SURG CAL FASTENER AND CUTTER W TH SI NGLE CABLE ACTUATOR CROSS REFERENCE TO
RELATED APPLI CATI ONS [ 00011 The present application is a
continuation-in-part of U 'S. Application No. 11/344,021 filed on January
31, 2006 and entitled "El ectro-Mechanical Surgical Cutting And Fastening

I nstrument Having A Rotary Firing And Cl osure System Wth Parallel Cosure
And Anvil Alignnment Conponents,” which is hereby expressly incorporated by
reference in its entirety. FIELD OF THE | NVENTI ON [ 0002] The present
invention relates broadly to nethods and devices for controlling novenent

and act uati oguRiGIeAr FMsEINER AND U EERIWITAFINGEY CABLBAGERPNR OF THE
| NVENTI ON [ 0003] Endoscopic surgical instrunents are often preferred over

traditi onal open surgical devices since the use of a natural orifice tends
to redu@BOtSﬁé{)&f@éiET‘é(gBﬂ“&lREEA?EM@MCENT&@N%d conpl i cations. Consequently,

significant devel opnent has gone into a range of endoscopic surgical
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tool at'a desire gical site through 'a natural orifice. These tools can
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di agnostic or erapeutic effect.. [,0004 e.tool c nl S in
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i ncl udeg lighm&N CoRfpbR&it? whithtis Béroby &PRASY SAArpRkEs brdferafdetitl s BatirefynCi si on
in tissue and applies lines of staples on opposing sides of the incision.
The end_effector includes a pair of cooperating jaw nenbers that are
capabl eF@L%Qgﬁ%IN“EHE&HNa cannul a passageway. One of the jaw nenbers
receives a staple cartridge having at least two laterally spaced rows of

st apl es{ogRPThERht inddhilSRFBRtes HRAUAAS mRihoROHAd AL st cohalifp RN ahad

pockets ali'gned wt e rows o staples in the cartridge. e instrunment

i ncl udeandeacpiatiompf anjendfeffecior pn asurgicakdexisdges whi ch, when driven distally,
pass through openings in the staple cartridge and engage drivers supporting

t he stgnkﬁ?ﬁmﬁﬁgﬁ@miﬁlﬁ?@of the staples toward the anvil. The

i nstrune SO I nc es a that cuts the stapled tissue. [0005]
Surgi cal staplers/cutters continue to increase in conplexity and function
wi t h eaf1903] Eddosgppiesusgica instwenents atdheftanguéfermed over traditidual @pethsurgieslideetses

endos Cogingeatu: Use ol?%mrﬁ}/u%l’ori%rc]g %nds B)i réduce the post-operative recovery time and
complications. Consequently, significant development has gone into a range of endoscopic
surgical instruments that are suitable for precise placement of a working end of a tool at a desired
surgical site through a natural orifice. These tools can be used to engage and/or treat tissue in a

number of ways to achieve a diagnostic or therapeutic effect.

[0004] One tool commonly used in endoscopic surgery is a surgical stapler and cutter, which
typically includes an end effector that simultaneously makes a longitudinal incision in tissue and
applies lines of staples on opposing sides of the incision. The end effector includes a pair of
cooperating jaw members that are capable of passing through a cannula passageway. One of the
Jaw members receives a staple cartridge having at least two laterally spaced rows of staples. The
other jaw member defines an anvil having staple-forming pockets aligned with the rows of
staples in the cartridge. The instrument includes a plurality of reciprocating wedges which, when
driven distally, pass through openings in the staple cartridge and engage drivers supporting the
staples to effect the firing of the staples toward the anvil. The instrument also includes a knife

that cuts the stapled tissue.

[0005] Surgical staplers/cutters continue to increase in complexity and function with each
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surgery requires that the shaft of the device be flexible while still
allowing the end effector to be articulated and/or rotated to angularly
orient the end effector relative to the tissue, and to be actuated to close
the end effector and fire the staples. Integration of the controls for
articulating, rotating, and/or actuating an end effector tend to be
conplicated by the use of a flexible shaft and by the size constraints of
an endoscopi c instrument. Cenerally, the control notions are all
transferred through the shaft as |ongitudinal translations, which can
interfe She 15§]dﬁeht% tflel, g@%ﬁl@ 't(L lnrtrY)dué%fthé 5@/1&? &oscc{d)(?&??] H-B%(/&, bilo o?)% a desire
to lowet tThe Torce necessary to actuate the end effector to a level that
al | or surggreedquirey thati they stafft cfuhegdayite be dlexibbrwhite stiradlokvingwhe sud efiféctor to be | ower
the force-to-fir is to use electrical notors. wever, .surgeqns.typically
pref er ?rﬂcgitﬁéfui“ﬁ?fcr@tafeéietﬁ BagKa X%‘ﬁﬁ"{‘ﬁ@ end ﬁff@%?rfrggﬁ}ﬁ totthé H%Sé’ﬁ’rgaé’(a ¢ Bper
oper at i Qipudd th B MM cRll LEBESY and THte tHeStiptds e Blbashored fftRe tshtdisSfon Srticulating, abl y
realizable in present notor-driven devices. piogtogg Accor di nﬂlpy_ t here
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closing and firing, of an end effector on an endoscopic surgical device. In

one exe h%?llﬂﬁenbodi ment, an endoscopic stapling device is provided and
i ncludes an elongate shaft having proximal and distal ends, an end effector

coupl ed[gopspTittrs isalsod s 1ol 1Bfer Bk RSk RS th abtQlite BROMMI Sf@ciol GSdRvand
delivering at |east one fastener to the engaged tissue, a handle coupled to

a proxi thel alkerch gseatmpgority @f giigeons Kt handlen Prgrkngwn sakutien iplewst the dorge-tasBisci at ed

with th r fel Ltd.on in

whi ch r%ttgp %oeﬁécfgfc !ﬁlgt&gg?{)fg?\g rl?’aspgee?sftg@[% ?@g‘g r%,‘ %P g)(rﬁ)%t ee@ﬁgéegﬁépkg?@e% Cor , and
a seconehdeefictor cnassure\piiopeh operitidn afmhcodndtefifectoncTheaisor-faedbaekfeffetts we oo fire at
| east one [,@S;t ner fromthe end effector. The actuator can al so be adapted

to tran¥g BARJe ¥ presegt mQirHlivends¥icess t he el ongate shaft between the

first and second positions. Translation of the actuator fromthe first

posi ti oob? ALRr&ERAONHeRehAIhO R néToPnpréVeliefdthotd ah® deviessSot dmtreNmgef f ect or
for engaging tissue. -2 [ﬁOOOQ! The end effector can have a variety of

conf i gunayeness andhaptuation fan ficras an an endoseqpic surgical device.

