask varigge typefh ehtiabaimpaiting means é%@)bﬁéssuzt??'y and

forces the Wea vSoBEM P AR eAfiBiiofof DfiThdl BRbERE BrofRiod tan ease

of the carriagé arm en e rel ease otential ener I'n
carriage drrnarwfasmem‘glqos?ﬁ&héodéggeeaiflr;ate&lbar@‘smeyi tehe theosdenie sebtiavalg of

t he device) V\/m ch caug fﬁ ca ri gagg.e 22?, and tHerefore I nner cannul a driver
248 and outdtangs RUERWRICh\RLUC I0ndS {Q BGIMPEFEY; mml 'y until outer cannul a

driver 250 l’)@flqheslrmfe %Béﬂﬁénﬁ%t%ﬁe@%ﬁﬁ@sﬁ?b t9r1'5"%rutef};’é£ﬁ1ula river

252. Accordin t he proxinmal end needl e set 202 trav away fromthe
devi ce and zﬁﬂlmcu@esraahem@ lgeocs\earam 09 i3 peter[VOBOE Which spdinglyaengdgssi ng

moti on. 10 S o828 n g0 iREUS FRCo GuhiaSe ARSeBR 52 TACL!MAGH fhd BroxiRyF "

end of outer cannula driver 244 reaches the distal end of throw depth stop 264
and is prevented from travelling further proximally, carriage assembly 224
continues to move proximally for a distance no greater than the length of helical
groove 274 and so causes outer cannula driver 244 to rotate in order to
maintain engagement with pin 222. In various other embodiments, the helical
groove might be provided on a carriage assembly and the pin might be
provided on the surface of the cannula driver corresponding to the cannula
which is to be twisted. In yet other embodiments, one of the helical groove and
pin may be disposed on the cannula driver of interest, while the other of the pair
may be disposed on a throw depth stop or needle set driver guide.

[0062] In the embodiment illustrated in FIGS. 14 and 15, the outer cannula
driver 250 is coupled to the inner cannula driver 248 via portions of one of the
drivers fitting securely into portions of the other driver. Thus, as shown in
Figure 14, outer cannula driver 250 can be divided into regions 250a, 250b, and
250c, while inner cannula driver 248 can be divided into regions 248a, 248b
and 248c. In the embodiment shown in FIGS. 14 and 15, region 250b has a

smaller diameter than the adjacent regions 250a and 250c, thus providing a
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correspondi ng cannul a driver rotates during actuation of the device. For
cylindrical cannula drivers, the driver may, by way of exanple, be part of
a wor m drwoeo(oiissei n the driver includes a worm on itsPoUtusSe01908478€e and
the needl e set driver guide or carriage assenbly includes a worm gear, or
vice versa) or, inter alia, be provided with a spiral groove and pin
assenbly. It is to be understood that various types of rotation-inparting

means may bteokwi/hlel’mlﬁte m&edeglodné%eloémé omeacdnoolafdriver sds bestafeenindiGray
depend on f g@ja uf acturing costs, the de% e of Otélél on
desired, ar gren @V%rét § 30€123f] afepbewBvR GRiRIRA HANi s to
be inparte &?é;)tt ut er
cannul a dr ﬁ\?%lbﬂg%;dq IrL? ud@gﬁ%aj%(ej%l cal ﬂ?}é (lr)%éfel\y Zgﬁgﬁr‘qlﬁg@?&trégldgazr?%c%pM| ch
slidingly éhgatgﬂe;r pmrrrmﬂamr'(vehoﬂhei proxirGal $@Yaasf 26ad renalgtheasprodhing distdl

Thus, when t r nd of out cannul a driver 244 reaches th dlstal
end”of "t hr S BERAtS 50585 c8naTAStn BaEn el BT S aIgTa M AR
proxi mal | y,ww@érthemwlsm%ﬁ@%oa@é és@eﬁﬁé/lf%/ paranen®l brve BAbtHRr.

