27 OCT 2006 WO 03/101311 PCT/11A3/00398 SURG CAL CLI P APPLI CATOR DEVI CE
REFERENCE TO CO PENDI NG APPLI CATI ONS The present application is a
continuation-in-part of US Application No. 5 09/592,518 filed on June 12,
2000 for "SURG CAL CLIP", the contents of which are incor poge};qefgr @r ein,
by reference. FIELD OF THE | NVENTI ON The present invention r 2408, the
field of supeyeahy clips, in general, and in 10 parti 9‘%},&% 9 the field of
"surgical clip applicator devices. GLOSSARY ANASTOMOSI e union of parts
or branches (as of hollow organs or blood vessels) so as to

i nt er conmuni cat e t heS&GEH2AR. CLAPBYERGROANT RADEMECENVENTI ON It is known
inthe art to provide nethods for joining portions of hollow organs, such
as the gastrointestinal tract. These include threads for manual suturing,
staplers for nmechanical suturing, and conpression rings and clips. 20 Wile
manual suturing is universally known and rel atively inexpensive, the
degree of success depends considerably on the skill of the surgeon. Another
- di sadvaREBEBERENCEaIO00tPBNBING WPRIGHPATE@NSoNs are common. Furt her,
suturing an organ results in lack of snmoothness of the tissue therein,

whi ch, when thee pmsertedpplisrtiem i5 91 pamtinvefion-he pgastir GBnhgdicdatian Na.act ,

harrper t u ax I Ly, both
2007 ant L B G aned o e 12, 20U 5 RkaICAY, ELIA, Yoo R 030" 01314
PCT/ | LOB/%@Q%YPOSE%IF%WQ, ¥iorefarerdsani cal suturing ensure a reliable joining
of tissue and enable the tine needed for surgery to be reduced, conpared

w th manual suturing. However, due to the facts that such stapl es are not
reusabl e and that a great nany types and sizes are required, the price of

stapl es IFRNYOF MEO INSHEETIORal i ng, netal 5 staples remain in place al ong
the perineter of the suture, which reduces elasticity of the junction and

adversely af feged sreP&ift iiSlealish sl e HIGISMLHERTiON QAR, tsgdiafl, A in

10 particular, to the field of surgical clip applicator devices.

GLOSSARY

ANASTOMOSIS: The union of parts or branches (as of hollow organs or

blood vessels) so as to intercommunicate therebetween,

15
BACKGROUND OF THE INVENTION
It is known in the art to provide methods for joining portions of hoilow
~organs, such as the gastrointestinal tract. These include threads for manual
suturing, staplers for mechanical suturing, and compression rings and clips.
20 While manual suturing is universally known and relatively inexpensive, the

degree of success depends considerably on the skill of the surgeon. Another
-disadvantage is that post-operative complications are common. Further, suturing an
organ results in lack of smoothness of the tissue therein, which, when the sutured
organ is part of the gastrointestinal tract, hampers peristalsis in the sutured area.

25  Finally, suturing is both labor and time consuming.




the gastrointestinal tract. Junctions usi n'g conpressi on devi ces such as
rings and clips ensure the best seal and post-operative functioning of the
organs. Two types of conpression 10 devices are known, nanely, rings nade
of resorption plastics and clips nmade of menory alloys. F%@ tcchUgé-ngs are
cunber sone and expensive. Al so, the conpression force is” applied only
monment ar i kyo @hedsik® j unction and is reduced as the ti swﬁoo 3¢ ushed. dips
made of shape nenory alloys enable portions of tissue to be pressed

t(r)]get her whenSglerd ifb;rimmaméa? hﬁmmh y gltleﬁ@@ar at iF]Hli@,b]ieSjoﬁlﬁaghﬂ‘dnssWﬁe&ﬁlat due tg
the 15 1n t ..propert sot s,, the clips,.resu their nenorize
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recently, Hca@emhe;ueha\xhe mwmadmmhmgﬂ«s avant cdubsle dﬁd/it]ﬂie& grdahdnydesi gn i s
si npl e, r e Vipare small Jin.siz nd s uni ver sal

qual i ti eshbe% (51% Sﬁze%q eapdqu ‘f the ralg%nfﬁtaplﬁs' bsnélﬁﬁ‘eﬁéﬁ’s{%? i ﬁ? &% |“?%T% tract. 20
ot s.%nmplffsnretdaea arplatez)alpng)\thajperianawgf malsuﬁms,txehiblmgedulceqnel\akmuty applies a
- clamping Jrahe Gudchiof ol alver3d§ heflBisheBL AR VRES o subE] Bl GHie! O 1 LS

Cross-section rOVI a surgica st eni ng
~clip for rbesetrointesigpktiragienory al | oy which def orms to a cl osed
configuration when heated, such that the clanping force applied thereby is
i ncreased as F‘%ﬂcFlgn%EﬁéF%G‘JmP@Fﬁ@kéWﬁP@ sugls apgingh and slinNoensgrelthe bpsp

di scl osesed 84 HosRbpdrASL Middofink Poff HTBEkaS. '@w§h@{9€s TR Dinprdslqay; the
deV|ce di sc|] osed therein includes separate, |egs which close tightly around

si tle. ISHCRS aTkNeKL famely, HRgsquads pk ZesorpEien Riarkiss 484 fobips dradsping bl ood

vessel S, difbrySloP Pt trafdk @rd QimcBlotl NHIRRPEdORS A, tiREodpstdsinnt est i nal
tract. EP 0, 326, 7&7 di scI oses a_device for anastonpsing a digestive tract,

whi ch 3016 dF reled, oply mamprtprily at the uprdign ad s ﬁF%eélﬁSdEG dFSHo¥ed ar ound
a sol ubl EbrﬁslliB@CEIﬁps hid¥eof shRge ineﬁaery aioggéhm@p&@toh@sf faub e bé gRssff the
di gestive tr 0 be j oi ned, i ncl udes .an o]L;ter groovguearo%nd whi ch

Care di spdQediie Fehe. SRutis g H?Wgteﬁpieﬁé“m if reached, whoreat, duc to the. 270

- CT 2006 iN¥R:O3/pt6dedilds (TGS ALO3/ HOIAGs Taeme Eoni MbmGiLddi Aspaar € nade of a
shape nenory alloy such that the open ends thereof close at a
pr edet er m nedDeesipgnatiup®, cliphusafioi ofil agmendslol therdisgast i mereaggdact . Once

the ends rQéenElp,easdghg)e%E\irevr%aﬁ); g&%}anpa%\c/se oxpe?ec;rfhejr %ew%gs ’[th & ée%ﬁ%ﬁ ié gingﬂlé,sm ved.
they are cheap, they are small in size and possess universal qualities, and they are

self-evacuated from the gastrointestinal tract.

20 It is known in the art to provide a surgical fastening clip which applies a
clamping force fo a site, such as a blood vessel, thereby reducing its cross-sectional
area. It is also known to provide a surgical fastening clip formed of a shape
memory alloy which deforms to a closed configuration when heated, such that the
clamping force applied thereby is increased as it is heated. For example, US Patent

25 No. 5,171,252 discloses a surgical fastening clip formed of a shape memory alloy;
the device disclosed therein includes separate,legs which close tightly around a
site. Such a device is limited in its uses, such as for clamping blood vessels, and is

not suitable for joining portions of the gastrointestinal iract.

EP 0,326,757 discloses a device for anastomosing a digestive tract, which
30 includes a plurality of U-shaped retaining clips disposed around a soluble support
tube. The tube is positioned inside portions of the digestive tract to be joined, and

includes an outer groove around which are disposed the U-shaped retaining clips.




Such a device is disadvantageous in that its use requires a plurality of
clips to be 5 properly positioned sinultaneously. Al so, there is no
assurance that the resulting junction will be snooth, due to the plurality
of sites of the digestive tract joined by the plurality?®f003 2ps. SU
1,186, 199 discloses a nenory alloy clip consisting of two parallel coils

to be use@,ofekeibQl Ni Ng portions of a hollow organ, ,[E[,gm f49g or gan of the
10 gastrointestinal tract. The portions of the organ to be jolned are
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conpr essﬁmlwfali@nb@/clappr oxi mat ely 80- 85% of the junction per| rret er t hus
20 requiring additional manual sutures, which reduce the seal of the
junction duri®g k1. W@&IIM@GEGWWWW@OV@Pe#oa%lﬁﬁlltﬁ o tvuparalielt ¢péls
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i nasmuch as it has carried out across a joint i ncl udes a
portildn &pstioigicginah tra%hé‘hewrtweﬁ@éﬁh%grgan ft¢ be deiped gee %I@Ieiin@lda?ﬂih
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according to 25 the prior art require further surgery to be perforned,
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whi ch, once in place, would enable a passageway to be created between the
t wo A major disadvantage of known memory alloy clips is that they permit

compression of only approximately 80-85% of the junction perimeter, thus
20 requiring additional manual sutures, which reduce the seal of the junction during
the healing period and its elasticity during the post-operative period. Also, this
additional suturing is problematic inasmuch as it has to be carried out across a joint
which includes a portion of the clip, thereby rendering difficult the sealing and
anastomosis of the organ portions. Furthermore, once in place, clips according to
25 the prior art require further surgery to be performed, namely, incisions through
tissue so as to create a passageway between the two organ portions which have been

joined by the clip.

There is thus a need for a surgical device which facilitates compression of

substantially the entire perimeter of the junction between the organ portions being

" 30 joined, which would obviate the need for additional manual sutures and which
ensures the smooth seal of the junction during the healing period and its elasticity

during the post-operative period. Additionally, there is a need for a surgical device




organ portions which have been joined together, w thout requiring further
surgery to be perforned on the organ. 5 SUMVARY OF THE | NVENTION I n
seeking to achieve the above objectives, and in accordance with a
preferred enbodi nent of the present invention, suitable ap aratus, for
exanple, is described in the Applicant's co- pend| ng 3. 50C t'icatl on No.
09/ 592,513‘,ro P% "SURA CAL CLIP". 10 In order to achieve anastonosis of two
portions B3 ow organ or of two hollow organs, ]f(ﬁémfﬂ &8&nt i nvention

seeks to vﬁﬁﬁl\“o%%e &n &I:Icgl %lﬂdcéd E_l fé)r aés%% J}gtt hﬁ@@&@teﬁr\%t\fvggn QLW ding a

~ seal while anast ormz)l S occurs. resen I nventl on seeks to
provi de arghaviaBofsowhishgdiayt heent }venesiuitogptbaﬂ, wittiopt teﬂutm@g brthansungeryoe | oi ned

to facil ggg&g %ﬁgnegq)qlst opRshs surgical procedure. 15 According to a

preferre I ment o e present invention, there is provided an
anastonosis clip appllcator device for applying a surgical clip to press

t oget her adjacent wall portions of adjacent holl ow organ portions so as to
ef fect anastonosis between the adjacent organ portions. The applicator
devi ce | SITMMARYWOIHPTHRINVENEIQON for gripping a surgical clip,
configured to permit 20 positioning of the clip into a pair of adjacent
hol | ow or gan postdkins to aachilveabe steehashjsdtiveassotiiat saowdatibe twich gr i ppi ng .

appar at Uy, L0La BRhEERARL Yo el BaR] GRS, SLIBL LBMANS BEIRRLAG Apparal Us

when the*c I ohe 051 i't of organ

wal | s t o deecréved sinothes adpli¢ant's ue-ntiingn . &pﬁapmausn NpeloaztSWéII& &ssoci at ed

“Wth the“grUer&Hbfq (ﬁﬁ@ar atus, 25 selectably operable, after positioning of
the clip, t0 cu rough the tissue walls so as to formtherethrough a

pr edejeer m ”edIrP&ﬁEPfoaédh%e aﬁE@orﬁ@ﬂ@B@Eﬁg pbRlon@ 6t h‘ﬁ%llb&%r%&?ﬁoﬂéf‘ #RI Ng

apparatus, the release nechani sm and cutting appara so as to
i nt r oduc&oHAY eE#isy tharesent grrentios] sepky bt aroafﬁ}eae@mglcah(ﬁhpoﬁﬂ/r d?igEv® porti ons,

such thatthés@ema%lg;)mhdlﬁé b ReAONRI £ 8RR RREENBFs. FlBherdn e, thpleséP06 VO
03/101311 PCT/1103/00398 adj acent wal I s of the holl ow organ portions, and

t her eaf t SRVROEQE 8eks @ Prqyide m@e‘fi%?pfﬁam viasihe %SIPﬂr%tPéOtth%O@ar%@é%ﬁ pressed

t oget her ;ofmg@f Waiiltfic (¥ SRstolndsiBGERIBARPERMEN a preferred enbodi nent of
t he pr esent inventi on,

15 According to a preferred embodiment of the present invention, there is
provided an anastomosis clip applicator device for applying a surgical clip to press
together adjacent wall portions of adjacent hollow organ portions so as to effect

anastomosis between the adjacent organ portions. The applicator device includes:

gripping apparatus for gripping a surgical clip, configured to permit

20 positioning of the clip into a pair of adjacent hollow organ portions;

a release mechanism, associated with the gripping apparatus, for selectably
releasing the clip from the gripping apparatus when the clip is positioned in a

selected position about a pair of organ walls fo be anastomosed;

tissue cutting apparatus, operatively associated with the gripping apparatus,
25 selectably operable, after positioning of the clip, to cut through the tissue

walls so as to form therethrough a predetermined perforation; and

apparatus for activating the gripping apparatus, the release mechanism and the
cutting apparatus, so as to introduce and apply the surgical clip into adjacent

hollow organ portions, such that the surgical clip compresses together the



the anastonosis clip applicator device cutting apparatus includes a bl ade
element 5 and a counter elenent, wherein the blade and counter el enents
are arranged in nutually opposing registration, and adapted to be cl osable
in nutual mating engagenent, thereby to perforate tisguyegtpogged

t her ebetween. Additionally, in accordance with preferred enbodi nents of the

present inyentian, the anastonosis clip applicator dﬁéf-}/ﬁ§3fdofgsf°r”9d havi ng
a configuration 10 that is tong-like, plier-like, scissors-TTke,

forceps-like,gbck «MiBR% tl?e%“h%}m grggagrgo'rt%hrsaglll&) Hjt%tca%t [ LO&Ls thtehc%tt?nnaSt onbsi S

clip applicator device includes ej®ctor apparatus Tor disengagi r%g and

ej ecti ng t he@piargug fogrprfonaic grd pipiasyt prepad dtasther Atgzo, wallshe clip applicator

~device gripping apparatus includes one or nore pairs of fastener elenents
for securing f\gﬁg A1 2peordpnen vilppinrefstred eanbodiseent o6 thy Rusping dnventionccor dance

with a priat ehdsesin &P o BBMicaldr dffoeRb@SEN hppakVE Ml Rids ol f1fa2R@SkLRMsI s clip

appl i cet or .device counter elenent is a second blade elenent. In addition,

in accor d8fick SHH seprnh orheaen dhodlrdretid eruntvieclppenaire apavgadtiton, t he
anast onoshstugily ppapdhd Gagiofatdleyi 4@ Adptdl BE e BRkaOAnPRLKOmANG a 20

distal end portion. The gripping apparatus, the one or nore bl ade el enents
and the oeﬁég%we%Eléerﬁ%'uw&éfﬁ’gqt%ﬁw&%eé‘ tﬁ&’ﬁf‘“‘r@&’e‘é}%- the distal end and the
di stal end porti.on s detachable fromthe proxjnal end portion.