SUMMARY OF THE INVENTION

[0008] The present invention generally provides methods and devices for controlling movement,
i.e., rotation, and actuation, i.e., closing and firing, of an end effector on an endoscopic surgical
device. In one exemplary embodiment, an endoscopic stapling device is provided and includes
an elongate shaft having proximal and distal ends, an end effector coupled to a distal end of the
elongate shaft for engaging tissue and delivering at least one fastener to the engaged tissue, a
handle coupled to a proximal end of the elongate shaft, and an actuator operatively associated
with the end effector and the handle. The actuator has a first position in which rotation of the
actuator is effective to rotate the end effector, and a second position in which rotation of the
actuator is effective to fire at least one fastener from the end effector. The actuator can also be
adapted to translate along a longitudinal axis of the elongate shaft between the first and second
positions. Translation of the actuator from the first position to the second position can be

effective to close the end effector for engaging tissue.



eftector can include opposed jaws for engaging tissue therebetween. The
actuator can include a clutch on the distal end thereof, and, when the
actuator is translated fromthe first position to the second position, the
clutch can be adapted to abut against a cam surface formed on at | east one
of the jaws to close the jaws. The end effector can also include a
cartridge renovably disposed therein and containing a plurality of staples
for stapling tissue and a blade for cutting stapled tissue. [0010] The
actuator can also have a variety of configurations, but in one enbodi nent it

can be t ahl r I i : jated with
The hanBRHE P sPeRlf @7 WAl e k6RO by ShEbBFNMCAS R 1O W
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features, .such a n ti,cal ;i ' i i i stcal end
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gat heri agvdiishode WlinBPih@d¥nd B AGAYiFkE ledstBRSAsterd? rba] the Rnd@BREAG! In other
enbodi ment, an endoscopi ¢ stapling device is provided having an el ongate

shaft wembodimentacht &fastecpastiorcoiiiht duve shafi can be formed fromiaaredestroaciivagaliimer novabl y
coupl edmta&:ri%l, En%d wherein the handle is effective to deliver energy to the drive shaft to cause the
electroactive polymer material to axially contract and radially expand and thereby translate the

drive shaft.

[0011] The handle of the device can also have a variety of configurations, and in one
embodiment the handle can include a translating member that is adapted to translate the actuator
between the first and second positions, and a rotatable member that is adapted to rotate the
actuator relative to the elongate shaft. The device can also include other features, such as an
optical image gathering unit disposed on a distal end of the elongate shaft and configured to
acquire images during endoscopic procedures. The optical image gathering unit can couple to an
external image display screen, or an image display screen can be disposed on a proximal portion
of the device for communicating with the optical image gathering unit to display the acquired

images.

[0012] In another embodiment, an endoscopic stapling device is provided having an elongate

shaft with an end effector coupled to a distal end thereof, a handle movably coupled to a



proxi mal end thereof, and a drive shaft operatively associated with the
handl e and the end effector and adapted to rotate the end effector relative
to the elongate shaft, to close the end effector to engage tissue, and to
fire at | east one fastener fromthe end effector. The drive shaft can be
novabl e between a first position, in which rotation of the drive shaft
causes corresponding rotation of the end effector relative to the elongate
shaft without closing and firing the end effector, and a second position,
in which rotation of the drive shaft causes closing and firing of the end

ef f ect oprorhdIehd tHeRbRahAY dFiNe s R EHiQEy AEsob RtediviMPtht RaddI€akd BBGAd € shaft.
The drive shaft can also be adapted to translate relative to a | ongitudinal
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Rotation of the gear assenbly can be effective to advance a driver disposed
wi t hi n fitieg efilie erd ¢fEestayrwithouf fotasing thd ead sffegnerefative entbe efangete shadt. g

ef fector,.. 013 t hod r fastening. ti ssue ar | so provi.ded nd. in one
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body | uplRe b&wp&siht ifid and s@BAld pbditesits OMranslatigt 6fthé Arive shagtfddm gediraf t he

el ongate shaft adjacent to tissue to be fastened. A proximal _ end of the

el ongat Bositpertp thessecondarosiion sam e efapted 4 elopr 9PPRERAIBYY oL tbe snd effeqtery &0b. The

met hod r&har. i i I I i ition
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position on the ndl e sembly to . fire at lLeast_ one fastener disposed

B Ehi o2 REm R ebR P BisTg B gl Pt A ¢HE Tl L RSP ATt hod can
al so i nRbtatlen HDME E@r&sgemnssmtﬂem@fecmrtbaava@aew@vémygb@daﬁi&ﬁﬂmeyenap close
opposed jaws of the end effector around tissue to be fastened. Wile the

net hod eidestasdo fiseat least enerfpdiener fooctbelendeffectos certai n exenpl ary enbodi nents
the elongate shaft is flexible and is inserted translunenally. BRI EF

andor st Ao F o PR e ey A B RUEMIA Bab gy BASARMN e o
wi t h t hmethod orghudey insertidg ameloggate shafiihiocrhody lumen to position an end effector
coupled to a distal end of the elongate shaft adjacent to tissue to be fastened. A proximal end of
the elongate shaft can include a handle assembly movably coupled thereto. The method can
further include rotating a rotatable member in a first position on the handle assembly to rotate the
end effector about a longitudinal axis of the elongate shaft, and rotating the rotatable member in
a second position on the handle assembly to fire at least one fastener disposed within the end
effector without rotating the end effector. The method can also include moving a translating
member on the handle assembly to close opposed jaws of the end effector around tissue to be
fastened. While the method can be used in various procedures, in certain exemplary

embodiments the elongate shaft is flexible and is inserted translumenally.
BRIEF DESCRIPTION OF THE DRAWINGS

{0014] The invention will be more fully understood from the following detailed description

taken in conjunction with the accompanying drawings, in which:



-4 [0015] FIG 1A is a perspective view of one exenplary enbodi nent of a
surgical stapling device in accordance with the present invention; [0016]
FIG | Bis a perspective view of an end effector of the surgical stapling
device of FIG 1A, [0017] FIG 2 is a perspective, partially cut-away view
of a portion of an elongate shaft of the surgical stapling device of FIG
A, showing a drive shaft extending through the elongate shaft; [0018] FIG
3 is a side cross-sectional view of the end effector of the surgical
stapling device of FIG IA [0019] FIG 4 is a top view of a portion of the
end ef f K91 2F FIGE 1AHea perispgctiag vistvagfiong gxefenlary embpdimegt of 3 mrgisulidphine devieeut ch

engagi n% acQ dgr{lgwﬁ{hftﬁgé{%gentt Btfloqf:t rotation thereof; [0020] FIG 5A is an

enl arge e Cross-se |ona view of a portion of the end effector of FIG

| A, [0021] FIG 5B is a side cross-sectional view of the end effector shown
in Fl G [0646] ElGowBrigia pérspectinegiewmf @d endeffectdrof 8 sprgicad sepling GORRJofFIG. 6 is a
si de viglg/. of a portion of the end effector of FIG | A showi ng a gear and
driver senbly; [0023] FIG 7 is a perspective view of a portion of the end
effector of FIG | A showing a |lead screw being driven through the end

ef f ect o[o0t 7] FIG. € isi parbmetive, partialie c@taerv&dyi\ﬁigeofz{ ﬂﬂﬂéﬂ ofdrzloAtd shakt oféfespect i ve
view of a cartridge of the end effector of FIG A, [0025] FIG 8B.is a

per spec%‘lfgléal\ﬁfa@ﬁpg)fjevacecﬁfllz\}@ b cthopngadive shaft F’H@‘@‘Qﬁ thequgh t@%elon%aﬁﬁ}q%ft FI G
9A is a perspective view of a handle of the device of FIG 1A, [0027] FIG

9B IS a[gaesSPRESIYE sﬂdé @x‘@!sélgechbﬁal Q’Mﬁh@énd@f@cto?éf the R daTstapl 3R vich oft

second position; and [O is a perspective view of a portion of
t he el oﬁlﬁatlé,shaft of the deV| ce of FI G 1 A -5 showing an optical inmage
gathering unit. DETAILED DESCRI PTION OF THE | NVENTI ON [ 0029] Certain

exenpl af%l@]rﬁ%dhq?g'{oi b br 5'8&%89 of B Ghd Bckiddf B{eosYliﬁgal @ﬂpm@&@iée of FIG.