di stance no greater than the length of helical groove 274 and so causes

out er cannubiaceiiheser twpaurfacasotaaienave amieh, therenmugt diena siepagie t@mdown h pi n
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the inner caovellsighily vera Zd;ﬁ!gutzjomaiodltéchm withompett tdneongr avetreerf | frhlsng
securely into portjions, of the. ot river. as sho in Fi

ooror CoannulavanELfe Siea et 5b o b orensAs, fandneoRnondoRUEhPYa0C,
whi | e i nner u i i ﬁfiﬁe and
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addition, permit a relative movement of the cannulas commensurate with the
dimensional change caused by twisting of the linkages.
[0063] This constraint in motion between the inner and outer cannulae
created by the coupling of the cannulae at their distal ends is useful in limiting
the extent to which the linkages 70 can shorten or expand when the biopsy
device is being fired. The linkages are relatively fragile, and by limiting this
range of motion, the linkages are less likely to break or otherwise become
damaged. For example, when the biopsy device is fired, the dynamic impact
may be strong enough to buckle the linkages when the cannulae stop moving,
and/or to break the linkages during recoil after the cannulae reach their fully
extended position.
[0064] In another embodiment, the cannula driver coupler 154 may be a
spring located between the inner cannula driver and the outer cannula driver,
where expansion of the spring provides a force that resists excessive
movement of the inner cannula relative to the outer cannula. This restraint of

movement precludes the distal ends of the inner and outer cannulae from
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region 248b is configured to accept the relatively |arge dianeter region
250c of the outer cannula driver. The proxinmal surface 250Qd and the

opposi ng wozval138unf ace 250e of outer cannul a 250 each RaYaSa01piosehe as a
screw has a pitch, where the two surfaces 250d and 25Ce are essentially
parallel to one another. Since these two surfaces each have a pitch, there
must be a step up (or down, depending on one's perspective) and these steps
are shown asoviegttoo ¢ RBbiOrespatt 26 Opgei andiheruinea lohgitWiieal trecticrgisoach 248 of

t he i nner cannue(a driver is fiEt ed around the neck 250b of the outer

cannul a plri“()%r“f‘ AP IO ViR RIeRK QP INdRfUE 1 angerent | the two drivers can
rotate wt noéﬁpernke BV REE %tﬁ@téﬁoéﬁd ﬁwt':eﬁf@g htd _’i‘isg%({a,oé‘r% tgudi nal

direction wth'respect to one anot her. 'S nmovene desir e i n order
t o conpensdiiepdyosampke aaptuced bydbeatbdoe tset,sthengearfie tset nhaynbageshddaam t he

| t ai bi le. That, twisti ts | i gh
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twi sting ofineluadingi mkalgéing Gao0eH dTkes coskingr tiendevipe miter aeturiioReeausase
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during recatatiafargr thdedismhnmbaemeadodf chenulaf drivgrse248nded R66i tawses
ey | b deontin U8 SR i S AN i e 8 Bt e
ek vo" SeRERFRI0 ey S A%y MBI SOIPETIIRE [T 2
restraint df0emventnma gretecragddembobimeintstizg pegatnt afivartiioni pnogidesral neadier
cannul ae frag ving.too far wth respect, to o anot her .in | ongi t udi nal
direction, sgg?ﬁr pﬁ%fn a biopsy \g'ewce, WHers the heddie 8ot comprises two a uﬁary
nested cannulae, i.e., one cannula nests inside the lumen of the other cannula.
Each of the two nested cannulae has a distal end, a proximal end, a lumen, and
a cannula body. The two nested cannulae are joined at their proximal ends so
that those proximal ends cannot independently move in either a rotational or
longitudinal direction with respect to one another, for example, if one proximal
end moves then the other proximal end must likewise move, and to the same
degree or very nearly the same degree or else the two proximal ends will
become unjoined. The distal ends of the at least two joined cannulae are
mountable in a biopsy device and are preferably coupled together, i.e., the two
distal ends can move independently from one another in both a longitudinal and
rotational sense, however the coupling limits or constrains the extent of
longitudinal and rotational movement that one distal end enjoys relative to the
other distal end. The coupling may be achieved by having each of the cannula
fixedly attached to a hub, i.e., the inner cannula is affixed to an inner cannula
hub and the outer cannula is affixed to an outer cannula hub, so that each
member of a hub-cannula pair moves together. The two hubs, each of which is

fixed to its respective cannula, e.g., by gluing or bolting a hub to a cannula, can
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the |linkages 70 m ght break or rupture. [0065] Once the device has been
actuated and injected into tissue, and a biopsy sanple captured by the
needl e sewQ 20tve13sedl e set may be withdrawn fromthe ti 2EHAIS100367660
retrieve the biopsy sanple fromthe needl e set, the device may be cocked
again to draw the needl e set back. In enbodiments including a rotating
cannul a driver, cocking the device after actuation causes the rotation of