Furt her nor e, fkhgl(r&ém?l?’p’r“o@fcc?é nge n%itﬁoﬂe&&ﬁgaﬂﬁéct%ﬁ nY PYREPFYi nt est i nal
tract, whnedationcthadesstohesit olip apbidgitat dpice i2 Fogiddpipivitg @ ceiflg@iraidn clip,
wherej t rgical clip includes a.first |ength of j.re defining a

cl osegj}gég%e'?sritg%g%%ﬁ’a éi%ﬁgl\g?’ndcgs%éﬂlﬁ?’alftof)cﬁg?iﬂ%%,ora Oge\é\%‘r‘?ﬂ T“éfr?b{éh of a

wi re def ioehfiguratierso Jwdthge oiret aniagtainosinaglip spistatmt deiidey isiudiel afjedter

confi gur gt ' e, 0. t of t.he first l.ength of wr havi ng a
30 cent ra%b%gtggﬁﬁrg?ﬁgﬁgkg%nanthh%é%ﬁ stg ® 5%8%%%5%&?@&8% &P "%?‘“%u ‘glgo’f ul ly
~overl ap, thnelip eppifcetpydedice grippide -apyarsiud éndledgs e at imome paindoffasteBer270CT2006

WD 03/ 10Jegﬂen%(%?k&%ﬁigg@@clgﬁ%%ﬁgﬁ‘g@ﬁcta%{%g{;itcje.on | ocated between the first

| ength of wire and t sec wre, the internmedi ate portion
~fornmegs of a shaR®ise, in accordance with a preferred embodiment of the present

invention, the anastomosis clip applicator device counter element is a second blade

element.

In addition, in accordance with a preferred embodiment of the present

invention, the anastomosis clip applicator device has a proximal end portion and a

20  distal end portion. The gripping apparatus, the one or more blade elements and the
one or more counter elements are formed at the distal end and the distal end portion

is detachable from the proximal end portion.

Furthermore, there is provided a method for anastomosing a gastrointestinal

tract, which includes the following steps:
25 gripping a surgical clip,
wherein the surgical clip includes a first length of a wire defining a
closed geometrical shape having a central opening, a second length of a
wire defining a closed geomeirical shape substantially similar in
configuration and magnitude to that of the first length of wire, having a

30 central opening, wherein the first and second lengths of wire fully

overlap, when configured in side-by-side registration, and an




menory alloy; maintaining at |least the internediate portion of the clip at
a tenperature below 5 a |ower phase transition tenperature thereof,

whereat the internediate portion is in a plastic state; nmoving the first
and second lengths of wire into a position of nut uaI 2-§% g On; drawi ng

-together portions of the gastrointestinal tract, erein anastonosis is 10
required, wifos ﬁ§1 {0 bring theminto an adjacent, si de- 7 4gg0Si tion, one
or both of the portions being open-ended; surglcally seal 1 ng the open ends

of the portions wfermb@a@apstioh Moestd Bebweeh AB4 ifirsi vl Ty wlﬁd%@rtﬁe ned
perforations in ad*&gs nt waIIs of the adjacent partions

gast r oi nt esti nal 02 9EnFirgd dig ﬁ@te’ffﬁ%hfttf’l&?rflﬁ‘?‘ dJagned H’é puHeRUres, such
15 that the adj aaenbrypololj ons of each wall are di sposed between the first
and second lengths of wire; and retaining the relative adjacent positions

of the porti efsnighidghe 191@5EHthﬂ&Prﬁ&flét@%brtmtnro@QBe aifaft DR mpllafurk Belo®l ation
thereto, while raising the tenperature, of | east the internediate

portioh of tRAeEf @aﬁ%trén%l'%%éﬁ"ﬁ{ewgeé%%f ﬁ’lli‘ei?ﬁb@le iptseaedisiy noFtitsi ti on
t enper at ur e, iher gadtiddigei nt ernmedi ate portion is in an elastic state,
t hereby causing the first and second |l engths of wire to attain side-by-side

regi strati onmotvhgr ey first apglsgcandc tamptessi ward aitoea tsusithm wal hetukidcat ed
t her ebet ween, ql%rdl ng to an embodi ment of the present invention, the
met hod i ncl u®E#%3s supsequent to the step of retaini ng, an additi onal

step of perf Fa%hé‘ ﬁ%ﬁl%l‘ gﬁ%%?g% él}e\lfgal ?mtesg naﬂ tracli herél gs‘%grgl{)%g sgp?g: ggs

bet ween t he: | rst conf1
regi st® at i onrdqyired,r satd by being ithdnt iimb qoatdgavent, GfdeEHwESldgasssltlon,n@mbn naI

tract. Al so, 3% ﬁqﬁ%%gﬁ?b%%t}%& ﬁ{dgger red enbodi nent of the present

i nvention, ere 1s provi anast onosi s system for applying one or

nore sur gi Cahm%lc‘aﬁ? seaflﬂ'fgr{ﬁgo dn@@ef 'blét tohs QF 118 s%gﬁ'%tégﬁﬂartYacgl | oy which
i ncl udes, 6 27 2006~ WD 03/101311 CT/IU3/ 00 one or nore surgical

clips, eaCh FdrelispR@etermined perforations in adjacent walls of the adjacent portions
of gastrointestinal tract and introducing the clip through the punctures, such
15 that the adjacent portions of each wall are disposed between the first and

second lengths of wire; and

retaining the relative adjacent positions of the ﬁortions of the gastrointestinal
tract and the clip in relation thereto, while raising the temperature of at least
the intermediate portion of the clip to a temperature above an upper ﬁhase
20 transition temperature, whereat the intermediate portion is in an elastic state,
thereby causing the first and second lengths of wire to. attain side-by-side
registration, thereby to apply a compressive force to the walls located

therebetween.,

According to an embodiment of the present invention, the method includes,

25 subsequent to the step of retaining, an additional step of perforating the adjacent
walls, held within the central openings between the first and second lengths of wire
configured in side-by-side registration for creating an initial patency of the

gastrointestinal tract.

Also, in accordance with a preferred embodiment of the present invention,
30  there is provided an anastomosis system for applying one or more surgical clips

formed at least partly of a shape memory alloy which includes,

6



a first length of a wire defining a closed geonetrical shape having a
central opening; a second length of a wire defining a cl osed geonetri cal
shape 5 substantially simlar in configuration and magnitude to that of
the first length of wire, wherein the first and secagdﬁtﬁ%héhs of wire
fully overlap, when disposed in side-by-side registFat oand an
i nter medi }$osARGHI on | ocated between the first |engthpofypWdsgand the
second length of wire, the internediate portion forned of a shape 10

menory al | oyond\ieh&ieRurgidb® BLipd, edcH int®mllingenperature or higher, the first and
second lengths of wire are positioned in a side-by-side closed position

and the shape mefipttylendthf 4 avifendefinieg astlpsedsgevmestrical shbps hivéng awhen at a
second tenperat&,iQf,chiqper. below the first tenperature, the shape nmenory
15 alloy is in a plastic State, thereby enabling the first and second

lengths of wire techf d dMt0 vARD dePinfiR) &l No1éked@PRESHetRRAN shigRSi i On,
-and upon heating of the clip to a tenperature at |east equal to the first
tenperature, tFEP¥RHELY sigilapbosnisarion angrmagnitwde do (hat afgthe st

si de- by-si de cl Qe@gh op@sre] wRkein e FRank QeARR M B CONPEE BRIVEchigpce tO

ti ssue | ocated 5“{?}% t her ebet ween; and an anastonpsis clip applicator device
for applying a gidisnosed insidesbysside reaitig@Rha adj acent wal | portions of
adj acent hol | ow or.gan rtions sp as.to, effect ast sis be en the
ad] acent organ B8rTIBREGHETEIR REd bapptenchE GPotdEGRBTHEs dRLe 2

gri ppi ng appar atsesoridoiength ppi wige,atleuimgérosddiate ipprti@orfbtrgadr el 4 ahger m t

posi tjoni ng of té]gmc%l ip,nto a pair of adj acent hollow organ portions; a

rel ease mechani sy associ’ated with the gri ppi ng apparatus, for selectably
_reI _eaSi ng the Cl&l&réiﬁp%ggeatg‘f ifﬂm &gng?ﬁﬁ%aéywr}hg F}%rsp lagag ge(?ondeSi ti qned
in a selected position about a pair or gan $ to be anast onosed; 7
2 7 OCT 2009 \NDpadiey 0D whelare@Usilipog) B89 cthysidre closed peritiemppad tieus,
operatively ass%ﬁ!l}?et ELQm\’)\@yt Qlotyhﬁ i rain%%sﬂg state, and further, when at a second

temperature or lower, below the first temperature, the shape memory

15 alloy is in a plastic state, thereby enabling the first and second lengths of

wire to be moved into and to retain a spaced apart position, and upon

heating of the clip to a temperature at least equal to the first temperature,

the first and second lengths of wire return fo the side-by-side closed

position, thereby to apply a compressive force to tissue located

20 therebetween; and

an anastomosis clip applicator device for applying a surgical clip to press
together adjacent wall portions of adjacent hollow organ portions so as to
effect anastomosis between the adjacent organ portions, wherein the
applicator device includes:

25 gripping apparatus for gripping a surgical clip, configured to permit

positioning of the clip into a pair of adjacent hollow organ portions;

'a release mechanism, associated with the gripping apparatus, for
selectably releasing the clip from the gripping apparatus when the clip is
positioned in a selected position about a pair of organ walls to be

30 anastomosed;




apparatus, selectably operable, after positioning of the clip, to cut
through the tissue walls so as to formtherethrough a predeterm ned
perforation; and 5 apparatus for activating the gripping apparatus, the
rel ease nmechanism and the cutting apparatus, so as @idbt-rr@ﬁfce and apply
the surgical clip into adjacent hollow organ portions, "suc hat the
sur gi cal g‘l,d(gmlgﬁrrpresses toget her the adjacent wall SP&fm})ﬂﬁsaPm | ow or gan
portions, an thereafter causes the cutting apparatus to perforate the
adj acent pressecissdd E@E8E hapait@an op@hlively AldbtibRAANIN the) gesprgdance with
a preferred enbodi nent of th%gpr esent inhvention, the cutting apparatus
i ncl udes a bl ade®PBPBNSntSCIHTHOY ©BeRbley affednpostioniphteits FR M £8k and
count er el enent sthedughaghe agxgeéd wdllsmd daltb Yoo POsidfgou e di Slei@bindRed and
adapted to be cl osg}bl e in fﬂUt ual mating engagenent, thereby to 15
perforate tissueToEd®d2 her ebet ween. Further, in accordance with
preferged enmbodien of t.h resent invention t he geonetri.cal shape of
the clip is subs ﬁ{aﬁgl Ofl & Shar e%ge?é@t”é% PRAHTE &lgurgg’??e mertfa’lnbsﬂ cal and
ot her. suit abl e sindpids cuitingrapgaratist oo fhieo dtrqinct hed bpplgtthd enrgichl dip wi re and
the second | ength, of e ABodefd ?‘déﬁyf contf, NUOYS 4GOI e Lhefl 1 st
| ength of wire 20 anaély\dtcﬁe second Ok%gang (1)<$nsw. e are two 5|Lr$g%(i-£ncfhﬂi engt hs of
wire, each defi niomprepseciogstber deadiacenicudllssiidpe holow tohgmporiggnst hed f i r st
length of wire apdobhg SeEQNe duft Aarlld {oCpAEdtal W TR lAN PPGhsea
cross-sectional shapes that are su sitbgntl al {pr Cl ?guflargja &‘hé’r 5
-crossl®ectional teaipEsoragneweliy-cul ar, having pl anar surfaces fornmed therein
such that, when configured in side-by-side registration, the planar
surfaces 25 ofAdditentily,sin asrdrdwconwitl enptaisraf embodinfeut loy tbw erbsept or
el i ptical,yeonOtHeL, S \t%@ge{gt %‘?R‘? : re tr r e applied
to tissue ‘é%nrﬁgﬁ’essedl %e‘% nthe 1l regta ?’ﬁﬁgﬁgé%éengoaﬁgr% 3%&[%33%?1&\{/& re. Also,
i n accor dekreeinwiheh bladpr axfde roounter iberaiéntie nare ofrrartiged pinesertallynvemsizg,  one or
nore overl.gRphilth SHETA%H81 96 v hﬁos;ablresih Ilnﬁﬁlgf thah \@né%ﬁﬁi%g%ttp&c gond I ength
30 of wreis formed having a surface con |gurat1gon, I ch 1 ncludes a
pl ur ald t ypesforpa Haguedpcadesd tharebetyieaoves, knurled, a plurality of spikes, a
plurality of studs or other surface configurations., 8 --------------
Further, in accordance with preferred embodiments of the present invention,
the geometrical shape of the clip is substantially a shape selected from circular,
elliptical and other suitable shapes. In regard to the clip, the first length of wire and
the second length of wire are defined by a continuous coil. The first length of wire
20 and the second length of wire are two distinct lengths of wire, each defining a
closed geometrical shape. Furthermore, the first length of wire and the second
length of wire are formed having cross-sectional shapes that are substantially
circular. Other cross-sectional shapes are circular, having planar surfaces formed
therein such that, when configured in side-by-side registration, the planar surfaces
25  of the first and second lengths of wire fully overlap, or elliptical, or other suitable
shapes, thereby to control pressure applied to tissue compressed between the first

and second lengths of wire.