1A, showing a clutch engaging the end effector to effect rotation thereof;

[0020] FIG. 5A is an enlarged side cross-sectional view of a portion of the end effector of FIG.
1A;

[0021] FIG. 5B is a side cross-sectional view of the end effector shown in FIG. 5A, showing the

jaws moved to a closed position;

[0022] FIG. 6 is a side view of a portion of the end effector of FIG. 1A, showing a gear and

driver assembly;

[0023] FIG. 7 is a perspective view of a portion of the end effector of FIG. 1A, showing a lead

screw being driven through the end effector to fire staples from the cartridge;
[0024] FIG. 8A is a perspective view of a cartridge of the end effector of FIG. 1A;
[0025] FIG. 8B is a perspective view of a drive sled of the cartridge of FIG. 8A;
[0026] FIG. 9A is a perspective view of a handle of the device of FIG. 1A;

[0027] FIG. 9B is a perspective view of the handle of FIG. 9A, showing a knob in a second

position; and

[0028] FIG. 10 is a perspective view of a portion of the elongate shaft of the device of FIG. 1A,
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understanding of the principles of the structure, function, manufacture, and
use of the devices and nethods disclosed herein. One or nore exanpl es of

t hese enbodinents are illustrated in the acconpanying draw ngs. Those of
ordinary skill in the art will understand that the devices and nethods
specifically described herein and illustrated in the acconpanying draw ngs
are non- limting exenplary enbodi nents and that the scope of the present
invention is defined solely by the clains. The features illustrated or
described in connection with one exenplary enbodi nent may be conbined with
t he featshowisg ef optidabimageigatieriegunit. Such nodi fications and variations are
intended to be included within the scope of the present invention. [0030]

_The preiﬁﬁt Lﬁbeﬁﬁﬁgﬁlﬁrléw gp%m@ devices for controlling movenent,

|on actuation, 1. osing and/or firing, of an end
effect or on a surgical stapling deV| ce I n general, the surgical stapling
devi ce ¢e029] ﬂcttmdexanpleﬂymmmdan@hsa‘fvtll e bendeseriletidgo arovmmvprﬁ”an end

ef fector Xt en er.er.rom r en i tissue Y or nore
F st onoreSabiting S B RGP BT LU AR sARARE, Mibdsh Rt B er i 46 oF B8 P Eey
cont r ol lahdhethiol alis€18se@theteite @ﬁ@oﬂﬁé&@k@ﬁpley\bﬁh@éwnﬁbélmﬁ eﬁé flRstraed Bvhyel s

about the longitudinal axis of the elongate shaft, and actuation of fhe end
ef f ect ocegmneBYPS drasviegsd Tdoseef sdinary skillja e %Ihﬂ‘lwl}d@ﬁtac"é that thedsvicghandor  nor e

f f
eﬁ;;gpremn?]ettho%? g%é?:gfeé\e/lﬁg gé%cﬁgf&‘ﬁdeééslh gﬁéﬂ ﬂlu@ﬁ" tBPin'tAS LR an)ll dra I\&@%@ R RdnY

smgeactuatlo that 1s
conf i guriadtit pexehipéy embodimeotsand dmtthndcmctaﬁ&tel pwesenf 1nWM1oerisjdefmreq‘i edtlyby The

actuatign cha sm can ope associ at ed th the handle and. the
ond ot A TB b et e TR RSOt eseEipb, BERPfssTof g i AR e e e
nmechani siayibe c8bfet with the fdafliré@t o otieh 8mBoEmeit e Stel mydifibQlsns asd Walatings drlbe end
effector, "and a second position in which the actuation nechanismit is

ef f ect i vetendsdto beingludpdwithinghesqoge pEihe presers ivedorend ef f ect or wi t hout
rotating the end effector. The actuati on nechani smcan al so be confi gured

such th 3203{6@%@?@1@5&& 1%&(2&%)?%% met88 hhd &Ride® fdrBnEARR \gglo'?@kﬁéﬁt' Qn s

ef fecti se the en ector to engage tissue. rious other
f eat ur esotatien, ahd actymtiou 1cte,cbl¢sang‘aldidriﬁlriag,eoﬂasend)éffmw aheasucgical Atapling devieki | | ed

inthe art will, K appreciate that the atlc C urati,on of , t

of t oot orth estfraethe SERIEESE R HEbesPndode Artordincr Bl hnE Ry B bl aRer i n
can be us@éffettorxatin ?ttﬂer@ﬁ-orﬁ WrEng@ding fisshié MHiiHlﬁermg%deQQ%dre Bisfenerb Ao the
illustrates one exenp enbodi nent of an endoscopi ¢ surgical device that

is in thAgaged Flﬁﬁuéfané 3 nrwemal endaysith & Bansirifog centiolinedetatier of theend effpgioryi ng

mul ti pl %vﬂeke%?%e I Wite8br SWRPHs GBodt the longitudinal axis of the elongate shaft, and actuation
of the end effector whereby the end effector is closed and fired to deliver one or more fasteners
and optionally cut tissue being fastened. In an exemplary embodiment, the device includes a
single actuation mechanism that is configured to effect both rotation and actuation of the end
effector. The actuation mechanism can be operatively associated with the handle and the end
effector and it can have a first position in which the actuation mechanism is effective to rotate
the end effector without actuating the end effector, and a second position in which the actuation
mechanism it is effective to fire at least one fastener from the end effector without rotating the
end effector. The actuation mechanism can also be configured such that movement from the first
position to the second position is effective to close the end effector to engage tissue. Various
other features are also provided to facilitate use of the device. A person skilled in the art will
appreciate that the particular configuration of the end effector can vary and that the various

control techniques described herein can be used on a variety of surgical instruments.



tissue and for cutting the stapled tissue. As shown, the device 10 generally
I ncl udes an elongate shaft 12 having a proxinmal end 12a with a handle 14
coupl ed thereto, and a distal, working end 12a having an end effector 16
coupl ed thereto or fornmed thereon. The el ongate shaft 12 can have a variety
of configurations. For exanple, it can be solid or hollow, and it can be
formed froma single conponent or nultiple segnents. As shown in FIG [|A
the el ongate shaft 12 is hollow and is forned fromnultiple connecting
segnents to allow the elongate shaft 12 to flex. The flexibility of the
shaft 1M034EFiksIlA nélgsteatqseinateweplyrymmhwn@hnan’éarwndosqopmrglm devied thatiigin o0 be

used in dos cedur.es | |
transl uwgﬁn‘in?y 3 ?egugﬁ&mgrfmfi lﬂltatjn S‘rnl ??%{éomgq{ﬂgl\ﬁ Q'ﬁ"l{e@? llﬂ{;{t?&?%gfdst %Sltgo have
a vari eh}z’su@‘andlﬁiﬂf:utgug del staped thysiie. i A shoerni the deticat (geneeatiy dak lndzstan ehmgatélown in

nore detail in FIG 113, the end ef cludes ppesed fir st
second phafs!2imvinge Rrepimakend 13aayithg &a“ﬂ,e\/]éttcé’l“l’ glfff‘ﬁ?’eaé‘gtadjo iglewarkit and

that ar ¢ 203ReH dnd effé&ﬁ?lé’@ou?le%ﬁh’é’ret%%‘??&%&%n Bﬁ% er ga@ shmzl&nuﬁve

adaptedto cortain a staple rtridge having nultip di sposed
t her ei naaambtyoﬁéor@ausdonsn Hoe egamplerit ¢antb@ sohcteumlloandnd ttears fmmeql framz0