t he cannul ebedcbuﬂledi tngetrda'rr éart exampleposdtht @ stmunghahendbyc@ﬁemawetgauemhrigy

act uati on. -actu n cocking. al so bot h canpul a drive dlstally.
A i nner  alQOSHEGINCGAIAaHS 9 Hingen aad ST AR IS, ybIERSt QERIOH TG teh

styl et por buﬂ@docf, d ﬁ&e%ﬁ %ﬁe%bféregaﬁﬁ%”ﬁirﬂwe%%\fee%'lé‘a%t two
stati onary, the I stal 'nove of " cannul a drivers 248 and 250 causes
cannul ae 24lzxdu1millal<lagetsqobmgjtma/\mmwa &bty t@\l/terprO)hB‘labeOdl rttporenrodiatmfg ey et
assenbly 240 ere 0 d,re eas t he sa [ 00

o of or 1 o dRBBHIER) B BoReRELATE o B EhE B e HE R use
in a biopsy dgyd %s.twhertﬁetma@@@%na @Rtact WY laﬁ@ﬁuetrw@ﬁéawéuarchm@eﬁeed
cannul ae, i.e., one cannula nests inside the |unen of the other cannul a.
Each of théumiasl sesceavidimihg ganma bodyi altalocahian betweenitheicaenda kodyunen,

ands so ¢ havtt fESEro | HAP. BEGEEY AGTthAG. AhF hRlerer /B s Afidle g™
rotational rﬁatehgngjrésgﬁtnathgiiuh@{i on with respect to one another, for
exanple, if one proximal end noves then the other proxinmal end must

li kewi se md0@07]1andAtteoygfe the msesrnyr Bweption diap hean | Shovie agdngesfsipedeinor

| the t | t; t
Ceast tvo AL RIS dhl o 166 BRerHBR, Withodients Bf e HifEh, e @
pref er abl y should leel undgestdurt by ithase, skilteal invtbe diristhat itésidet ingendeaivte limit the

i ndependently fromone another in both a |on udi na|, and rotatjonal sense,
however t hd"¥&SUiONi A8 IHF EI% BREGHC cBH pﬁ”?fétst ﬁl%cigaeg k/éf'OP%na'l ffatansand
rotational JyeiRE! ahé‘%dﬁl&%s%%%e Rt t%lésduﬁéibséd \éﬁ%nﬁdaur%'éﬁtso&vhﬁbutd' stal
end. The coupling may be achieved by having eac the cannula fixedly
attached t anatehially departingtfhemitheeovehteachingssard adxantages af trne]rrmenbannul a

hub and t hepaortli'éueférlf ?r? r?lgln? of Sthgfffolré(geodlngs %ac':]mﬁaé ekcggrr&?nugllﬁ |t[]u|g |n Qat each

a

cover all such modifications, omissions, additions, and equivalents as may be
included within the spirit and scope of the invention as defined by the following

claims.
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menber of a hub-cannul a pair noves together. The two hubs, each of which is
fixed to its respective cannula, e.g., by gluing or bolting a hub to a
cannul a, weanhw/supl ed t oget her, for exanple wth a spriPag/UuSkéenadyge
effectively coupling together the distal ends of the inner and outer

cannul ae. At | east one of the two joined cannul ae, and preferably the inner
cannul a, further have at least two flexible |inkages joining the cannul a
body to it ClpAMSmal end. Upon rotating the cannula body around its

| ongi tudi nal axis while maintaining the proximal end in a fixed position,

t he | i nkageghat islclgiaieidast one anot her, effectively cutting the | um nal
space within the cannula body at a | ocation between the cannula body and
the proximal end, thereby also cutting any nmaterial, for exanple biopsy

mat eri al , presen]t in the lLunen '