Also, in accordance with a preferred embodiment of the present invention,

one or more overlapping surfaces of the first length of wire and the second length

30 of wire is formed having a surface configuration, which includes a plurality of
parallel surface grooves, knurled, a plurality of spikes, a plurality of studs or other

surface configurations.




2 7 OCT 2006 WO 03/101311 PCT/ 1L03/00398 Additionally, in accordance with
a preferred enbodi nent of the present invention, the gripping apparatus

i ncludes one or nore pairs of fastener elenents for securing the clip to
t he applicator device. Further in accordance with preferred enbodi nents of

the present invention, 5 the systemincludes the couh? &CTelhent formed as

a second flade,gl,ement. Al so, the applicator device ﬁ({’xﬁnﬂﬁ%ﬁs ej ect or
apparatus for dll sengaging and ejecting the clip fromthe gripping

appar at us. | naa@@ichii®n, inl ReBeGRLdaNGEe W o .enhod; f the system
of the present ir?ve' t’i_lgn, the ap%{ll&cg\tﬂ%ltreﬁé%@i clggidél?g% gig%q:%%e%tnd portion
and a di dewntiepdthe 1gyinpéna prmratwhackides rhe ogmiqpipaigs af festecuslements bl ade

el enent apdsdcB8nPHR B IR EpPbEREEMENtS are formed at the distal end.
Furthernore, the distal end portion is detachable fromthe proxi mal end

portion. BRI EFuddesGirlabdd -y it b LRAY M dlmedib @ f REE RNt imve@Rbaon W I 1 be

nore f Ilg underst(ﬁo‘? and its features and advantages w |l becone apparent
to those BkFYSEY Beudaicths coupfgr plepepbfrmed s phepcord Bladn §lgeeerdlsei on, by
way of nahe lapplidaiotgdeRi@MpbRIdON MW ctot AlsPiratul 160 djsdREdgi RN and\bjlebtidd he
acconpanyi.ng. drgwi ngs, in which: Figures 1A and 113 illustrate perspective
views of 4 Eﬂr‘bg?aqr%(??‘igpa}ppimﬁ‘t%?n open, 20 and in a closed configuration,

respectively, a .din o _an_embodi ment of .t he r nt inventi.on; Figures
a0 111 ust ¢ 05 SEBLEHTS: A8aPlagT R0, M- Snlolinlll 0BT s Bl IR s o cal
cli ps hawresgnintvertivat theeappiicsisr §@dtd lousal prprindal leed pacooradid nglistal @ldt er nati ve
enbodj . Of .present invention; .25, Fi.gures 3A- illustrate
par v - pefidhy oP¥EeiRUES Piopleld SRR, 45 pfel DGRt vt o3 B6%haui ng
al t er nat iopentgr lomentg asuformed st thhelisdrendcBotidirmgre, theatistaladdgronton ise

embodi menj..Q ﬁl@ﬁo&rtﬁég%iﬁlﬁv tﬂo?t’i‘é Figure 4 illustrates an applicator
device fornmed in a forceps con igurarf'i on having scissors-type bl ade and

counter elenents; 9 ------------
------------- 27 OCT 2006

BRIEF DESCRIPTION OF THE DRAWINGS

15 The present invention will be more fully understood and its features and
advantages will become apparent to those skilled in the art by reference to the
. ensuing description, by way of non-limiting example only, taken in conjunction

with the accompanying drawings, in which:

Figures 1A and 1B illustrate perspective views of a surgical clip, in an open,
20 and in a closed configuration, respectively, according to an embodiment of the

present invention;

Figures 2A-2D illustrate partial-perspective and cross-sectional views of
surgical clips having aliernative cross-sectional profiles according to alternative

embodiments of the present invention;

25 Figures 3A-3C illustrate partial-perspective and cross-sectional views of
surgical clips having alternative gripping surfaces thereon according to an

-alternative embodiment of the present invention;

Figure 4 illustrates an applicator device formed in a forceps configuration

having scissors-type blade and counter elements;




WO 03/101311 PCT/1103/00398 Figure 5 illustrates an applicator device
formed in a forceps configuration having blade and counter el enents;
Figure 6 illustrates an applicator device fornmed in an offset-forceps
configuration for |aproscopic-type applications having qgagg gnd counter
el ements; 5 Figures 7A-7H illustrate cross-sectional Vi 9 exanpl es of
conbi nat i oRbispl ade el ements and counter elenments a /ﬁ%ﬂ@% in an

appl i cator YT e according to alternative enbodlnen 0 € present

i nvention; Fi gings s8AuSitatbd b ShpiaddgorPidvidedforaid 1rP%ri%Pc%5§ 'cyﬁigﬂaﬁéﬂal Vi ews
of a forceps applicator device having a surgical clip operatively attached

t her et o; PPHingR) dgavnigrelemenist r at e an operative sequence of a

pliers-type applicato devi ce, Vi ng surgjcal clip op ratlvely attached -
thereto, incl E&“ﬁ@ e‘fllélf)té‘iff’q i, ap%é‘?af‘iral cHFHsOraet 1 inonal Uil TPTEEPS vi ews:

Fi gur es " 1bAfigtibh Fatdbprat@pintypp epplidaiensSiefuRtledodndaoirtalelngngequent i al
surgical clip applicator device, including perspective, parti al
cross-sect i on&iguassd7 A-1A1 fludsiratel @vss-debibsmmbd ivjcwlzanfi axgmales tmlfgbmhinatibﬁsp

oper ati Vel )El te?‘gmen s 51&%_%%r eﬁ ?JD asnfomslelsjc# gll yapagg tgre rrévmea By

anast onos| s- - Fi gures T atea CY0ssosett | onal and
per spect ito altexniative @rhb@dlmmﬂalﬂﬂ}em‘ememaﬁorsurgl cal cI i p applicator device
for open surgery anastonosis, having a surgical clip operatively attached
thereto, wher Bimresl Se3Gildnspate prrtitlerndebesnpastive greial @piveceita iptckpa pai r of

bl ade el epntaor @&&&rﬁw%éﬁr@@al&% to‘;@%@w&tﬁsﬁ%ﬁ%&@m of the present

i nvention; Figures 21A-2 ustrate partial perspective, pictorial and

crossi@ect i ongfgurasi GNS] 40f 11ﬁ15§!a'tre94ncé’ﬂerﬁ depse%@éﬂcb %taofyhéﬂﬁwp@eapbﬁyzuag a
det achabl e di stal portion; an gures | lustrate pictorial and

Cross- se&ﬁvmaha‘(}%mw@ﬁﬂ ilipngpﬁatz‘@lsbﬁ%féiaﬁrﬂéerﬁfar u}%ﬁlqwsa@erﬁawivans of a

hol | ow or@eial cusdsRgetdnalsiQ &alviekd;p applicator device and a surgical clip.
DETAI LED DESCRI PTI ON OF THE | NVENTI ON The present invention seeks to

provi de a sur gignads rdA-9Bsiitastratatanaddeyattve sedlende D€ rai thaﬂlp-sbﬁn&nAppl icant's

gg / Eggglﬂgﬁ%‘ﬁi ci_@D ?%g%g%;‘ Ocﬂewce mc?tllds I?gz bgr]égectwe par%al CI0ss- sec%lona(.sl alyc\P

15 full views thereof, having a surgical clip operatively attached thereto, for open

surgery and semi-laproscopic anastomosis;

Figures 20A-20C illustrate a full, partial cross-sectional and perspective
view of a manually-sequential surgical clip applicator device for open surgery
anastomosis, having a surgical clip operatively attached thereto, wherein blade and

20 counter elements are replaced with a pair of blade elements, according fo an

alternative embodiment of the present invention;

Figures 21A-21E illustrate partial perspective, pictorial and cross-sectional

views of a surgical clip applicator device having a detachable distal portion; and

Figures 22A-22D illustrate pictorial and cross-sectional views depicting a
25 procedure for joining portions of a hollow organ, using a surgical clip applicator

device and a surgical clip.

DETAILED DESCRIPTION OF THE INVENTION

The present invention seeks to provide a surgical clip, substantially as
30 described in the Applicant’s co-pending U.S. Application No. 09/592,518 for
10




"SURGA CAL CLIP." The clip is at least partially forned of a shape nenory
alloy, such as is known in the art, and which provides organ tissue
conpression along the entire periphery of the clip, thereby to ensure
satisfactory joining or anastonosis of portions of gg %ﬁgaﬂm The present
invention further seeks to provide apparatus for 5 p ft f B and appl yi ng

the clip gpfhsnabfo, for perforating tissue portions hglyoiellei N the
applied clip, whereby initial patency of the gastrointestinal tract is

creat ed. “swrazidiari opip.t 'I[lEe BllileSeE'&ttlehsﬂ!\paﬂldlgrfoﬁﬁéﬁlbﬂﬁf%h@:erm&rh&(} ARG, system

for perform n anast.onn tions, .such as those of the
gast r o nt3&} ?%%I OPVPdBt %glgpé‘ﬁ%‘%eéﬁg@htéssﬁ? CHRpEssipt plogg tl%\‘3ppar at us

for t posi te:cnuga mnﬂmrg dﬂghap?ﬂ;{yuhagby heeshiiedsafigthotory j:‘cﬂnmtgtmlr a@ﬁtc{r@ésﬁi bﬂ]g ?h
portion qQ S el in niti atency. o e
gast r oi nt'es (Ji’ na%eat (s wfhec?rgﬁetn él“eﬁ{ég%f‘f’%ﬁ Sﬁ% tf’d’r%YlgﬁraggaritRS 4fd 1B there
i s seén gositiogingaindc bpppymetherchbl and, raboprfen pedorkfing |tisbmp0ﬂioﬁd heBspectively
in open %ﬂuﬁ%ﬂ%%&pg&g%g gruﬁi l'e%?smlt 1 Oygatéhcﬁ dof tI;[ Y :!15 ro qggstlna{ %\r&ctl l§se formed

at | east partl isS o (ofo])
confi gur @Wa@mi sT@i addition,i Hel prbeerd ]llaﬁrﬂl‘l@'if ptavddes 7 enh@h@hcaadl gy@teandorl4, havi ng

respective.@ %Ia@(oﬁm%gﬁ grg%%o}t%onslz%ﬁgh I til&%e%f % %{%&ogﬁes(?ﬁ%];l' nes a

conplete circ romits end to a erenc ong t he
coi | . Thumet. cThfp meghod] efriphays thﬁoclazbrapl wtle i andacatus rfgnnpeﬂ(gion@go@nd oop 12 to

end 1f of, b%& - chwynld ltsg'efor ¥Qﬁbﬁﬂﬁ%%%9§$ﬂ7§g §su9fhe dlh\%tﬁ n! e @ 1p,t .he

pr esent |nvent|on are I1 us ra ef’1 ni ng circu shapes;” it wll
be appr edtherehy ipifiappatunysofdhe Fastgintestinpbirant is ¢emqatedt he present i nvention

may, alternatjvely, define any closed geonetric shape, such as an ellipse.
At |east an i REEFAREIPAW do FigwtohA godBalbele serer arurmca 2lige seneryilyio i s

formed Ofreﬁrﬁh&pﬁo mﬂmfaife@}ésﬁ%tﬁ%hntoﬁéﬁ and"’@l%@e@&@x'f&qratn@np@lw @is
pr edet er m ne rature, l'ip.is pl astic sEate such that | oops

12 and 14VRi§ 1%&1 oiSel f"r??:eda‘bta]r“fwt B 06 7 Fheoi Perery alonead 1h@dted to
aboxeut] h&;oﬂﬁcﬁdiﬁﬁfegimtﬂﬁdsd W{d nafudé a,pa@zldpiplobgs edrarRges %pa@mhzel @sidgC state,
such that the.l oo an ent o ,each_other S seen in
Fi gure 1B°SPRRY% ellodisfre é@ﬁc?%ié a’f“ﬁéggﬁ?‘i%r ‘]éta]t?PPspI%LGndrrﬁ?/ d5Engsot GEBPISEE a shape
menory aldiale, froin ut;selasﬁ;emtpbait réfeadnced 2b anigivaly hﬁ)dg%ercﬂﬂdlfaﬁsﬁ; chipritdi on 22 is
f or med of e nte affects
the. shapd*B8¥BRTI AT F Syt U 1 Sa0S8 Lty i Rort REF SPrBEis w ¢ h
ref er ence/atmud:elgbmcbmentz 2AR28ip dflthe-present invention are 111ustrated as defining

20  circular shapes, it will be appreciated by persons skilled in the art that the present

invention may, alternatively, define any closed geometric shape, such as an ellipse.