forms an. anvil for deformng the s a | es.. ef fector, 16,ca & coupl ed
to the aﬁngl[‘l‘éPmBH'&FnB?r m{’ﬁme ﬁgg'ﬁlﬁ%tfe g n'ﬁ}?ﬁﬁg?&gtpf glp0gqte lqzﬁlégmf? in an
exenpl abyd BTOAEdTRIM niuh@l@étﬂm@cftfn@%&%ﬁenlﬁto dllswrthé albagity sl e dlek oThéle

el ongate shaft such that the end effector 16 can rotate about an axis of

the el oﬂ@’&bélt)é?fdh? shafihl, anyelbas dealasivelysmal diameder, allows theshafl 12 todsysedint o t he
di stal s&f id ﬁced‘ﬁl‘ n&ﬁér@bﬂﬂ@fdfmc@fs ithoddY tuﬁgﬂuyﬁﬁa@y e‘é.!r&@talrﬁtmck 26

f ormed t ovm ng "angul ar novenent e €n ector relative
to the ehﬁcag]élflte eatl affectof Di)@m]aISNhawea maietyof @mﬁgmtatlans betan theaillostratdde pr esent
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nssoci afBhodimeR paboBna atoredtl Mt TanBe fadertis Aol HBRR 2 v ale

handl e 3&oh jaWsT8CKehabite tHAE aHilvd]f Ty%hﬁl"ed {PonetanBihePandathhiQiré Adhptdd@o handl e 14
to be used to articulate the end effector 16 in multiple planes. The

par t i cukeseivartisswathessherwrenadine &ust iy 1 frisrilemtechiy ceptainomstprle gerridgehedingn nor e

det ai |

ner ovi ¢ PO E s RlbE e & °%%%§9<F e eGP R anENEEE R0
Otiz, firmede lanmkfoEdetShaingmh\e sitéplesariltlw\l:adeﬁecﬁm Meoan bAcdypledmaketistabend of
100873- 2 END5 8USANPI%? rtlcu@tl ng End sco c ,Accessor annel ," by
Janes S gaishaft wingyqrioys teghpiapese exegnplagy empgimeyt thgepg e %@qét No.

100873- m@m&%m@@@m%}&nga@@ﬂa §léh ek &e eEé%H&ﬂ@rr 160 rofatt 4680t A dxis of
M m cking End Effector,” by S. Otiz and Frederick E. Shelton IV (Atty.
the elongate shaft. The end effector 16 can also be pivotally coupled to the distal end of the

elongate shaft, or it can include a flexible neck 26 formed thereon for allowing angular

movement of the end effector relative to the elongate shaft.

[0032] While not an essential feature of the present invention, FIG. 1A also illustrates a handle
14 that is operatively associated with the end effector 16 such that pivotal movement of the
handle 14 is mimicked by the end effector 16, thereby allowing the handle 14 to be used to
articulate the end effector 16 in multiple planes. The particular mechanism for achieving
mimicking motion is described in more detail in the following U.S. Patent Applications filed on
even date herewith: “Methods and Devices for Controlling Articulation,” by Mark S. Ortiz,
Frederick E. Shelton IV, and James Spivey (Atty. Docket No. 100873-32 (END5568USANP1)),
“Articulating Endoscopic Accessory Channel,” by James Spivey, Mark S. Ortiz, and Frederick
E. Shelton IV (Atty. Docket No. 100873-105 (END5568USANP2)), and “Surgical Fastener and
Cutter with Mimicking End Effector,” by Mark S. Ortiz and Frederick E. Shelton IV (Atty.
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-7 Docket No. 100873-109 (END5568USANP3)), each of which is hereby
incorporated by reference inits entirety. [0033] The device 10 can al so

i ncl ude an actuation mechanismfor controlling novenent and actuation of
the end effector 16. Movenment can include rotation of the end effector 16
about the longitudinal axis A of the elongate shaft 12, and actuation of
the end effector, whereby the jaws 18, 20 are closed to engage tissue and
the staples are fired fromthe end effector into the engaged tissue.
Actuation can also include cutting the stapled tissue. In an exenplary
enbodi nPacket No. KI08g}-¢0diNRS FeSH g df svhighdls hereby ingoeposaied Bt ed with t he
handl e ector such that it can effect rotation and actuation
of the %ﬁ%ﬂwfﬁéh¥gn§&&%ile t he actuation mechanismcan have a variety of
configurations, in the illustrated enbodi mrent the actuati on nechanismis in
the f of00B3)f Tie ddvicedOshablso i8|udetan attua'ttk)nsmolmiism o1 @ntrglliog nenyeinapt andr ough a

portion of the ongat.e shaft 12. The .dri hft the or m of
an el onbcé'faéloﬁaf)ﬁ'@ enﬁﬁ{f?‘it?ﬂ lgsa\M%Y‘FH‘eBF cagingl edro élgﬁf’gé'e eBS gbcﬁ?)r z}bogth% and
it is progbiardl ¥xik 4eofikd &oﬁ%ﬁateadhh@mfdn%bmamaﬁoftm@eﬂd awcwrewﬁdwﬁwha waf  the
device 10 is inserted translunmenally through a tortuous pat hway e drive

shaft 288.i2A@relessd tpengreerassua aed e staples agdied figm the endestastos dnte ﬁle\ﬁag@g?ds
portion r | will be
di scus stz 8‘; n‘s‘ﬁgernteb %8: qt‘ %lsﬁjé}%c ctugﬁ'lgqﬁgsjsetapq%itgsg@ié)l I\I/1 éa q:lse ﬁélﬁﬂ%‘gﬂly&ll}c{%ﬂﬁ?? gured to
rotate ﬂﬂgle hdﬁtﬁﬂﬁin&ht&:hémhmdsa()peltz&i\alyl agsociated wigh thiedagdle endsthafend ¢ffedtar satli ecti ve

rotation a,nd tuation of the, end eff 0034] The di sta end 28b of
t he drithat & ety %e%roéﬂtn'&nlaﬂ a‘éml"@f"?meﬁﬁ EiSCt%rr &Eh‘b&)ﬁ %’Wam‘é‘ %@‘P Nin FAlG
3, and ﬁ@e%h@%‘[{yto@@ tation€NA 118 ustlatcl REbAAImeRt b abtuatdch Iﬂéé}ﬁﬂﬁﬁl 1§'insﬂhé‘~| Iy
fromthe el onga haft 12 and extends into a proximal end of the end

ef f ect oform@f afihize shaft 28, which iggtovarintile. Uextendingstherugh agortionmfdheslongage

confi gur otate t e f r n a
Poret SUlat 12 7he bRk st of il S Kt o ety Ml ViR g2 phged” 5 | ¢
in a seeablui drasot opshaflVmdeirBrrefofablyfiexibie weallbhefldxictBasfthofletible shaft $2 oiDOSI tion

to the secon_d osi.tion can also _be effective tg} close the jaws 18, 20 of
the endtherdpwes b} isirsertogirprsiumgnally SreugaipgiRus ratiaye The deve ﬂlaftaa& iggindase

dr' vle S{S@&ﬁnﬁﬁn& @isaf élﬂgttha'i the%B n@@d tﬂaﬁ%hé‘ﬁbm@&%fftﬁélﬁa‘BGIeolf4 dnaeneg ef fector

| ustrated enb the distal end of the drive shaft 28
i ncI udesffextar|16s 1@$pe2®vdlnramdll bc Idscwd lormdre desalil yelmazt énl usdydrealrive smafe2&isut ch 30
can havceon 1%{1rle8 % ro%aq transijate dnges) relatlve tb tthe e%ongate shaft 12 to effective rotation and

actuation of the end effector 16.