006. h h. th i h
been shown and descri’bB8EYIf S&é{%[i[qse\/\uz%anélptgﬁgﬁg\”?t& @Hgﬁﬁe@ netewleg g%tg:]y =

enbodi ment sopdprides d ﬁM?fé]Ft* eNanhilaf Aesdd@inpRy, st ood by those skilled in
the art that it is not intended to'limt the invention to the specific

enbodi nent s di scl osed. Vardasbhofrsadl Carvataehayingra distabesd, amdoxiddl €ndns may
be made to the discl osed enbogi nments w tRSOUt mat er i aITJ , egarti n%lefromthe
novel teachings and &YAIRMEDE BHEanHda b )én@ﬁ'@ﬁ?ttiﬁ’é’r(?i%ﬁﬁ POUIRE DeiNght  of

t he foregoi ng teaching i itsd S intended to cover all such
nodi fications, om ssir}glﬁg?%g%ﬂ)%yala%@%qui val ents as may be incl uded

within the spirit and.scopke distalrendsofehé iabieass twiefoined chyndlbe beiid owi ng
clainms. CLAIMS What is clained is: 1. A needle set for use in a biopsy
devi ce, wherein the rRBdNtabledn thepmsydeviceaifal ity of annularly nested

cannul ae, a . each of ggiy,%tg@g{gLélngeofq%(iag%aggﬂhfto%eoeP%I%n@agrf%&al end, a

| umen, and a cannul a% east” two annu eirng j 0i ned at

their proximal ends, domgridinglasieabt @vtdtexibletlihRagés |oraiag thaveahoilaeddyannul ae
bei ng nountable in the biopsy device, and ¢ . at | east one of the at | east

two joi ned cannul ae flaitsisexiowkendsi ng at | east two flexible |inkages
j oi ning the cannul a body

2. The needle set of claim 1, wherein at least one cannula in the

plurality of cannulae comprises a cutting edge at its proximal end.

3. The needle set of either of claims 1 and 2, further comprising a

stylet annularly nested in the plurality of cannulae.
4. The needle set of any of claims 1 to 3, wherein the cannula
comprising flexible linkages is disposed in the lumen of the cannula to which it

is joined.

5. The needle set of any of claims 1 to 4, further comprising a

therapeutic composition.

6. The needle set of claim 1 wherein the proximal ends of the at

least two joined cannulae are coupled to one another.
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toits proximal end. 2 . The needle set of claim1l1, wherein at |east one
cannula in the plurality of cannul ae conprises a cutting edge at its

proxi mal wWOoadn10313894Fhe needl e set of either of clains 1 and/ud0m008d7her
conprising a stylet annularly nested in the plurality of cannulae. 4 . The
needl e set of any of clains 1 to 3, wherein the cannula conprising flexible
| i nkages is disposed in the lunen of the cannula to which it is joined. 5 .

The needl e set any-, of i 4. further conprisi erapeutic
conposi tion. 6 ?;'The A@e’&é%ﬁéggt é?élg'lnéprwrijér ﬁhgiq{g?'ﬁ@aﬁﬁ?]g&m% gﬁds of the
at | east twoadtaivBgeineatanharReadre CRPRIE®D drie Qﬁ'@théﬂ@%%y-&f_a Sa'rln?_needl e set
of claim®6 wherein the proximal ends of the at |east two joined cannul ae

are coupled to one another by way of a spring. 8 . The cannula set of claim
6 wherein the at, | ea

two joined can ] i . | d
outer cannul a, \Where h’?eg\%) Iggﬁﬂf?ﬂ‘?‘gf‘u @%ﬁgﬁgtblgfa%%]stt:t\ggﬁé;hggggfeg \?vint h?g
the |umen Q:fanhn%eoéﬁrﬁﬁriééaﬁﬁ‘%%r AHRUG dltfah %ﬂﬁr c%%ﬂﬂﬁ,)"\‘z\/H(??efthé(ﬁWeY at tached

to an inner cannula driver and the outer cannula is edly attached to an
out er cannuwaandla igeat |eagh paetidllgdocatae withémtng lanten efeheaudert desnnold,evherannul a
driver are joined together to provide constraint in novenent of the distal

end of t he thaiEiercapnuleds fgedlyiafiachgditp@ndnaeganiiee grivenrndbieeutebnnul a. 9
. The cann t.. .G i rei i - i tihe outer
cannul a dr:H\?@Pa%rngé(ggl:ﬁéetgacﬁgégﬁﬁer&a,{%'tc]garﬁes ?:&Ig?é‘ﬁm@\\}/ﬂeeﬁeegrﬁé }éﬁetrﬁgﬂﬁwgt al end
of the innefriveaandliite beteridavauladrivee adé sdinéd eybtindr tohgovideeonstaimtiire.
movement of the distal end of the inner cannula relative to the distal end of the

outer cannula.
9. The cannula set of claim 8 wherein the inner cannula driver and

the outer cannula driver are coupled together and restrict movement of the

distal end of the inner cannula relative to the distal end of the outer cannula.

23