At least an intermediate portion generally referenced 22 of clip 10 is formed

of a shape memory alloy such that, when cooled to below a predetermined

' temperature, the clip is in a plastic state, such that loops 12 and 14 may be moved

25 apart, as seen in Figure 1A, When heated to above the predetermined temperature,

clip 10 changes to an elastic state, such that the loops 12 and 14 become adjacent to

each other, as seen in Figure 1B. While, if desired, the entire clip 10 may be formed

of a shape memory alloy, it is essential that at least the intermediate portion 22 is

formed of a shape memory alloy. The change in temperature, as it affects the shape

30 memory alloy, will be discussed further hereinbelow, with reference to Figures
22A-22D.
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27 O CT 2006 WD 03/101311 PCT/ 1L03/00398 While the surgical clip 10, is
described in detail, hereinabove, in accordance with alternative
enbodi ments of the present invention, surgical clips may be formed having
ot her configurations, where surgi caIIy appropriate, in accordance wth the
organ size, position and other factors. 5 In order tO?CBﬂﬁ he pressure
on the tispdi@wBid s at the point of contact with thepglirp, mgglge
cross-section of the wire formng the clip may be varled Referring now to
Fi gures 2A- 2Dwhikehe singicabelip ao,piardbs@ibepeﬁ IPRE] herindb@M, in( &ogtilaice?A) Of a
sur gi cal I|p g ?rale(uéwref eren %24 and cross-sectional.vi ews of

FEFIEFY |

al t er nat i V& AP P thenkrepent igyentipngsurgical| psomay 8¢ Fi gure 2B
there is fdzﬂnesiehmzag gdine ra@htigueiiocy | aliere rsoggeadigcigponalatgriaf adcerdaréer enced

26, havingplanar surfaces re otﬁx ng %ISZB formed therein according to an
al ternative erbod nent POF °F AL PPESHS Y nvention. In Fi gure 2C there is

seen an ellipg SFHer ?6 Uik & " ‘?&%ﬁr%?)% ﬁ%u ﬁQ%‘l At tﬂé’%&n@%f%@ntac

elllptlcal-tyge profile reference her ored cetherlstk of the
clip slippithdhaghipnshe tdesswabtion of the wirg formingcthe, clithenayubf aceicdf the clip

may be nmodiellad thpEcPVm%?r o8N AT OVfedle 9! Qeen '§Ef ol Brs PO O felwgur €s

3A-3C, there i S seen in gure 3A’a partial -perspective ~view 0 surgi cal
clip ref dFeteedAuof anueicat Fip gonwelly orfalencddeld rkensasashgndlivievy of  of

surgi cal &defﬂ@nw,prm& '&.@ceﬁ abbriy’ Bhd £y o@fsui:gasaaldh%l 24"AGMESe A Blgnged 42
formed in the surface thereof, according to an alternative enbodi nent of

t he ptesehen 20 seppraliy jcangular rPrFrrSgﬁ%or@B Profits acferense 76a hssingpakpyve and a

partial parERRCkictencdl O fophed 11568l £3brdtld R LEERERRCRIAGIRANGF @ knurl ed
surface referenced 46 formed therein in cross-sectional view

L1-11 t akBRPEFEHgoYGaHEn o Higureg e Bictr Wgse%glaﬁﬂlpaﬁlemﬁféﬁf\?&r%'é)épnent of

the present ih PitRRS 2DRAn cREftREI-iyRE pAdfHO réferenbgise 3C, there are seen a
parti al - perspective and cross-sectional views IIl-111 taken along line I1l1

25 111 of a sBugicalo Geiyer BleefisincgdidBcia\ilipging fHaitisalthé YwaOf tBkwuds
ref erenced 0 or LBI kes f\r/@f er.enced ,52 fglf din the surface thereof,

accor i ng"t °e§n the PEFAPELS ABRY e h8 BPEYsHt™ [ARF8%TY BHP- Any of
t he af or afatringnedy & Fizsres SIYe3€, abart iigueat imﬁgn&n}iﬁ&awafraﬂ@ermdwd cations

Wt enbodrhantauared KP pleRale bl £ b GBI alED s R T i e

or gans t eofergicil néig, 40 Ihavmglaaplmeéltx iof pgrabif! gﬂnewmngﬁwsncadudatﬂqen@bnﬂi tion of
the wall tﬁyrsfu%gé t?lgreof, according to an alternative embodiment of the present
20 invention. In Figure 3B, there is seen a perspective and a partial perspective view
of a surgical clip referenced 44 having a knurled surface referenced 46 formed
~ therein, as seen in cross-sectional view II-1I taken along line II-II, according to an
alternative embodiment of the present invention. Referring also to Figure 3C, there
are seen a partial-perspective and cross-sectional views III-Iil taken along line TII-
25 I of a surgical clip referenced 48 having a plurality of studs referenced 50 or

spikes referenced 52 formed in the surface thereof, according to an alternative

embodiment of the present invention.

Any of the aforementioned sizes, shape configurations and surface
modifications provide the surgeon with a plurality of alternatives, in accordance

30 with embodiments of the present invention, dependent upon the particular organs to
be joined, the relative sizes of the organs and the condition of the wall surfaces of

the organs.
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the organs. 12 2 7 O CT 2006 WO 03/101311 PCT/ 1L 03/00395 Referring now to
Figure 4, there is illustrated an exanple of a scissors-type surgical clip
applicator device generally referenced 52. Applicator device 52 is
manual |y operated by handl es referenced 54 at a proxi bc 2 thereof. At a
distal end thereof are jaws referenced 56 and 58 hadi g pi ng appar at us
i ncl udi ng | 153' fasteners referenced 60 and pr oxi lglgé%ﬁ ?teners

ref erence gripping a surgical clip thereto ( IR gures 8A and
8B referred tht‘e@ﬁﬁg H@Jvtt@rﬁl urel4l Yakee ﬂfaatrm&an AFhARYES s@%safgq&@@ there is
seen forned i n j.aws % a pair of scissors-l1ke cuttin ades

r ef er enc eWfr&oe a‘ﬂﬂ’ 6@’“@?{5&"?%%8?}16“@& bR eRedata. M’Phcéiﬁ’lf tqeﬁgee??gagerrent to

per f or at enantafiPioBelaf BERAddMs RRZAIRE 59 at tahGoRiMAlc@Ith&bd P At Luitd,psue wal | s
pressed to%et her thereby. There is also seen a cross-sectional view taken

al ong | i rf@etheregf arey g pefarqacadn 56 ad 1k hViee BEREEE BWaEHi B’@‘}d@%ectl vely.

Ref err3j nghﬂ@ll\/fdsﬂ:nasgﬂdf&&céd %Odm@ pro¥igfae f@s&@mté Jewe%tsﬁ&tiaﬂ fg pf forceps
type sur% i cal ch@ptlh% ?I i cat or devi ces general |y ref erenced and 74

respect i Sieep 1 FggrEes St 8B gfergrd fockareigal t%rﬁdSIT‘EPt%tjr e

mrs]mual :c y ble\%lealt aﬁtebyrérmndh@m thBrer &f ﬁeﬁi’fféﬁﬁ%cﬁ& i o¥sB6l 2l 5B @rpml gBl end

t her eof . i evice 68 enera or open i cations.
Handl es 54 Sg?réﬁﬁ(t i thglé%b acﬁleﬁllrf’%ﬁﬁngffpgﬁe?‘gt @g jr%lg\%gt%ly’ ﬁﬁgn?% t%lta ftHb di st al
end of apqultﬁr@bmgagemmtcte ﬁé&fore@tppmmai tie clevial @pding @€ riae alilgycal @lip,

Lapr oggoni a as_handles 54 in an off- s& nfi guration
o 5Pl SR Wb IO, Ry ThEr o Al ibant stPeaos ALY one
withint Heke(mtfﬂerrg hma)’E ﬂ)oﬁgpws at engl 48mnd Cutting bE8es At amd 66 &tspécn&akj. of both
applicator device 68 and 74, jaws referenced 56 and 58 have gripping
appar at us i ncReftirngg dewstialFifust &ned $, tiefepenitigstratéd exampl gy ofkforedps{ ast ener s

referenc 1 pRLA C res 8A and
8B refer ?g%eﬁtgg%ﬁglr g?%gip%ll%@ ?L&E%Igt%he be%&%ég%% §‘§S?§§?§§? i erfltzlvgl there is
seen, fordkerdistgdahoss aapbicated WIQﬂSé@eﬁndéﬁeqrem@dalmomded by treatilen j aw 58

25 a_ pPuUntfkeRbEBR bt &f arggfo%zl%@%bﬂagf qﬂgppq’l@at%mﬂa\l'we B@raggnemuact in

cutting engagenent toaﬁqL orate, hin the central openin
surgi cal fer Ppen yrg¥yerppiigations pﬁé%fﬂésd5‘i @geevq&ﬂe?edtqq@@@gly OPH@F%Jal“‘é‘ H so seen a

Cr 0SS- SeGhiGRA thd §1ital @K@Bf aﬁ’ﬂlﬁﬂﬁ;rldbﬂ@e 8. Eammh@%eﬁ@e amdgeﬁgraug%rcat ing a
cross-sectional view of cutt 70 and counter el enment
respect i \,Iélﬂagpscoplc type apphcatmns as handles 54 in an off-set configuration with an

extended pair of operating shafts referenced 80, sliding one within the other, to
20 operate jaws 56 and 58. At a distal end of both applicator device 68 and 74, jaws
referenced 56 and 58 have gripping apparatus including distal fasteners referenced
60 and proximal fasteners referenced 62 for gripping a surgical clip thereto {seen in
Figures 8A and 8B referred to hereinafter). Situated between fasteners 60 and 62
there is seen, formed in jaw 56 a cutting blade referenced 70 and formed in jaw 58
25 a counter element referenced 72 acting as an anvil, formed to act in cutting
engagement to perforate, within the central opening of the surgical clip, tissue
walls pressed together thereby. There is also seen a cross-sectional view taken
along line F-F of jaws 56 and 58 indicating a cross-sectional view of cutting blade

70 and counter element 72 respectively.

30 While the blade and counter ¢lements seen in Figures 4, 5 and 6 have
specific configurations, it will be appreciated by persons skilled in the art that any

suitable configuration of blade clement and counter element may be employed.
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30 Wiile the bl ade and counter elenents seen in Figures 4, 5 and 6 have
specific configurations, it will be appreciated by persons skilled in the
art that any suitable configuration of blade el enent and counter el enent
may be enployed. 13 27 OCT 2006 WO 03/101311 PCT/I11A3/00398 Tissue

| ocat ed t herebetween and encircled by a surgical clip2deifHhé®Pnci sed

therethro%l'b Jols 1qarti ally cut away. Referring now to d A-7H t here
Rl Foatin

are illustrated exanpl es of blade and counter elene tions, which

are alt erfabi VigSud P thdlQS@whiAdGd AL EREM P smefhEBD! R ORD ihdlsdal gures 4,
5 and 6 and, also, in Figures 8-22 as ref'erred’to hereihafter. In Figure

7A t her e theset8puigh g1 preiidBY cBf &¥a&¥hced 82 nmking contact with a flat- surfaced
counter elenment referenced 83 Counter elenent 83 is forned havi n% either a

hard surface DFFEHIMERON {3 Eigpresofd—"Elihercue dietratd sapPkestat s ater or

ot her Suicbﬂxhbﬁeifbﬂle]fiﬁtz@rhi)i&lgﬁoﬁ[\ vﬁiiam@ A Rridieee td fihc&eemady &dﬁcﬁ&é%ﬂdha g
counter elenent reference ving .a recess.slot reference shaped to
e commd SN Ehol EreateSgB b Ml & FSTRbFEst 20 SBHHCA B ade

ref erencédreif@nd a counter el enent referenced 89 having a recess sl ot

referenced 91 extending therethrough. Recess slot 91 is large enough to
recei ve the ebigiiget i thzrathese88.a Hioleeretrenced 8B InadkénB8ontsct motted fifatir t her 15
into rec |0 i - ! f...bl ade 88,
ent or | ng totaad i efenl TRAERAL 88 ConfARGAR ST ¢ Bl thitaPlefb?CE 00
now to FiacardsitBce of herlstivey se sudaeount ey a plashiepelymef er etheeshi@blehavi ng a
rece sl ferenced I r - I formed to
ncconmpaiotf ALERSRCIE T (98 Rl dERRH, BB oS Pl ore |1 o
seen a cdabingaticenss slot gefseancedpS phapgd to 2@ropimatietft the gdaephiblage B2flar enced 95

(as seen ghs0 76NnElq sEentd pile ngfe?énfcs‘d @sﬁl&ﬁ&éﬁ ck&tt:{aem@me%meh%ed bl ade
t c t ade e

el enent and counter elenent conbinations. ements referenced 95
cone i nt dawgearecessrifeicefdrencad 94 exdending fhresthironaneireesssieirfk salereen . edge

referenced @ Qf e8¢0 1R &R Bood b18de 88l BEENer 1P bBdS 38e;s SHJaG8th&f er enced
97 of the other blade 95.7 25 Referring now to Fltgure 7F there is seen a

partildl pelegssest sled Wi S Bevemeng gl capseatlsmethe Wifdrof adedl gaifaing |y 98,

and of a pladeceben®eniual tehey fNBLdr rgenesiad 4y RddbrinEalent &I Fighememt 98 is
provided with an X-shaped aperture 99, which
there is seen a counter element referenced 92 having a recess slot referenced 93

having a triangular cross-section, so formed to accommodate the edge of blade 94.

Further, referring to Figure 7E there is seen a combination of a pair of blade

20 elements generally referenced 95 (as seen also in Figure 4) as an alternative to the

aforementioned blade element and counter element combinations. Blade elements
referenced 95 come into mutual contact in a scissors-like movement, such that an .

edge referenced 96 of each blade 95 lies adjacent to a side surface referenced 97 of

the other blade 95.