[0034] The distal end 28b of the drive shaft 28 and the end effector 16 are shown in more detail
in FIG. 3, and as shown the distal end 28b of the drive shaft 28 extends distally from the elongate
shaft 12 and extends into a proximal end of the end effector 16. The distal end 28b of the drive
shaft 28 is preferably configured to rotate the end effector 16 when the drive shaft 28 is in a first
position, and to fire the end effector 16 when the drive shaft 28 is in a second position.
Movement of the drive shaft 28 from the first position to the second position can also be
effective to close the jaws 18, 20 of the end effector 16. While various techniques can be used to
allow the drive shaft 28 to effect rotation, closing, and firing of the end effector 16, in the
illustrated embodiment the distal end 28b of the drive shaft 28 includes a clutch 20 formed
thereon or fixedly mated thereto. The clutch 30 can have various shapes and sizes, but it is
preferably asymmetrical to allow the clutch 30 to engage various mechanism within the end

effector 16, as will be discussed below. In the illustrated embodiment, the clutch 30 has a



preferably asymretrical to allow the clutch 30 to engage vari ous nmechani sm

within the end effector 16, as will be discussed below In the illustrated
enbodi ment, the clutch 30 has a -8 hexagonal shape. Wen the clutch 30 is in
a first position, e.g., a distal position shown in FIG 3, it can be in

engaged with the end effector 16 such that rotation of the drive shaft 28
and the clutch 30 is effective to rotate the end effector 16. In
particular, as shown in FIG 4, the opposed inner walls of first jaw 18 can
i ncl ude opposed protrusions (only one protrusion 18a is shown in FIG 4)

f or ned hdxegamahshiapat Wheethe@hftehy3( sdn & dire positen, elge aclisizlgiestion shewreibdilivedn.
Thus, when , t.he cl utch IS sjtihone > A i ot ation of
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30 caninBe WAl @i Tigskiay 18 candnelide,@pnoged matrisiofg gl oagpgofrugion | ga [ssheyR in he

clutch g1 R PnALEES L LB agd the Bitchi J0%h rjeﬁ?ﬁvgér. THus Ahxenpl ary
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and thuys the. clutch, 30, in the. second .posi.ti.on. t he .dri.ve shaft 28 and
clutch 86K %ff‘?ﬁﬁfég abﬁ‘#d%éﬂ%ﬂ"l“@‘,“a aﬁ‘ésﬁlrdirgléhg%tgfﬂ?e x—@énggﬁ%shgﬁdéch 30 can be
effective to close the jaws 18, 20 of the end effector 16. In particular,

as showooBs] Ghde.thdend dffecte ¢ 6 ickojatd, toia.desiredtpositiamthe detk sh@ﬂmiand kluckd 39
proxi mal end 20a having a ranped surface 20r forned L]hg{éao and ext endi ng
into a fahs mrved gglyisiativetto theelongaie shafsb? torrmoyeihs st e bsyeep et he
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attached to the first Jaw 18. As the Tlutch 30 noves proximally with the
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clutch 30 are in the second proxi malsv\fositi on, the second jaw or _anvil 20
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proximally with the drive shaft 28, the clutch 30 can abut against the ramped surface 20r,
pushing the surface upward away from the first jaw 18. As a result, the anvil 20 will pivot to a
closed position, as shown in FIG. 5B, to engage tissue positioned between the jaws 18, 20.
When the drive shaft 28 and clutch 30 are in the second proximal position, the second jaw or
anvil 20 will remain closed as the clutch 30 will prevent the proximal end 20a of the second jaw

or anvil 20 from returning to its initial position.

[0036] Once the drive shaft 28 and clutch 30 are in the second position, rotation of the drive
shaft 28 and clutch 30 can be effective to fire at least one fastener from the jaws 18, 20. In
particular, the clutch 30 can be configured to engage a gear assembly that is effective to advance
a driver through the end effector 16. The gear assembly is shown in FIG. 6 and includes first
(upper) and second (lower) drive gears 32, 34 that are in the form of cylindrical members having
teeth formed therearound. The first drive gear 32 includes a socket 32a (shown in FIGS. 5A and
5B) formed therein that has a shape that complements a shape of a portion of the clutch 30 such



a driver through the end effector 16. The gear assenbly is shown in FIG 6
and includes first (upper) and second (lower) drive gears 32, 34 that are
in the formof cylindrical nenbers having teeth formed therearound. The
first drive gear 32 includes a socket 32a (shown in FIGS. 5A and 5B) forned
therein that has a shape that conplenents a shape of a portion of the clutch
30 such -9 that the socket 32a can receive and engage the clutch 30 on the
drive shaft 28. In particular, the clutch 30 can include a second hexagonal

menber 30a (FIG 4) forned thereon and configured to be received in the
socket Batthe Teketsi2a samiregeive andyengagatheichitghol) an thaddvadjalicsntn pertiglar, the

engage j ] I i kY r I shaft
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shaft or |ead scrt 36 extending djstally therefrom an i xedl oupl ed
t her et angquénqnéggﬁgterfgw 6/HE8T thr quses?lﬁ&heg )Vefsg?lﬂ%%a (ﬁaﬁﬁhéﬁta nal

sur f acerordidie [HeQrst RIVE gBarl RAG1INBTatedB rdidte il RBSHRIW e BeainS etheae@tddrivBe | ead
screw 36. As the second drive gear 34 and | ead screw 36 are rotated, the

| ead scgeand46n tuemingisdasa shaft pxlead soxéwP6 peisidingdistally ¢herefram agthBixedhot

transl ate i tudinal l t hereby.,.causj t he.l.e t t distally
throughcc{uﬁkgﬁhgeﬁﬁo'ew %%{‘IEX)Fcri‘g?ﬁzlgytshﬁ%aaﬂ%h}%gs}ﬁ@) fof.%l%‘il%g géggrr%llj gage in turn,
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the anvil 20 to fasten the tissue. The drive sled 40 can also include a blade formed thereon and

configured to cut tissue being fastened.

[0037] While the particular configuration of the drive sled 40 and the cartridge 42 can vary
depending on the particular configuration of the end effector 16, in an exemplary embodiment, as
shown in FIG. 8A, the cartridge 42 is configured to apply multiple linear rows of staples, and to
form a cut extending between the rows of staples to separate the stapled tissue. In particular, the
cartridge 42 is in the form of a generally elongate housing that can be removably disposed within
a channel formed in the first jaw 18. The housing includes several, e.g., six, linear rows of
staple-receiving slots 44 formed therein, and each slot contains a staple therein. Several driver
members (not shown) are positioned underneath the staples for supporting the staples and
advancing the staples through the staple-receiving slots 44. The drive sled 42 is shown in more
detail in FIG. 8B and it includes several, e.g., four, upright members 41a, 41b, 41¢c, 41d formed

thereon and having a wedge-shaped configuration. As the sled 40 is advanced distally through
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cartridge 42 is in the formof a generally el ongate housing that can be
renovably di sposed within a channel fornmed in the first jaw 18. The housing
i ncl udes several, e.g., six, linear rows of staple-receiving slots 44
formed therein, and each slot contains a staple therein. Several driver
menbers (not shown) are positioned underneath the staples for supporting the
staples and advancing the staples through the staple-receiving slots 44.
The drive sled 42 is shown in nore detail in FIG 8B and it includes
several, e.g., four, upright menbers 41 a, 41b, 41c, 41d formed thereon and
havi ng thewed gutriigagedhe uprighy membersr 1 aabwillebutagainsyihe idsiverdvermbsss ragvéngl | y