25 Referring now to Figure 7F there is seen a partial perspective view of a |
counter element, referenced generally 98, and of a blade element, referenced
generally 100. Counter element 98 is provided with an X-shaped aperture 99, which
corresponds in configuration and size to blade 101 of blade eclement 100. Thus,
employing cotnter element 98 and blade element 100 in an applicator device of the

30 present invention, when the intermediate portion of the clip is in an elastic state, as

. disclosed herein below, counter element 98 and blade element 100 are pressed
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corresponds in configuration and size to blade 101 of bl ade el enent 100.
Thus, enploying counter elenent 98 and bl ade el enent 100 in an applicator
device of the 30 present invention, when the internediate portion of the
clipisin an elastic state, as di scl osed herein bel ynter elenent 98
and bl ade el enent 100 are pressed 14 2 7 O CT 2006 @ﬁﬁ@@ﬁll

PCT/ LO3/ 0 ether. This forces blade 101 into a 9, thereby
perforatlﬁg‘g@%oI ?ssue t her ebet ween. There is furthe?séégﬁ&ﬁﬁ Figure 7G a

gener al 1y Porer ontba b e 0Bt A0, "y SRb0 FRRRALIOEINALE" o o=

el lipti calhleyebgtl’i@p@d base portion referenced 104 having a pair of
needl e-1i ke bl ades referenced 105 protruding therefrom Counter el enent 106
is provided WibeH Erfuehen sen dnFigpre g pelladmelempel gansrelivattrasedd0io7,

simlar imd £esféguhdihl QOuRBeihes: éé?leﬂ@l%rereﬁ%r%QQOéoﬁlagé Rinadle 164 ement
103, apd a fIaE?e 108 ext endi ngat erefrom Base portion 107 also has an

el i pt? cal® BApEAsd wirh pollipgically shanef hrsporiipr referegoedh k94 baving agais 005 and
havi ng a heaptlhkabldieasifergial 169 pt:&ﬁm%gt edhéttom dCotRBE €lllerM 0595

needl e-11i ke hl ade. {lo theﬁl ot hﬁ when e(g:gl 0 I‘T“% counter _elenent 106
and bl adeP81Efent o R §pﬂ'1aP {25 ROV & s sipilan dYent i on,
count er etmifigniatib®? Gnantzebbadee pbrivRN041TDladccelphessed, h@cﬂ@tﬂlﬁge 1borcing

bl ades 105 ure 109, therehy perforati e tissu ebet ween.
15 I'n Fi glﬁten% t?lﬁe Lo Bage RotkioPa %EFO depa. %lgg'fl?agnaéﬂertﬁe ’p‘f"{%r to
oper ald onsimilef waithlits ttak oﬁbl’aﬂewmmﬂafa&inlgya ]l’eﬁitﬁl’ae needeqhdDioathe aﬂeﬁ{wSt onosi s
clip appl at or devi ce n nce 121 and 122 seen in a
cl obed col AR mofoHE Rret I e B3R ol § $290%PE OPBEEd 1o
press togetinent adh amdnblaldel ¢lemerdr §8h inwdiel Sp}(li‘d:@itor sthenive) ofinde tiressnagage a

clip 10 ( gr#[on ?153111;[ Qr%[é%lngntdl‘& n& %} deselefen?é mig’ti are e?rgssegq%%athef%%e ;&1 ement

general l y referénce a “Count renc 8% med as a
sl ot. Bl abledes|i®fento apeBuieridPuthes:ba pbifacing dfeciiene Botrdb2dyeenhi ch i s
pivotally attached at a pivot referenced 125 to an operating shaft
referéhced 126&n Figuge {Hetherchigrseer & pawisl etossrsediionalpeeat ptmr @fommcall, portion

~general | yor gf gE@N %m&izgeneralg/ rfeQE t €24 g Ala580he ;z 10 § pressed
t

t oget her by jaws 21 and 122 y ring 10 (not s wn 126|s
advanced ﬁ’%’lqehéﬂfé@qflég:ﬂ@‘bhquﬁén@éﬂé’d ¢ B3% esen ipzocloyerd go Iltauses

bl ade 124nd:@iar 953.%5,%&@9@2& aRleb ailczgloséalstdﬂ?gslsct@é&ﬂerba}ﬂjacent hollow organ
walls (not shown) and to engage a clip 10 (Figure 1) thereto. Jaw 121 is formed
20  having a blade element generally referenced 123 and a counter element referenced
127 formed as a slot. Blade element 123 includes a blade referenced 124, which is
pivotally attached at a pivot referenced 125 to an operating shaft referenced 126.
Further there is depicted the operation of distal portion generally referenced 128.
To perforate the adjacent wall portions pressed together by jaws 121 and 122 and

25 by ring 10 (not shown), shaft 126 is édvanced in the direction indicated by arrow '
129. This movement causes blade 124 to rotate about pivot 125, as indicated by
arrow 130 and to protrude into slot 127, thereby to puncture the adjacent organ wall
portions (not shown). Further advancing shaft 126 results in blade 124 advancing as
indicated by arrow 131, cutting through the adjacent organ wall portions. To
30  withdraw blade 124 from the cut through wall portions, shaft 126 is Withdrawn to
the starting position prior to the operation, causing blade 124 to return to its initial

position.
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arrow 130 and to protrude into slot 127, thereby to puncture the adjacent
organ wall portions (not shown). Further advancing shaft 126 results in
bl.ade 124 advancing as indicated by arrow 131, cutting through the

adj acent organ wall portions. To 30 withdraw bl ade 124_fromthe cut through
wal | portions, shaft 126 is withdrawn to the starting/g8si 2®n prior to

t he oper akjPio8aUSi Ng bl ade 124 to return to its iniji@loesdgegi tion. 15 17
OCT 2008 WO 03/ 101311 PCT/1U3/ 00398 Referring now to Figures 8A, and 8B,

there is SeenR%f&Hﬁ%hSﬁ'to FHidled €4, %ermsedheré@s %ﬁra%rgre{nehatrbﬁféﬁeddto j aws
referenced 56 and 5 forceps referenced More specifically, ends 16

and 18 of Q:PP?SatiYFI&raE‘aﬂ}?ficforJﬁwﬁdgﬁefqﬂﬁ?ﬁ 5§ ﬁﬁ‘ﬁlo?ﬁ HﬁﬁorcﬁﬁsEe&ﬁ%‘F@dr]éﬂerenced 60

and | OOpSMlu?e apuditlAlgy endiel 6 s 180SF t~,11pmdoyredhaaerh pAstANBY réxiff er enced
62. di 0 is seen osition, having intermediate portion 22 in
2 pl ast | CUSPATE FRTCRESE Rbarbifet L7 and 16 e BBA ¥ £OBLPBRY A19A daEriLn

t lelrrperﬁt We&rencigm &2C maip g@ iisbebe el a%w %}Slt&ﬁl lh'&tw@@ﬁﬁtféirﬁedlﬁte p@h&gﬁzzrermr K

al | oy portron e . dis rther hereunder, wt

r ef er encetHP R’ é%?té'ée y%ﬁ‘ é%‘f)tenmﬁfaé‘r‘rectlhfﬂﬁog ﬁejgwbaegﬁ"ﬁ“ﬁ%t&% 39 i n two
or gan pOI‘TheOrEI&ngrsm’ &h@teﬁﬂlurelﬁ)s heufﬁuﬂadﬁé shapietﬂibﬂi(ﬁ'fyeﬂllef/\@ﬁrtidh 13 glielgs 22A- 22D,
e Bl kO a4 Retd RIS "

adj acent wal | %ffé} élﬁJ WhQJ %@é’n RJct ?Qg Jdﬁ%tt% oP%rf &?itoh{‘%strhe? 0! |

portions held w usi ng and °¢d er el’enen 2, clip
10 i s19 el eaermdet, rwith fra%reaanerte ﬁ@llraﬂcmaﬂb@ rtr‘tmntmmeyatwsbﬁ ngenmerdgttQS 10

distal |y JQRENR ddds BEy e R AR rrq{pp%mg HheREAMobgE 13 THa% £ 815 €S

di sengagenent of ends rom proxi nal ener and of | oops 12
and 14 felmldi skoas @és@@ﬁér@ﬂ ediacrelf @atlp ngf hellowo oftiagupetig®.t Afiee i s seen

ina sur gseggaratﬁrgl fhe’ GLAT FAIEBE %Qldgmr@ rqae (y ueintgaﬁﬁsg rooah@%uﬁtei erenced

56 and 58 orcegs ref'erenced . fecr ically, ends 16 and 18
of clip 19emsw Rerdpilf 156%1P%ﬁ66rﬁ05yfﬁ§ﬁf@ﬁisn® alrda@ B araguplls ersemgerdnm and

| 00ps142 andddupr Rrh&lad ih NeROYyrbied Byaidissd ab fﬁﬁiv@”ﬁss Thg e&e@&ed 62
with levers referenced 137 in the position indicated. After clip 10

assumes ditqngaEanenbsf endnle ardd § Feom erfa*erpe!ceﬁ&ener FRrenden i lgopscid pudio is
rel eased angomeiigstBeeddroBrfasteners 61 and 62 in the direction indicated
by arrow 138 by noving

Referring now to Figure 8C there is seen in a surgical clip referenced 10
operatively attached to jaws referenced 56 and 58 of forceps referenced 136. More

20  specifically, ends 16 and 18 of clip 10 are held in position by proximal fasteners
referenced 61 and loops 12 and 14 are held in position by distal fasteners
referenced 62 with levers referenced 137 in the position indicated. After clip 10
assumes a closed position relative to adjacent organ walls, clip 10 is released and
ejected from fasteners 61 and 62 in the direction indicated by arrow 138 by moving

25 levers 137 in the direction indicated by arrows 139 and, thereafter, returning levers

137 to the position indicated.

_ Referring now to Figures 9-14, there is illustrated a sequence of operating
stages of a pliers-type surgical clip applicator device generally referenced 140, seen
in perspective, full and cross-sectional views. In Figure 9, holding handles

30 referenced 54, after inserting clip 10 into opened jaws referenced 156 and 1358,
fasteners 160 engage ends 16 and 18 and fasteners 162 engage loops 12 and 14.

Loading ring referenced 146 is pulled in the direction indicated by arrow 142 to
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25 levers 137 in the direction indicated by arrows 139 and, thereafter,
returning levers 137 to the position indicated. Referring now to Figures
9-14, there is illustrated a sequence of operating stages of a pliers-type

surgical clip applicator device generally referenced é%pocﬁgﬁg in
perspective, full and cross-sectional views. |In Figuré ‘9 i ng handl es

30 refereresgh pfyyy after inserting clip 10 into opened,j erenced 156
and 158, astlenélrs 160 engage ends 16 and 18 and fasteﬁ}grﬁggﬁg%Z engage

| oops 12 b clifh-t0 JiRadiing af s HEFRUARCRA - 146, Lisemu Lifd riferehbs dig ection
indicated by . arrow 142 to 16 ----- e - -
--------- remaining in the pesitpendiestrsl- Wo 03/ 101311 PCT/ 1L03/ 00398 | ock clip to

pliers 140 as n i.n Figur 10A-10C,. external ring. re%erenc d, 144

remai ning in fqisﬁgtﬁﬁo??ﬁ’o 'Pi ﬁ}csif”éﬁf &gt Hpe Fﬁ'?r?egiaéegg?g‘t?ﬁ Foeedfo | east the
i nt er mediEdew pbe ttraanitidad iempemolredcdBingbpdroion tdre td revisie b Qilastion@eeat ur e,
causi tion 22 to assu plLasti tate. .5.Thereupon, b L essing
handl| 2% E@{ THEC ﬁ’e%ﬂiprrgsé Ifgoﬁa?%dﬁedi %(:ﬁlné&ﬁ%élrﬁ?tpd\/\éndf@éedi Ey SR eyﬁlﬁ?h{E 11C, clip
10 i s opéngdrei h A-¢50] nBp sl Of Gr opansérit i remlingst dop Asdetticn intotp@sitidd] meent or gan
portions |.0l.ne t ON0Si as related hereunder in, relation to
Fi gures Zﬁggbj)o?éa%n? ?lﬁ}sflﬁggrs?ei 6Oﬁ?edgp(])3&t Hgstogps Sy (3 Tegé{i%%egeuﬁﬁfrnfrhi ned at

a t enper aelation e Feanresni A-2 2R iUrntid insesivpe pattione’2 dfG:1iAs Osie exmintainkd gtir es

12A-12C, PRGSeLkiR vidWas HE&RoA DS&S into position, handles 54 are
drawn apart § irfdi catv‘ggl by aPPows 76" Causi ng jaws 156 and 158 to nove

togeter as i ndicat 66 Myurd) 1985 2E68ncA S 16 HaSPRE! ?&suftsdl gﬁtgﬂ%@%ﬁ)ﬂn 22 of

clip 10 rises above the transition tenperature, rings press
agai nst tHedkadcentravig gart andrdicgied by emaws ATO pasingdewatl 36 asd I f¥ifcat ed in
Fi gures L34 2ngethdBas Rul@faa)y alfémlrsl 3. %g%é Briahed Jebolite B pLgl] on

i ndi cated by arrow 172, causing blade 164 to ‘rotate in the direction
i ndi cat edt WyseaPPeVg the Arangitign demupaatpre. giges {1 Agnd b Atpshesninst ihe #iesaht er

el-ement repel eBnabriék. AGULS foiOUYndifiReRd aGanss 1Rl b PEBSSAEmal 0get her
by cl osed, cl |£) 10,@@ atlﬁ% initial patency of the gastrointestinal tract.
Si mul tand8tks Iyt HSehgled an dpgdirection aficpted Pyapeow dif dasaing ipder 564 Ehers 160.

‘Finally, 3ttas indigadRe indickcgWyesrddA7446ladey1 U bRBn@eheigdalent i Ng 144
in the direction indicat eg bl}/ grlrc%w 178, pliers hgndl es 54 nove apart as
i ndi cat ed” CQP?tSMIWt referenced 167, cuts through the adjaceni walls presse

- together by closed clip 10, creating initial patency of the gastrointestinal tract.
Simultaneously, ends 16 and 18 of clip 10 are released from fasteners 160. Finally,

20 as indicated in Figures 14A-14C, by pulling exfernal ring 144 in the direction
indicated by arrow 178, pliers handles 54 move apart as indicated by arrows 184.
Also, ejector 186 pushes clip 10 in the direction indicated by arrow 180, causing

loops 12 and 14 to disengage from fasteners 162 and jaws 156 and 158 to open.

Referring now to Figures 15~19, there is illustrated a sequence of operating

25 stages of a palm-held, tong-type, hand operated laparoscopic surgical clip
applicator device generally referenced 200. Applicator device 200 is sequemnce
operated by repeatedly depressing and releasing handle referenced 206 which
pushes a guide lever referenced 208 having a ratchet pin referenced 209. Each time
handle 206 is depressed, ratchet pin 209, initially positioned in notch referenced

30 210, advances ratchet rod referenced 215 and as handle 206 is released, succeeding
notches referenced 211, 212, 213 and 214 are successively engaged. As ratchet rod

215 advances, cam-pins 218 traverse jaw-cam-slots referenced 226 so as to cause

17




Al so, ejector 186 pushes clip 10 in the direction indicated by arrow 180,
causing loops 12 and 14 to di sengage from fasteners 162 and jaws 156 and
158 to open. Referring nowto Figures 15-19, there is illustrated a
sequence of operating 25 stages of a pal mheld, tong- tyq%g, @B@nd oper at ed
| aparoscopi ¢ surgical clip applicator device gener aI?? f nced 200.