t hrough_-10 t he, end rtri. O...t he. i i
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has a BP@G%4%U@“P6¥WEW°Pﬁ@ﬁ@ﬁwgﬁ%?“ ¢4 §i33H¢t he stapl ed tissue. [0038] In

use, the cartridge 42, with the drive sled 40 coupl ed thereto, can be

di sposeghoagf I e [ihecar®lide 8010t e dhife 510 4@ cQIpPNA tRerd®E AP diSptlstPRithiIee t he
staples are fired fromthe cartridge 42, a new cartridge having a new drive
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cartridge. A person skilled in the art will appreciate that_ _ virtually any
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effective, to rotate the drive,shaft 28 in the first.position to thereby

ot ate SehbAhEnEhFutd Grtine! 5 B ey iheie Rt shpRirtiT ot Soldter T e o
second position to thereby close the jaws 18, 20, and to rotate the drive
shaft 2f089] Ahédiardrbow) dietpgroximaber(d dfehd diveshapD & & doupled tdreariona portionge 42

in the e ffector 16. iJe varioys techniques known in.the art can be
used t ool B ﬁ%rtdfé Eihats i o iy ?heidaw? SR rHER ahe Gt gt ghershy rgiae
exenpl afy RAPALEIR! td thiisRANEE Brivéshafi B akﬁﬁ& Hﬂ@aﬁec{oﬁ& g%ﬁﬁ&?toatl]&ew apsd atabl e

knob 50 for rotating and translating the drive shaft relative to the
el ongat thegdves 18, 20, anfl to hgate thei drive shaft Ihim thersegombDpasitiontte finaithe|stapled fios thhown i n

gglr i6n d??%gidlgﬁ%%brgt:hggiui e'g‘(g%g(% 1§E’W€ii1edva%%uss t}c]a(c)h\l\rlqul}ers1 ‘latn(l)(ver(l) Pn t%(c) ali'tscan ¢ gsleﬁ &
effect rotation and translation of the drive shaft 28, in one exemplary embodiment the handle 14
can include a rotatable and translatable knob 50 for rotating and translating the drive shaft 28
relative to the elongate shaft 12 of the device 10. The knob 50 of the handle 14 is shown in more
detail in FIG. 9A and 9B, and as shown the knob 50 is merely a cylindrical member disposed on
the proximal-most end of the handle 14 and coupled to the proximal end of the drive shaft 28.
FIG. 9A illustrates the knob 50 in a first position, in which rotation of the knob 50 will rotate the
drive shaft 28 to thereby rotating the end effector 16. FIG. 9B illustrates the knob 50 moved
proximally to a second position, i.e., retracted relative to the elongate shaft 12, to thereby close
the jaws 18, 20. Movement of the knob 50 can be achieved by simply pulling on the knob 50, or
alternatively the device 10 can include a separate translating member 55 formed on the handle 14
and coupled to the drive shaft 28 for moving the drive shaft 28, and consequently the knob 50)

between the first and second positions. In an exemplary embodiment, as shown, the translatable

member 55 is shaped to fit within a palm of a user’s hand. A toggle link or over-center link
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t he proxi mal -nost end of the handle 14 and coupled to the proxi mal end of
the drive shaft 28. FIG 9A illustrates the knob 50 in a first position, in
which rotation of the knob 50 will rotate the drive shaft 28 to thereby
rotating the end effector 16. FIG 9B illustrates the knob 50 noved
proximally to a second position, i.e., retracted relative to the el ongate
shaft 12, to thereby close the jaws 18, 20. Mwvenent of the knob 50 can be
achieved by sinply pulling on the knob 50, or alternatively the device 10

can include a separate translati ng nenber 55 fornmed on the handl e 14 and
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pol yrrer BrOPRIES E‘H&?P@ES ‘ﬁa?ﬁfé?“\‘fv‘ﬁa‘?f merhapigal fiefdsy fn %’P’t“ﬂ@‘e SAFA 1B The

conduct pyRuBRle) d@éd ﬁ@l?m@% tRAich&fbelsRapeQifenfal %Eb@fca! \Qﬂ'ﬂage fslappRedorTrgel and
el ectrodes, and ow of ions fromthe fluid/gel rTnto or out of the

conduct censlupiiveyneiymeran bapaicad ta sgmaﬁénmfawgeﬂ@lfd Otrigel anp@llqﬁ:tredes amddhe oy, da
I 4kV
on the: gEPbf Bhindhe IBAlaREMERTR: Blid ephetvape fu S BT SPBR che R TG "

not e t hpblyméPSTypically, a voltage potential in the range of about 1V to 4kV can be applied

depending on the particular polymer and ionic fluid or gel used. It is important to note that EAPs
do not change volume when energized, rather they merely expand in one direction and contract
in a transverse direction. Thus, the drive shaft 28 previously disclosed herein can be replaced by
an EAP actuator, and the handle 14 can be configured to activate an external or internal energy
source to selectively deliver energy to the EAP cable to cause the EAP cable to axially contract
and move the clutch 30 from the first position to the second position. The EAP cable can then be
rotated, e.g., using a rotatable knob, to fire one or more staples from the end effector 16. When
energy delivery is terminated, the EAP cable will axially expand to return the clutch 30 to the

first position.

[0041] The various devices disclosed herein can also include a variety of other features to
facilitate use thereof. For example, the device 10 can include an optical image gathering unit

disposed on a distal end of the elongate shaft 12, or on the end effector 16, and configured to
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do not change vol une when energi zed, rather they nerely expand in one
direction and contract in a transverse direction. Thus, the drive shaft 28
previ ously disclosed herein can be replaced by an EAP actuator, and the
handl e 14 can be configured to activate an external or internal energy
source to selectively deliver energy to the EAP cable to cause the EAP cable
to axially contract and nove the clutch 30 fromthe first position to the
second position. The EAP cable can then be rotated, e.g., using a rotatable
knob, to fire one or nore staples fromthe end effector 16. When ener gy

del i ver ycquirctimagdsriatinglendaseopionprogeduras. Wihile thslogation afithrawnit eas viest E#G: kohe
clutch o t he flrst OSlt

nerei n dede o el Bl e opolihe FOR o BleR A 6 £ g 53 3R dhe

t her eof elon@ite sy, and ﬂlhecdﬂei\msﬁﬁe &lﬁhdaﬁimaga(ghthéiﬁlgimluhéﬂeﬁﬁm iviendieg widber i ng

unit dis ed on a _di end, of ¢t elon or on.the end
ef f ect 0f2 ? orrg?qjorb%ﬁnpqag&cg}g sugfacerof t l?ﬂ}‘is?‘g r‘i‘h WHl?r‘inhtdo é?ﬂi’b@d%‘ﬁg"é of

pr Ocedurtl?eseéld\é\!ﬁclzt& 1% d QFBhiERg QlrgithQittNThe HRiBey REM thE J);Qicalli(?n klohtedidat es a
r anp- shaped housi ng 60 that protrudes froman outer surface of a coupling 63
on the usit oargbﬁ teansfeared talan emrdaltlmage displavasanesnt orcaligpratively thedyecedficaer i ng

unit ther on .a dis Gl u e of

t he houérfcﬁ é'ﬁ‘age élﬁfvi‘?%%r?eﬁ ﬂ)ﬂfetd RRs) °fa°8afaFJT§’ﬁ lmaijg?&lo? ﬁg%engg ?f i:él]; or

and sur oauRBIilnEtra delbodirhént ofl Aitimaya diplal sergert mpmnhdmglouumg Gogahder i ng
unit can be transferred to an external inage display screen, or
aIterna@FWﬂ¢94the device 10 can include imge display screen di sposed on or