Appl i cat ogyfgMbSH 200 is sequence operated by repeat YosgREessi ng and
rel easi ng handl e referenced 206 which pushes a guide élv%r ref erenced 208

havi ng' a jeat GbRFenRd 21 f:00 6668012004 1Baghclip M8 athakdl & Q6. ifsst8aps essed,
rat chet p|n 209, initially positioned in notch referenced 30 210, advances

rat chet r'SFTFEPe 2dhc BUmoTS 2a#d cadosedhd| i@ sroerdpacer with dbearofilp ddavii ng

not ches r@hﬁél@ﬁcﬂé Silr&ulta%éauslﬂjc@maﬁﬂs 21g trav @ s S URGRBISia VIl ¥ts SPBAGBEL AS
215 advance campins 218 traverse jaw c?m slots. referenced

ratchet r

226 s0 asﬁg FEREAdn Dbyl iaBET e Bu e il o P LA TBCT R B8/ 15 1587 aws

r e]t er @Cagtegﬂfﬂjﬂﬂdldtﬂm 54 2s andpebdoraflo lh&rﬁe@Jﬁi 2mhad fb%p@iﬁ%h@d 14 aS]E elner Sf
rererence 1 or tO t COI’ 1 1 rorilte o
jaw cam Bflofl 5 1pn§¥ 83‘{1%&%%1 ait%%ﬁl? ‘8"”?‘?"2%5 g“ﬁ”ﬁ‘?e‘? AdY - j aw

slots r efmfaemedi 220 3infl ocareteri BlehﬁhEl‘rE&h-ez;caﬂ\lSIZZ‘Sef Bieacess 22%lot) nraccor dance
with the f 5 i.nternal jawslots en or

i nt ernal (R) v%uljfg 8 %[ffr?tg ' aer(futetln senfé‘gemen ﬁ? e}ﬁioi%f:%érﬁs 'béﬁg 08

pr oxi mal Hea@mécters refer enced 216. Cutting bI ade referenced 224 and
counter elenment referenced 225, forned as a slot, are configured to
operatlk in a &ufigung 1éﬁgla‘5§eﬁ€m is gepiged Ques:tingviep dsirawhich| pldatoher eunder .

10 I'n Fi ginelhfy ﬂaéqaw%g dﬁ%ﬁi@pin%tﬁqtfl 5 a@kf&é&f%é HellvdM! &ikaRPP! | Cat or

: deV|ce 200 has j aws ing a gap referenced 220 between
distal flageessepsy, zi_LSFallidffgtnaii oy jtwt 2 Biv }hws ableast igisrpediate nortien | east

i nter mediBt enpQyrt 119ookd b6k A ,trmm?&plt&{ipé?amw s tfzﬁ@ﬁatw'&re
t enper at ur e. Loops 12 and 14 are nmnually opened attached to distal

f ast ener sngtplly fipenet and gttaphpd 1 distal 1‘@Sfamra&1€dartdoe@%k6 i F&efeners 216,

Wi th 1at chgthd ﬂa #O8inRN IRAG1RG 554, c,-.ha; raddHRt ?nlﬁ’og bdbal %ﬁ@ thfthtd @bt POSI L on.
Operative Step 2 1s carried out whil e maln aining t owterrperature as

depi ct ed lPr‘ihq:i“gttlﬁlé@S‘ilBA and 16B. After depressing and rel easing handl e 206

and ther eupop ratchel bin 209 engaci ng. ratehel Shot 2k Lkernal | aws 221

depicted in Figures 16A and 16B. After depressing and releasing handle 206 and
thereupon ratchet pin 209 engaging ratchet slot 211, internal jaws 221 are caused to
20 move apart as indicated by arrows 234 so as to spread ends 16 and 18. This
provides the operating surgeon with improved access to the adjacent organ walls to
be joined, close to midpoint 20 of clip 10, after inserting jaws 219 into the adjacent

organ portions.

When applicator device 200 is properly inserted into adjacent organs so that

25 clip 10 is positioned to engage adjacent wall portions, Operative Step 3 follows as
seen in Figures 17A and 17B. Handle 206 is once again depressed and released,
advancing ratchet rod 215, and engaging pin 209 into slot 212. Thereupon, jaws 219
assume a closed position as indicated by arrows 244 and clip 10 presses the
adjacent organ wall portions together as the temperature of intermediate portion 22

30 s allowed to tise above the fransition point.

Operative Step 4 follows as seen in Figure 18A and 18B. Handle 206 is again
‘depressed and released, pin 209 engaging slot 213 and advancing ratchet rod 215.
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- 20 nove apart as indicated by arrows 234 so as to spread ends 16 and 18.-
This provides the operating surgeon with inproved access to the adjacent
organ walls to be joined, close to mdpoint 20 of clip 10, after inserting
jaws 219 into the adjacent organ portions. Wen applicator device 200 is
properly inserted into adj acent organs so that 25 cl 2y 88Ti&%¥positioned to

engage adjars portions, Cperative Step 3 follo en in Figures
17A and 11')’§P Ela e 206 is once again depressed and re e’%ﬁ% 03 advanci ng

ratchet rpghs 2d5es 204 p‘%’i‘gﬁgﬂeﬂgadpil% éﬂa%vaﬁue%ﬁmtm%&& cm%g 9}5@9@84&@% 219

" assune a cl osed position as indicated g arr ows presses the
adj acent BfgaHt Wﬁlq“eﬁB?ft ingirsteddyyerrrrar 28 Htt%éo‘%lé?m@?laﬁ]?r?éwow fhtoetuiredi at e

portion 2&roudf ths vAil QWRMHE PrédsSE bLARRYE 15&151% 73R8I BN RPIIBL ordBEative
Step 4 folnl&%flas seen in Figure 18A and 18B. Handle 206 is again

depr essed Epgaeidge gﬁﬁt‘i?l%@méhﬁaﬁt ng slot 213 and advancing ratchet rod
. 215. 8 27 2006 0 1311 PCT/1L03100398 This c es cam pin

refer enced Z%IF bgué%l\}ggc?gg\/hqﬂ)gcﬂpcriaﬂwt teR, ‘éa‘tiﬁg‘é?g‘adbar%f’(ﬂé"t g‘?’i degresyigt at e in
the dir ecdndamldaﬂnjbth,irﬂ&b byo, aegmt\ug?ﬁﬂeugaganmmtpem 209 enmndio226 amdaas to cut
t hrough t ort 0 and 14 of .clip.10,
creating ngtrl%l f‘a‘ia ra@ghg fzggjég‘gﬁ‘\ifl\%feﬁ?lg& Sk fera‘é e %‘S{ah eﬁ!‘l Jlre 19A
and 19B, jepevaat ISlD@S Qt?.@pAE djectbappiot etbreddedr268 farmal aﬂie&he eshioend afid rel ease
of handl g.eQ8, 1§Sy}sl r%ﬁecs cqnggl engn OI%l%cPogO%dlca lOtarrz;Lv nd a

further agvance of "rat chet 5 "suc At campihs e reach he di st al
end oll jSimuttansosislot $14826224A3 witeciell on ipidivatedf oy errode@ﬁSnd gewedlat the

distal e : . i i di cat ed
by arr qug%‘p; Slﬁ%ﬁgﬁﬁu%tag%ghéﬁ%% bf%ﬁg%szz%fo fau1591rt!'1ett@ r Jcllﬁ 8% 0%%% :} cated by
arrow 262agiaeer A6 21921 holtereifiey ipplicapadevias 206 dis cuitiedtaty faomdhs 264 to

facilitatg, ﬁie€&hbgp 193‘“@ 4k ﬁg‘ry Qfionf @steners 216 and 217. Thereafter,

appl i cator Ice 200 i romthe organ portions, |eaving cl i p

10 i n poSi ti ORerdREEREHRY IRt D AEDBET 83:204120Gted IScBodaSndd dShE at ed i
accordance with an 15 alternative enbodi nent, a hand operated | aparoscopic

surgi &h1 Bierpptigpprmeadivent, feippd QperirhllBrrosepric etEBige PHP Yitpkicaton bl ade

el ement 284 RNEEneRUPLRTer&lcelrent, wRBeRin FladbefSnchP229)and WaheR: lndnep! aced by
a pair of_ blade elenents refer enced 272

225 (Flgures 15-19), which are replaced by a pair of blade elements referenced 272

and 274, respectively. Blade elements 272 and 274 operate to cut through the

adjacent wall portions pressed together by clip 10 in a scissors-like action.

20 The blade and countér elements seen in Figures 9-20 have specific
configurations. It will be appreciated by persons skilled in the art that any suitable
configuration of blade element and counter element, such as seen in Figures 7A—
7H, may be employed, whereby tissue located therebetween and encircled by a

surgical clip may be incised therethrough or partially cut away.

25 Referring now to Figures 21A-21D there is seen an anastomosis clip
applicator device generally referenced 280 having a proximal handle portion
generally referenced 281 and a detachable distal portion generally referenced 282,
Proximal portion referenced 281 and distal portion referenced 282 are held together
by locking levers referenced 284. Applicator device 280 in operational association

30 with, for example, surgical clip 10, is generally utilized in a similar manner to that
discussed hereunder, with reference to Figures 22A-22D, to join organ portions 304

and 306.
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and 274, respectively. Blade elenents 272 and 274 operate to cut through
the adjacent wall portions pressed together by clip 10 in a scissors-like
action. 20 The bl ade and counter elenents seen in Figures 9-20 have
specific configurations. It will be appreciated by persons skilled in the
art that any suitable configuration of blade el enenyyamer ompnter el ement,
such as seen in Figures 7A- 7H, may be enpl oyed, whereby tissue | ocated

t her ebet WEEHMRH encircled by a surgical clip may bECHREEYEY t her et hr ough

or partlally 25 . Ref ow to Figures 21A-21D there is seen an
anast onosi s P&O%Ea%#P“396?a§%%F€g’g@ﬁ%?&?“?q#@fE?@W%?H}ﬂéﬁwﬁﬁﬁ ng a

pr oxi nalathalumﬂl ® poximabfastigenes@lahy las(g:fsalzeaaﬂem aABkhandh aisthpttashiabd e di stal
portion f renc 8 ortion refere g 281 and

di st al péoir%}eja&}L rk éel re“?egéees eghvf?yar%‘éteﬁéﬁw :i #e‘?’ndl I89ps lgzc?ﬂdg P?} '

r ef er enciédar 84sed\ip i catogetive wigeies28e aﬂfacexperrgan wmlalpoam@(sﬂa; aenat 30 with,

for XAy AL M BBl Rid oSy SRNEED I cHbldkl EEdolty 8 ST ar manner Lo

that discussed hereun erence Ut 69 IEG join organ
portion S3azl 58mte 3BHencdd] together -by- engaging- locking - elements -ref-‘eranced 283,

"""" THeTcalter, '100 12 aZIdQ4ﬁIE c%goi% ar%@&sg%éaﬁgéﬁ%gn f2 @é&rb?%/a gx%% lg i p 10 (not

shown) i's attach e to di sta rtio avi n 18 attached
to proxiardl L8 §§tdé$f‘ég%g560&@mcfa$f9@f§% 69 Dyzeierting Cétpt Htfred digalgdisecsionf ast ener s

62 of JQ‘A@B@@Z andl158nd BSREG! dnkillYare Aldsd adaBVS tiRbad ?&Qnéﬁ AdaliopRs 12 and 14

of cli are closed to press t%%ether agail nst the ad acent organ wal |
portl%néoaeﬂaer Frgain hpldgsia Pgem@ h&Figensr éligh Wtwgéuﬂwrtgd@}vme 70 and

count er @Fﬁm&t dhdee Q@@Odmﬂaﬁg@moﬁﬁz@nf& PEnad n E@é&ﬁé@f&n ﬁgﬁ;&a@rb}by engagi ng
| ocking el enents r ef er enced Thereafter an of clip 10

are di séRPFoet PFOMRoYE S ShiErte ofen RREHWNHS (Egur%\%b&i@reéflegéq‘@&%ed from

f ast eneris 0 chbécﬁb@(lhﬁﬂaﬂe&myp akBwh 83, dhs&maboﬂlohem;w AN detabiMAPEHok2 and 14
and ends 16 a organ walls and 10

r? clog_ galnﬁ adj acent r%

t oget heP PEHE Hc’fl’i’@rl 8 ﬁﬁﬁ@e i1 xgrﬁrv@a?éhez@l@scfmayn FHEROY FT5% hdr awi ng
appl iscatagry (@egw@e.IB&Ostehlsﬁoaﬂmxpgm ir@Haid82n loSgapUSdIE6n 1305 tth@edpdsagtt | on
|nd|categ g arrOM/Z Q&ou h cut 334 into organ portion 305 (Figure
21C) . %@'%8wﬁ@V%W§ 32 Fﬁ ‘the direction indicated by arrows 286, dista

_pOI‘t i on .282 %l%fegr? acggdtoffg g Plr]*pxtlhere is Rs%gn:[i Iar? nap%ﬁé‘dtorm@ev(fce genf:ram3 N W thdrawn
in the directron 1mdrcated By arro

referenced 295, alternative to apphcator device 280 Figures 21A-21D), insofar as
distal portions 281 are essentially similar. However, distal portion referenced 297

20  of applicator device 295 includes locking levers referenced 298 and locking
~ fasteners referenced 299 to lock ends 16 and 18 of clip 10 in position and to

facilitate ejecting clip 10 therefrom.

In accordance with another embodiment of the present invention, apparatus

for activating the gripping apparatus, release mechanism and cutting apparatus, so

25 as to introduce and apply the surgical clip into adjacent hollow organ portions, a
mechanical, pneumatic, hydraulic or electrical activator means is utilized, which

may be remotely operated.

The method for performing an apastomosis procedure to join two portions of

a hollow organ follows. The procedure for joining two hollow orgams, such as a

30  stomach and an intestine, is §ubstantially similar and will be understood by persons
skilled in the art. Referring now to Figures 2_2A-22D, there are seen portions

referenced 304 and 306 of a hollow organ generally referenced 300, which are to be
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15 287 (Figure 21D). Distal portion 282 remains in organ portion 305 to be
passed through the gastrointestinal tract. Referring nowto Figure 21E,
there is seen an applicator device generally referenced 295, alternative
to applicator device 280 Figures 21A-21D), insofar as distal portions 281
are essentially simlar. However, distal portion refep@mtH2Be7 20 of

appl i cat or, 295 i ncl udes Iocklng | evers referen nd | ocki ng
fasteners r@f”?%ﬁbed 299 to |l ock ends 16 and 18 of c|?§9E§?§’%p05|t|on and

to” facil joﬁﬂh%%lﬂ?&tbgrhﬂaﬁbhl?s&%&mﬁ& 616230 'uﬂ:l gofoijéiﬂﬁﬁv‘pl\é“ 4 BmARgE her

enbodi nent of t sent 1 nvention, dpparatus or activatl n<I:1 t he gripping
appar at us afﬂeeffcé%é)fn%bh%ﬁhf?%hﬁ) Liova osgan: ireryrining anestamsosis orltsatiiely ¢he nt r oduce

and appl ymtiaed Se1ed paRlsef! mpedtﬁhqsas@lhﬁ&@}%mbmymw 19F 984hdR@bd bPRASHirs?
mechani cal , pneumatic, hydraulic or electrical activator means is utilized,

whi ch  melPllod erepmtoet 93%5%#319% OTEPReSUFR PR GRF $BRCHIIT A raniolty RRTtaR ARt onpsi s

procedsr e; ts@nhd2hn 'ﬂlﬂéVOmBEBBH [ &naaeogresauh&%ﬁmrp REANndw! Beowgscnl;t-m vramoc edure
for joini two ho glans such as a 30 stomach ag cgan intestine, is

substant|r§?qr§’/n°§|t?n°b13r1 FRPIAY Y] ingepertrEradipgyReye fetsehal b $APHGAPR the art .