coupled to a proximal portion of the device. FIGS. 9A-9B illustrates one
enmbodi ”i gfrhépregém%e%&pdl@ey I%cluese&emlas»}v Rlettads ﬂﬁ f%\wgﬁdfapqahéﬁye handl e
14. [0042 he present invention also provides ex l'ary met hods for

f ast eni ngttlagdssupt iroens dxymptaust cmhrgilmrel@isthe elongat@ﬁl@ @rgurgieal sepbegiangent , t he
el ongat epti'ﬁ&‘ fggvﬁg% 8l?chsal§r 1%@1 ﬁl?, 19 na%{\?e 1n§:eltlt E'tr?%hﬂ%gﬂa(ﬁ ’raﬁ l{%ﬁs %?alf}e\f' ce 10

of FIG i nse rans

t r ans- am@hd-anallyihed a’a\bdzl@dymbmmsmn mnﬂleﬁfectbhﬁs eoupledfth afetdistalldfadaabl pfed to
the distal end 12b of the elogngate shaft 12 adjacent to tissue to be

f ast enedhe ciengateshafi 2 adipennt wwé%twhqé?ﬁt%@d ﬁhﬁfwf&@@aléaarb@gnppon tissue to
be f ast%fhﬁ WitddtbBo %,hsn HEWS o'k faﬁ dagl%g p% 35«}9?8 28, Qh@ﬁn%ﬂ%’&q 1S
S e

previou escri to rotate t tor ose the jaws 18, 20,
and fir mctvhdz as pewphsdy described to rotate the end effector 16, close the jaws 18, 20, and fire the

staples.

[0043] In another embodiment, the various devices disclosed herein, including portions thereof,
can be designed to be disposed of after a single use, or they can be designed to be used multiple
times. In either case, the device can be reconditioned for reuse after at least one use.
Reconditioning can include any combination of the steps of disassembly of the device, followed
by cleaning or replacement of particular pieces, and subsequent reassembly. By way of example,
the cartridge, including the drive sled, can be removed from the end effector and replaced with a
new cartridge containing one or more fasteners therein. The cartridge can also preferably
contain a blade formed on the drive sled for cutting fastened tissue. Various other portions of the
device can also be removed and replaced. Upon cleaning and/or replacement of particular parts,
the device can be reassembled for subsequent use either at a reconditioning facility, or by a
surgical team immediately prior to a surgical procedure. Those skilled in the art will appreciate
that reconditioning of a device can utilize a variety of techniques for disassembly,

cleaning/replacement, and reassembly. Use of such techniques, and the resulting reconditioned
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[0043] In another enbodi nent, the various devices disclosed herein,

i ncludi ng portions thereof, can be designed to be disposed of after a
single use, or they can be designed to be used nultiple tinmes. In either
case, the device can be reconditioned for reuse after at |east one use.
Recondi ti oni ng can include any conbinati on of the steps of disassenbly of
the device, followed by cleaning or replacenent of particular pieces, and
subsequent reassenbly. By way of exanple, the cartridge, including the
drive sled, can be renoved fromthe end effector and replaced with a new
cart ri dgeviessateallivitn Siescone fdhepesest anpdicdtianher ei n. The cartridge can al so
preferably contain a blade forned on the drive sled for cutting fastened

tissue, &d&a@u@s hieh tROLd '\a@m&&&ia@ﬁlnh@%‘h&%&ﬂa a@ facREof BETMRRiGN

repl ace on cleaning and/ or ‘replacenent of particular parts, the device

can be basd op s abdvé-descubdsbenhosliments eA edordiegly che tnverteand nbi torbiedignifed byl i t y,

or by a_,surgical team | di at el ipr to a.surgical procedure.. Tho

oki 11 e "R bec Rariarh e and fdsehtbash exoeBiabaested P e appenchd leims- A1

uti i zepablicatiomtand efeleRER RitEVRS cihQFe &meaﬁmkpbxate&h&amiquéfe&mlcaﬁﬂﬂaﬁt, and
reassenbly. Use of such techniques, and the resulting reconditioned -13

devi ce, CBit€al | within the scope of the present application. [0044] One
skilled in the art will appreciate further features and advantages of the
invention based on the above-described enbodi ments. Accordingly, the
invention is not to be limted by what has been particularly shown and
descri bed, except as indicated by the appended clains. Al publications and
references cited herein are expressly incorporated herein by reference in
their entirety. -14 CLAIMS: 1. An endoscopic stapling device, conprising:
an elongate shaft having proximal and distal ends; an end effector coupled
to a distal end of the elongate shaft for engaging tissue and delivering at
| east one fastener to the engaged tissue; a handle coupled to a proximl end
of the elongate shaft; and an actuator operatively associated with the end
effector and the handle, the actuator having a first position in which
rotation of the actuator is effective to rotate the end effector, and
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a second position in which rotation of the actuator is effective to fire at

| east one fastener from the end effector. 2. The device of claim1l, wherein
the actuator is adapted to translate along a longitudinal axis of the

el ongate shaft between the first and second positions, and wherein
translation of the actuator fromthe first position to the second position
is effective to close the end effector for engaging tissue. 3. The device
of claim2, wherein the end effector includes opposed jaws for engagi ng

ti ssue therebetween and the actuator includes a clutch on the distal end

t her eof CLAAMSwWher ei n, when the actuator is translated fromthe first
position to the second position, the clutch is adapted to abut against a

cam sur face r Lic@N&niisige J aws to close the jaws. 4. The
devi ce ET cléﬁﬁﬁi,c@ﬂ%ﬁ%?%géEe"%btggﬁgrgconprises a rotatable and
t ransl at abl eardelongate shiafithviap eradimaleing dastd endsat ed wi th t he handl e and the end

effector. 5. The vice of clai , ein the drjve shaft includes a
clutch on a %ng)(deﬂ?%gwﬂc?qpéefdgt&a_dﬁté_en%ﬂhag&ng%eBﬁaiﬁ% FREASNBIRYSAN]  when the
act uat Ofeliverihf aft 1Bt bhd fabteR@3b tHe@gadeBissilelit ch is adapted to engage a
housi ng of thée end effector such that rotation of the actuator and the
clutch is ethanslq caupled to apeaximelpad of theelangate shaft; and The device of claim 5,
wher ei n, whe C OL1 0.8l it i adapt ed
t o engage an%’%%%% éﬁéﬁﬁggra%gg%ﬁ%?@“ﬁﬁ%@“ﬁﬂ&%ﬁkéégQwJ%P§§f$§?§E%2§d Wi t hin
t he endhawig &6itsopositior inrvehielt rotaiaatof dracfuawt sredfectivetmrotate thaiendedffestor,amd - 15

8. The device of .claim.,2, wherei.n the handl e j.nclydes a transl ati menber
Chat || 5 286FRBY BEFI g POT A Ao eaC A She el VR ATE Aiers T riierdthrbng

posSi ti OR%en@Refe@or, Ot at abl e menber that is adapted to rotate the actuator
relative to the elongate shaft. 9. The device of claim1l, wherein the end
effector includes a cartridge renpvably disposed therein, the cartridge
cont ai neng aThe devigeiafylaimn 1svhpteissthe agtuaiersip pdapied; tp drapdatg glong agpngiadmal
cutting,.: I i T i j el ] a

por 1 on S5 Offi Cinedi@ it beeen E SEEUhE Bl il dpa WHRFR) BalodoBPine

mat er i ahctuaodfrovh éliecfingt pds@ionao tHesecandgbsidion isvedfettivedelclose theend reffgctbofor he dri ve
shaft to cause. the el ectroactive polymer material to axially contract and

radi al | fPERPISAEYnd

3. The device of claim 2, wherein the end effector includes opposed jaws for engaging
tissue therebetween and the actuator includes a clutch on the distal end thereof, and wherein,
when the actuator is translated from the first position to the second position, the clutch is adapted

to abut against a cam surface formed on at least one of the jaws to close the jaws.

4. The device of claim 1, wherein the actuator comprises a rotatable and translatable drive

shaft operatively associated with the handle and the end effector.
5. The device of claim 4, wherein the drive shaft includes a clutch on a distal end thereof.

6. The device of claim 5, wherein, when the actuator is in the first position, the clutch is
adapted to engage a housing of the end effector such that rotation of the actuator and the clutch is

effective to rotate the end effector.

7. The device of claim 5, wherein, when the actuator is in the second position, the clutch is
adapted to engage and rotate a gear assembly that advances a driver disposed within the end

effector to fire at least one fastener from the end effector.
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thereby translate the drive shaft. 11. The device of claim11, further
conprising an optical inmage gathering unit disposed on a distal end of the
el ongate shaft, the optical inmage gathering unit being adapted to acquire
i mges during endoscopic procedures. 12. The device of claim 11, further
conprising an image di splay screen disposed on a proxinmal portion of the
devi ce and adapted to comunicate with the optical inage gathering unit to
di splay the acquired i mages. 13. A nethod of reconditioning the device of
claim1l1, conprising: rennvin%@and replacin cartridge renovably disgosed
€

in the 8nd eflhedeviee elclpimedarheraimehe h@edﬂpér@?wdgﬁarrén%@g meebes shat i adget
Lo ; . _ . f
Vo m 1 iobe HE R S AShERRS Sy Lo BRGSKIRAE T Brordeibic HIURE HPES ©

cut t i ng alapsdden edtate itlssaceuatdrrelative tonlkodogatecshaftapl i ng devi ce, conprising: an
el ongate shaft having an end effector coupled to a distal end thereof, a

handl e vab coupl.ed.tq a,proxi nmal d therepf, and.a drive shaft

operati Jol v SbedSieaRiglm i, SRR T HeERLA sPIR B SO e <o
rotate tgeis ke idridgt %ntﬁiﬁin’gtagﬂlﬂaﬁﬁf? off baplet o eapEnStiahé and Oblali©fe chitisg end
effector to engage tissue, and to fire at | east one fastener fromthe end

ef f ect optapledtisspee devi ce of claim 15, wherein the drive shaft is novable
between a first position, in -16 which rotation of the drive shaft causes

corres pQG.Idi Nghé &’é\@ég' (?_Qla% 4 WReRNtht §daberftiod & R iNG At Rrmel aogahe shaft

wi t hout cl osing an iring the end effector, and a second position, in which
r ot at i oelecoactiec phlymer mitarfial, asiuskegeio thediandle aneffdctivé togdedifvert dnergyrid thefdrivet or
Wi thout ratating.th nd .effector relative to the elongate shaft. 17. The
Gevi oo SottP sl i SoiBPeivg nohan el lnafallv@obfif Pl G SRS o1 2t Fve
to a | anedbyYrhslak tiidriveqhafi.he el ongate shaft to nove between the first and
second positions, and wherein translation of the drive shaft fromthe first
position to the second position is adapted to . close opposed jaws of the end
ef fector!- 1gTherfRyigeayictaimds sty TR g BBt Amegsaauter DR PRI o
shaft epgagesd & tROEIbh e Hafil e opBEM jrﬁééeeg‘ﬁih@firéé Gnit BiAg Qdatphs% t§ 'aéiqlﬁfefiﬁlﬁéé%r when
the drive shaft is inthe first position, and wherein a

during endoscopic procedures.

12.  The device of claim 11, further comprising an image display screen disposed on a
proximal portion of the device and adapted to communicate with the optical image gathering unit

to display the acquired images.

13. A method of reconditioning the device of claim 1, comprising:
removing and replacing a cartridge removably disposed in the end effector to prepare the

device for re-use, the cartridge containing a plurality of fasteners disposed therein.

14.  The method of claim 13, wherein the cartridge includes a blade disposed therein for

cutting fastened tissue.

15.  An endoscopic stapling device, comprising:

an elongate shaft having an end effector coupled to a distal end thereof, a handle movably
coupled to a proximal end thereof, and a drive shaft operatively associated with the handle and
the end effector and adapted to rotate the end effector relative to the elongate shaft, to close the

end effector to engage tissue, and to fire at least one fastener from the end effector.

16.  The device of claim 15, wherein the drive shaft is movable between a first position, in
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distal end of the drive shaft engages a gear assenbly to rotate the gear
assenbly when the drive shaft is in the second position, rotation of the
gear assenbly being effective to advance a driver disposed within the end
effector to fire at | east one fastener fromthe end effector. 19. A nethod
for fastening tissue, conprising: inserting an elongate shaft into a body

| umen to position an end effector coupled to a distal end of the elongate
shaft adjacent to tissue to be fastened, a proximl end of the el ongate
shaft include a handl e assenbly novably coupled thereto;, rotating

r ot at ablvéhieteretasion iofithg drive glnafpwsqsmﬁemndlné rfatinm of thesendasfegtor EFl?tB‘teé? thet he
end eff crar rotating
the rota (%Fesg nﬁth@utcpo@ aggrlfl-gl %om nﬁgﬁg%thp?ﬁ(%ﬁ S?E"%Q‘?Té?%i”gﬁﬁo fire at
| east Qﬂﬁtlf)lﬁﬁﬂtﬁﬂdflvdsf&ﬁ&aﬁs vloting and figngofthe tddeffatorwithoatitotatinghid eng t he
end effec , t hod of, claim19, further conprising noving a
trans| at§h @toﬁ’é’ @Ft%ﬁ‘enﬁ’égﬁﬁﬁ]@ﬂfé assenbly to cl ose opposed jaws of the end
effector around tissue to be fastened. 21. The nethod of claim 19, wherein

t he el ongat e Theakdicé 8f d14iaxi &) MhcrNthe ArivesiRritie ddaptddan sabisims adlhtyve to 37
longitudinal axis of the elongate shaft to move between the first and second positions, and
wherein translation of the drive shaft from the first position to the second position is adapted to

close opposed jaws of the end effector.

18.  The device of claim 16, wherein a distal end of the drive shaft engages a portion of the

end effector to rotate the end effector when the drive shaft is in the first position, and wherein a
distal end of the drive shaft engages a gear assembly to rotate the gear assembly when the drive
shaft is in the second position, rotation of the gear assembly being effective to advance a driver

disposed within the end effector to fire at least one fastener from the end effector.

19. A method for fastening tissue, comprising:

inserting an elongate shaft into a body lumen to position an end effector coupled to a
distal end of the elongate shaft adjacent to tissue to be fastened, a proximal end of the elongate
shaft include a handle assembly movably coupled thereto;

rotating a rotatable member in a first position on the handle assembly to rotate the end
effector about a longitudinal axis of the elongate shaft; and

rotating the rotatable member in a second position on the handle assembly to fire at least

one fastener disposed within the end effector without rotating the end effector.

20.  The method of claim 19, further comprising moving a translating member on the handle

assembly to close opposed jaws of the end effector around tissue to be fastened.

21.  The method of claim 19, wherein the elongate shaft is flexible and is inserted

translumenally.
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