Ref er ri ngdevouy 69 sdandir Biguz2f\hd2idg 4 BRL pREgo 8N dpkiibkd Mereinadbes anced 304
and 306 of  a hg kow or @%ﬁ? erally referenced 300, which are to be 20 27
OCT 2006 B39 THEPer 3/ 00398 j oi ned toget her by anastom)si s.

Hol | ow or gan %%mvnc ud for exa r any

ot her hol | ow Or ganer %teﬁlw bs ?‘l@rg %WSTSOHS %b%‘? Kat hevaé{ i mé}lﬁr% hod of
the pit@sent themrerhi dnventosimmyl b Icgmedrmluoyoabltﬂmﬁmg an:;onﬂehﬁ rloernatdivedy f i r st

ol | ow or gan.| &, Aeagialh AL AWALAAN 1 SHEN. 25 ALEE. £NELNOf, Phat COL 0N

portion to he®present " i'nve ow be
descr i bedofhe bpplicefeerdenices tmol elkmnpnii Ghereqd] mwntlallppemnaav@ iatRigwhsrent to a

surgi cal 1452'1(%%%%' &@Bﬁerd nélEl &&re6§c§o‘?§1§l e On@#’atﬁzﬁl en%\éhﬁl%&éié)ggﬁ%g

portion scr| er el nahove’ i n gur es

However, presont idveltéorappr eci at ed by per sons skilled in the art that the
method 10 of the present invention may be carried out by utilizing any of
t he aliernati Wey enfprefetengedd 38dand édPexf ppgiedatreen PpEiogeapferenced gur es

2A-3D andrebﬁyecﬁmy%u%d% ar®fs u;g?@m@m@éﬁlaiaspgutd@w&&%damereﬁ&amtzs t her eof ,
substantially as indicated in gur es
Portions 304 and 306 of organ 30 are drawn together in an adjacent, side-by-side
relationship, and adjacent walls referenced respectively 318 and 320 are perforated
at punctures referenced 322 and 324, respectively, punctures 322 and 324 being
20 adjacent. The size and shape of punctures 322 amd 324 are selected, so as fo
facilitate positioning of loops 12 and 14 within respective organ portions 304 and

306 utilizing applicator device 134 to which clip 10 is operatively attached,

Referring again to Figures 22A-22D, at least the shape memory alloy portion

22 of clip 10, which is operatively attached to applicator device 134, is cooled to at

25 leasf its lower phase transition temperature. At this temperature the shape memory
alloy is in a martensitic state, as known in the art, intermediate portion 22 of clip

10 thus being in a plastic state. The lower phase transition temperature is generally

any temperature above -273°C, although more usually it is approximately 25-35°C
below body temperature, preferably approximately 0°C. Loops 12 and 14 are

30 manually moved apart a predetermined distance and clip 10 is preserved in the

cooled state for as long as required for insertion into organ 300.
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4-21 and as di scl osed herei nabove, according to alternative enbodi nents of
the present invention. 15 Open ends referenced 308 and 310 of separated
organ portions referenced respectively 304 and 306 are surgically stapled
or sutured closed, referenced 312. Portions 304 and 2&? ?ﬁ.ﬁ} an 300 are
drawn together in an adjacent, side-by-side relation ﬁ, adj acent

wal |'s ref ?@&ﬁ@gur espectively 318 and 320 are perfora{,&(.}g_g%;0 gunctures
d 324 Dei

referenced 322 and 324, respectively, punctures 322 an ei ng 20

adj acent. The &ilzeng@negRBRAE ApliREe ubVies 18221i3Nd 32 rAfleSBleetRHd, SO as
to faC| litate ggfl t%(gnl _%g_.of |.oops 12 _and 14 withjn respective_ organ .
portions BYACRHAY 38% 00 |12?eﬁ'§“gagﬁﬁ’? dAt0f 1deVip daecptamined R oratianep 10 i s
oEer ati veBsz aﬁc} ?Zﬁj&&pea_e\feey. rﬂ'zoggs ?ga}um Iﬁ(fré:'tkgﬁ _rsﬁ’ﬁat_gzﬁdtzgtpmg_aﬁ pFﬁﬁﬁE t hﬁ .
shape ne a ortian of cli : ich is operatively_ attached to
apploi cat grg 5%6%@033@25?3;;?@1\@%' & ¥o t‘bItOStragglel adiggent; ga %v@fg ﬁﬂ‘é}slﬁzq’r ansition
t enper at uregpeckitveliyhi s t enperature the shape nenory alloy is in a martensitic

state, as known in the art, intermediate portion 22 of clip 10 thus being
in a plastic shihgtrelativheosigary ophersions Bohsnd Bom of ergeerdOumd, aplipener al | y

any tenpegatiiy & lbaye 1Ky de LOX|. mtely
25-35C Dbel éw_ bqggg%égr%é%‘ gtgl r(g%%‘p‘)&?dgggrrla ‘f% “gf?g 01)|(<)i1%{31311§/n @‘%&“ﬁ?&‘%@ 12 and
14 are 30bwEWIMIPY fvedetigshef timepThel tamuomtneed fdintsrmpdieteardtied 2P o£0 i s

preservedclif 16 BRes GORIeOHe $adbiioh mPSatul) g)L@ﬁlgrtﬁﬂ%Jrﬁ)Q, h‘fértelnlﬂ&eﬁl}rle on into
organ 300. 21 ------------------ooooo R I L

-7 &7 2hosrneP iy amesly efieviive BRrapeRYR tepstatuz afjindermgiliatd partion

appl i cat opy @ﬁﬁ'ﬂe(iﬁ}iﬁjlﬁﬂbo 4ol 1B ah@m'gérahﬂs OMGRA UG 1 Od R phR0 ah GRSy 304 and
306 by inserting loops 12 and 14 via predeterm ned perforations 322 and

324, respEEPELALIg. Prowklyl somerdhat belgve hodntempergtired Theerran ofigad porti ons
304 and 3@fhieveegpecitbMat ¥r el5&tid§aie0 Straddl e adjacent walls 318 and 320, 5
respectively. The rel ative positions of portions 304 and 306 of organ 300

and, app: i cat @uringek an®Shaf Eh%w’n@e&)turehaﬁ/iélﬂ?mdiiﬁieaborﬁeﬁtZiZ?d’f dgAi10 aRd clip
10 in,rel ati on thereto, mnust e..mai nt ai ne or a_periaod of tine. _ The

t enperlét UP%ES&PWF%E PP R &5 SHPFitioR tempgypturg liogpslbf Ppéég QBYSTES £AS

transiti opretsnppeaiveie.aghiet wall tphittonpeniahd 1Beoft@pnewalivses 48d gko or gan 300

s gener arlelsyec%]:fgi%c{cht%dttgerggé{%%e&. hﬂﬁaﬁ %%?Jngt?; %ean%f?d.Sngr%r e i?list? tb?/ tgg rtion
portions of respective walls 318 and 320 located between loops 12 and 14 of clip
10. Additionally, each of tissue portions 326 and 328 respectively defines a wall
20  area referenced 330 and 332, respectively in organ walls 318 and 320. Areas 330
and 332 are substantially similar in shape and size to loops 12 and 14 of clip 10.
The closing force exerted by loops 12 and 14 against portions 326 and 328
increases as the temperature of portion 22 reaches and exceeds the transitional
temperature. The rate of increase in the temperature of intermediate portion 22 of
25 clip 10 may be accelerated, for example, by warming clip 10 by any method known

in the art.

Once the temperature of intermediate portion 22 of clip 10 has risen above
the transition temperature, portion 14 returns fully to its elastic phase, and, as
shown in Figures 22B, 22C and 22D, loops 12 and 14 press towards each other,

30 against walls 318 and 320. Thus, walls 318 and 320 are maintained in a fixed

position relative to each other.
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22 of the clip 10 to rise to a tenperature at |east equal to its upper
phase transition tenperature, preferably sonmewhat bel ow body tenperature.
Thereupon, clip 10 achieves its austenitic or elastic state. During the
time that the tenperature of internediate portion 22 of clip 10 15 rises
towards and above its transition tenperature, |oops 12 &B8T1#0converge and
pr.ess, re ec iLvely, against wall portions 326 and 328 of organ walls 318
and 320 s%é?:’tSPVel y, located therebetween. Wall porf?%]r]rg @%@ and 328 are

defined by thegy, ?{Jn} oon§deog4 nf%%%ﬁcatsgnalc\ﬁealjla% 3 Igenfqn? egenged gnoca%gdﬁlget ween

| oops 12 and 14 o issue 326 and
328 resperdrtigel|ly4 défmmsﬂhpmsﬂd 0o disee afrei éﬁ@mé,dth:éﬁi@ftandr%ﬂfl by

respecti VgleYarld} ﬁngfé@ Bk S %?aé’aggstsdzgounérr %?&ne%%%&otasﬂgwﬁ)’g%h?lg% cut

substantially simlar in s size to | oops clip 10. .The
cl osi ng f@eﬁéfee%é?rﬁwdt?ﬁ‘ll(&ﬁ%e 1PBhiscpiliegtedghionsh tiseret areqrss33@2@1da31?c2 328

i ncr easesTias ctnh@eh@mﬂ%cﬁih%%mssﬁ)@ﬁéﬂn%ﬁs 22 5@??#&6%91&%91%%08
transi tional terrperatu e e rate of increase int etenperat re of

i nt er medi BF SHEYRICSHAR ragt. After opf apertiredy4 beelivsied tirenshdisso porieaspl e, by

war nm ng piJOpanHOSﬁYtﬂ'%lﬂ'@ﬁdh% eR@PortioR FoB&o %Bﬁtlon%eoftd}?aﬁ sopaIaLure of
_ |nterrred|ate%ort| cI| 10 has risen above ransition

t enper at ufd 2PHEHE P ?1 “1 f’rdé’i‘:’ﬁlfil?&"‘Fitﬂf"Ff‘;‘i1 Byprranes refeaecrd 33hark3dtind, as s hovvn
in Figures 22

Ioole an r sto h ot her,
agai nst wal | sgé‘l‘lt erg'r?ﬂe ﬁ’ﬁ%oﬁﬁgre At F§°r§%8byaﬂg’ ﬁaﬁggﬁf“g%ﬁgﬁ in a
fi xe;:llO posien BP0, redpattiveewhld afbac bz&gzﬂeszs 22 ﬁes&e@tlﬂilﬂ%ﬁnst\é&lﬁ&hwwll
1'CT/ 11 an ade
refer encgédlggg%g?&g%ét%% 3¢ Walp?"%ﬁniﬁﬁd a‘ﬁcﬁﬁag‘? 5385%s°§%385’| ’i‘?f'bl%flgé%ue ar ea
330 and, #vetuehfitceosis af wll%easbSyZG Gp&r 30 ag IendVese Mas( Fegua28, 830 agai nst a
counter e t 0 h Thus_ a aper t nced 334 (Figure
22B) is eti’n?g%? eb %[Lh{roocﬁ %\fﬁv‘gaélutéssg? 3%101%(5 i C%g%d’ (%1 s 1%&e§1£beé§t ure 334
t hrough t¢X$@u€11§p@¢J@¢@mgh@8® &ngin33@stomesit essch lthattlmlrnqwtbmcg/ncbmz bhe
gast 193 Nt sghl BBluchlagh ofd 186 &U&ﬁ%b%%%% 2aChhEFEG LN oUgD Tl ssue

portions e onl rom o) portiron 306 of
or gan 300confnydus orgamt aperture 334 in the direction indicated by arrows

referenced 336 and 338. Furthernore, due to the pressure exerted by clip 10
on wall s 318 &§mge gisepegportions 326, 328, 330 and 332 becomes fully necrotic, these

portions together with clip 10 become separated from walls 318 and 320, resulting

in an aperture (not shown) having substantially a size and shape of clip 10.
20 Necrotic tissue portions 326; 328, 330 and 332 together with clip 10 are passed out

of organ 300, via the aperture so formed, by the normal activity of the organ. For

example, if organ 300 is a small intestine and the direction of peristalsis is from

portion 304 towards portion 306 in the direction indicated by arrows 336 and 338,

then clip 10 and necrotic tissue portions 326, 328, 330 and 332 will be passed
25  through portion 306 in direction 338 by the normal activity of the small intestine.

After applicator device 134 is withdrawn from perforations 322 and 324,

these are sutured closed with one or two sutures as closures referenced 343 and 344
respectively (Figure 22C). With other anastomosis procedures using a stapler to

join the adjacent organ walls, the requisite perforaiions are generally substantially

30 larger than perforations 322 and 324 and require several staples or sutures to

properly close these larger perforations.
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10 organ 300, respective wall areas 326 and 328 are pressed tightly against
each other. Blood supply to these wall portions and to areas 330 and 332
ceases, resulting in eventual necrosis of wall areas 326, 328, 330 and
332. mhlle areas 326, 328, 330 and 332 begin to die-off ti ssue
portions referenced 340 and 342, imedi ately exter nale"ybﬁm%@ent t heret o,
begi n anasfPfAsise such that portions 340 and 342 of 1p-prgaRsgortions 304
and 306 of organ 300 becone joined, and function as one continuous organ.

Once tissue pofwilDBe apbeiaRd®y p3kdnanEl1138 2 RRGRNBISL, itdtbda sraskNbigg t hese
portions togﬁéher with clip 10 becane sggarated fromwal | s 318 and 320,

clig {9 dm tl}fp%“rrﬁ’ﬁf‘lep‘}()’ﬁ?ﬁ““’s RORRFIHEY PRRY s aBS PR ysiiefsd 18 lewes and shape

resul ting
of clip mA-ZQ)DNew of itlge blimSiten ABMHiERBS 2326C 232 8n F3dReaAnA-3B2nipget her with

I 10 f 300, th t f d, by th

or hal actRES B Y SRgRTOYRol RolubERL tPpoBRaan S oR e

i nt esti neappitidatoh dedteses {Faguro i), o (Rigwat S),S74i ﬁlédrem lper(mguna 34)42?]@\Narfls 1o
t t en cli

Dot ooy o tetsd 20 8e g BEh @b 1P RS Bl S Y Sy 25 e sl D P

t hrough pdistipod B06nabevens aetapprop83®. by t he normal activity of the small
intestine. After applicator device 134 is withdrawn from perforations 322
and 324, theSacanethedofrtbe pedsogicihvaniidy, givslaed tharrisabious és relstied ¢sur es

refer encefjiggr%g’ ZQRdZ% 41ncfu‘a§§)ﬁl%il§ﬁ4u¥%lg 39%5 1%2&) suthr; c18%e*a9§123cﬁe @t onosi s

procedures "usi n tapl er orga requisite
per f of&t | ¥E8D &P Ogéﬁ@‘i and 90@Jb§¢ﬂéﬂw|uaﬂmtosé blyeegroms skidlad pe fifeorrtttiabns 322

and 324 agghef 8L @mﬁ%\f%@h PRt s 994 0hd 306 HASinkRad P ARGIh %15 0360 L hese
| arger perforations. 23 - ------------ - oo oo oo oo oo

27 OCT 2 oﬁeﬂmswpmo%fmraE@T/OimAépooegww tdeppitingbEorp thee shencedf Bye per sons
skilled ipvthigpart that, instead of enploying clip 10 in the surgica
procedure as di scussed above, and as illustrated in Figures 22A-22D, any

of the clips geRRidNAIY QuilesSe aﬁprgﬁaﬁli@yip@rs'ﬁhgblﬁﬂ% A3 Rrt, FRAY 2 Bevicenpl oyed
to effect a astonDs as Is sur caII p r e. I'n addition, any of 5
applligto?n 8iEed P@FW&QFEY4%‘“%4m%# ég r§¥ $P(gpgﬁfgn@?g 138" (Figure
14), 200 erpfddgtiertts 22)thOpraddik {nhb@ite 12al) be TBYriBEd WS &WingOoDesd bf owo and apply
any of t hcﬁff%ren??ypesd Iﬁ% %rs(%stgpde g}e ({e%icré%lgn% gysaassh%,rpg ma%ry erloy wgmh is in an
easily deformable, martensitic state when it is cooled to below room temperature,
called a “Cold” type. This first device achieves a fully or partial austenitic state at
20 room temperature, and a completely austenitic state when heated to at least its
-upper phase transition temperature, between room and body temperature. In a
second type of device, the shape memory alloy is in an easily deformable,
martensitic state at room temperature, called a “Hot” type, whereat the device is
deformed and applied, and the shape memory alloy achieves a completely austenitic
25 state when heated to above room temperature. The temperature range over which
the shape memory alloy is easily deformable defines the difference between the two
types of devices. Thus, utilizing a device including a shape memory alloy of the
second Hot type allows more freedom in application without necessitating cooling
below room temperature. The method of the present invention disclosed
30 hereinabove relates to a device of the first Cold type, necessifating cooling below

room temperature.
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The nethod of the present invention, disclosed hereinabove in relation to
Fi gures 22A-22D, includes initially surgically stapling or suturing cl osed
312 both 10 organ portions 304 and 306. It will be understood by persons
skilled in the art that either one or both of organ portions 304 and 306
may instead be sutured 312 closed after insertion of?'étﬂlcg'iﬁlw cI ip 10,

W t hout dq,p(? g, fromthe scope of the invention. Agg+ ?&?J it will
ia ed1 %y i i 5" e

be apprec persons skilled in the art, that a deévi & npl oying a
shape nenory al, urgi c nts of
the present i n\(/)e%%i?mﬁé] 0% Jgﬁséﬁnbg hgel%%gﬁhghg%ett pe?ﬁﬁ? fferent
types. A ek theyphie Ié)ﬁn?(ljfémit:lé aénqﬂm;@mr@ma@dri@mdyo alb¢u$y12\1\¢rﬁ°c¢1tq s in an
easily deis@.ﬁﬂ@-taheaus%ftgcegﬁ{et 'Wh&{ Qﬂee t%’%{qfé? thie Hﬁ) a8 PAct ek ogogpom
tenperature, called a (S ti rst device athieves a full y or
partial aGePEREe.c he a%aétea%lflszorain@“@nm@tequér raturompleipdeagingotip | clipeinya

aust ers ti Gansi@hQMb BRI ARLSS h&nahichiCAS actdSticPPEr phase transition
tenmperature, between room and body temperature. In a second type of

devi ce, the S nagkeu EFD tiyd edthiQly tHab tﬂensoa@n%a&fahyfoﬁﬁitwnrrﬁmpenatur%lfttﬁ&SI tic
state at omt erature, (gflleda"Hot" F reat the device is

def or med & % e, 2 BIRgeshy Cppsiamaar Tranpifiay %%(?hlaevé"éenélt{?o‘i?p?rbt ely
austeniti aﬁm@&tﬁ;’[ﬁite svﬁﬂﬁsmt heahperatude ADQUE chOOWMIth @,ﬂ’%i’p%idﬂit@ AfevHignper at ur e
range ov an isS. e def.qor mabl e defines the
G Per omcho Ml Clbeatads sRBARS TR Whell qudl iRt K S Gt PPt b ce

i ncl utl ngstate,s hapdroppingr the atekpraviref hbae aSleszomktd-m deype ahhoagitioae freedom

in application wthout.ne eSSI(}-IHﬁtI n%%lg a%tg)a bel ow ropm tenperature. The

met hod oftepﬁeraturreesesh nd ycaehes {EPRPTANEOYE rel ates to a

?:\r{rijg?a?]:” ghe%kﬂe%ol@% thEé?all;F‘&%‘?ér?edt %t cO&kass OOlwﬂgemgocP ents o?%e
_________ pree‘;ent m.vcntlon., AT is lower than bodp te?n;@rz(ﬁrrezg@ﬁ:ral@ U311 B3°%1 In the

PCT/ 1L03/ 1@&%@ bgl%w r{%& etdtlre, Lo Bt thdlal ﬁ&stﬁb‘? teb@sd ?&1{}?“ on
tenperature I [S)IS martensitic room t enperature and
heat etf tdnﬁ‘m@ttw@? AQY @ntPGfat'eF§surre an austenitic st ate. Wien the

t enperature drops to 37C, that is, body tenperature, the martensitic
transformati off VHL nfoth%r‘i‘Bl@P@cF"é%Ph@e{Sﬁés eiflpd jim the a8 thetaifeierison st at e,

Wi th inf editedf réRGEHBAILC BbiwEBANAE el Sid SBape of the clip used in the surgical

procedure disclosed above and the size and shape of the resulting aperture in the

organ. A clip of a particular size, shape and configuration is selected so as to

20  achieve an aperture of a requisite size, shape or situation as appropriate to the
hollow organs to be subjected to anastomosis. In addition, cut 334 is indicated as
effected by a blade element, as related hereinabove, formed as a straight blade 64
(Figures 5 and B8), 164 (Figures 9-14) or 224 (Figures 15-20). Utilizing any of the
alternative blade and counter elements illustrated in the aforementioned Figures

© 25 7A-7TH in a anastomosis clip applicator device, appropriate cut apertures are

effected accordingly.

It will be appreciated by persons skilled in the art that the present invention
is not limited by the drawings and description hereinabove presented. Rather, the

invention is defined solely by the claims that follow.
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It should be understand that the so-called transformation tenperature of
the alloy, in fact, is a process of transformation. Transition from a
martensitic to an austenitic state starts at a tenperature As and ends
with at tenperature Af at which the state becones fully austenitic. Wen
transform ng fromaustenitic to martensitic 10 state, by_dropping the
tenperature, the alloy starts to becone nmartensitic at 18 rdffire Ms, and
reaches a full nmartensitic state at tenperature M. In the Cold type,
generally preferred in accordance @ Afjgenbodi nents of the present
invention, Af is |lower than body tenperature, generally about 25C 1In the
Hot type, M is bel ow body tenperature, so that the all oy does not becone
fully 15 martensitic at body tenperature. It will, further, be appreciated

by persqgns lled in the.art that there.is a dlrect tlonshlp bet ween
the si zg and %'f)aétog?(’s‘[shghpcIap?)llcﬁg)éa‘gq"ﬁet {08 wpbing 4 Sur%‘f’%c‘gtﬂnt% R§sScl osed
above and t hebggiheeadinens Rap@offonk RE adigsdit hbiNGy BRAH Pakteonk Bo i& eMEGaAN. A
clip of a particular size, shape and configuration is selected so as to 20

achi eve an apestagast &?et%eeﬁéb%?@ﬂﬁ%eét graze pogionpavhsreis stid apphnitarglesispr opri at e
to the holl gmpegans to be subjected to anastonosis. In addition, cut 334
is indicated as effected by a blade elenent, as related herei nabove,

formed as a straight blade 64 (Figures 5 and 8), 164 (Figures 9-14) or 224

(Figures 15-2D). glipfingiapparainy fof grippingad tsergial iclip, kbefierando getnit er

el enent s |Ilustrate i n t%ﬁhaforerren .0 gggr s 25 7TA-7TH in a
anastonosis clip %‘Fﬂ)fq% P ipg a Ef'ﬂ)"p‘&é’a?af; QY O3B PPLHOBS are effected
accordingly. It will be appreciated by persons skilled in the art that the

present invepjiong jefafiot édhgllgrgd R¥oct W RGS e3alRld ©
)! a feRafOlm i ockd& itM R égpﬁngdz?@g xESy t he

her ei nabove presented. Rather, the inventi on is
clains that foll Owlecg@lyreleasmg said clip from said gripping apparamswhen Ihechsz? OCT 2006

CLAI MS Al t t f | cl
Lo prose toget nerceirSh R, £ BB R RbRER 4oPaFRR: RP BURCkORR por i bns

so as to effect amaistrmnmﬂsl S between the adjacent organ portions, wherein
sai d ‘applicator device includes: a) gripping apparatus for gri ppi ng a

surgical cli E) configured to permt
_ tissu€ cutting apparatus, operatively associated with said gripping

apparatus, sclectably operable, after positioning of the clip, to cut through
the tissue walls so as to form therethrough a predetermined perforation;

and

d) apparatus for activating said gripping apparatus, said release mechanism
and said cuiting apparatus, so as to introduce and apply the surgical clip
mnto adjacent hollow organ portions, such that the surgical clip compresses
together the adjacent walls of the hollow organ portions, and thereafter
causes said cutting apparatus to perforate the adjacent pressed together

organ walls.

2. An anastomosis clip applicator device according to claim 1 wherein said cuiting

apparatus includes:

a) a blade element having a predetermined configuration; and
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positioning of the clip into a pair of adjacent hollow organ portions; b) a
rel ease nmechani sm associated with said gripping apparatus, for selectably
rel easing said clip fromsaid gripping apparatus when the clip is
positioned in a selected position about a pair of organ walls to be
anastonosed; c) tissue cutting apparatus, operatively aswbg? W th said
gripping apparatus, selectably operable, after positioni®ng e clip, to
cut through the tissue walls so as to formtherethrough a predeterm ned
perforation; v) and, QuARPR[cdledt nifthe AChicHabinfed btk @kiRRl MheRRP YAt Us, said
rel ease nmechanism and said cutti n% apparatus, so as to Introduce and apply
the surgical clipblalaaws cdpize elamehis lateasrangefbin musrallyowpposisg odgistiaaen,t he
surgical clip conpresse oget her the adjacent. walls of the hollow organ
or t1 ons, “and ¢ herahapgred IE B8 d8auleqt AERAF FRhipt e dion "BettPl 81t he
adj acent pressed pagehbeiksucdd@edd thatbdwesh. An anastonosis clip applicator
devi ce according to claiml wherein said cutting apparatus includes: a) a
bl ade el enent having a predeterm ned configuration; and 26 27 OCT 2006 b)
a count 8r el éweanasiagsify CHp prpleater deviee aserifingutoatclabn, 1wiheeim s&di d bl ade
and counter : o : i i i.pn, and
adapted to bgb @ﬁ@ggf‘géfﬁ%mgﬁ%ﬁgﬁ %Eéﬁéﬂé%he%gé%%a f?ﬁ%:ﬂgﬁb r&%ﬂo@hfggr forate

ti ssue | ocat echsishesle hatgeer.pligr-liky sanmst-biom end fort¢dpp-lizppl | cat or devi ce
according to claiml wherein said applicator device is fornmed having a
configuration sel ected.ferthF agro Wwhi ch dconsis ) of:whon -like ;
plier-like: i 2aa51amgsis, Shp Apglisalore dHECY jageordipe I, clafgs{ orBerD &

appl i cator damiikaioraedtsindBidedeedtal PphrapRebiiBerabide anPR|LGd Ak HpVi ce

i ncl udes ej ect or@gfpar atus for disengaging and ejecting the clip fromsaid
gri ppi ng app&Pa 3l erppingapapa8itonosi s clip applicator device according to
claiml wherein said gripping apparatus includes at |east one pair of

Fastener; el engnt3cbfbsis GG Alpl%aBPidict! dePorkifg 18 Hafln RP:GALAN ofif¥inE S

apparatus includes at least one pair of fastener elements for securing said clip to

said applicator device.

6. An anastomosis clip applicator device according to claim 1 wherein said counter

clement 1s a second blade element.

7. An anastomosis clip applicator device according to claim 1 wherein said
applicator device has a proximal end portion and a distal end portion and wherein
said gripping apparatus, said at least one blade element and said at least one

counter element are formed at said distal end.

8. An anastomosis clip applicator device according to claim 7 wherein said distal

end portion is detachable from said proximal end portion.

9. An anastomosis system for applying at least one surgical clip formed at least

partly of a shape memory alloy, said system including,

a) at least one surgical clip including:
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6. An anastonosis clip applicator device according to claiml| wherein said
counter elenent is a second bl ade elenent. 7. An anastonosis clip
applicator device according to claim1 wherein said applicator device has
a proximal end portion and a distal end portion and wherein said gripping
apparatus, said at |east one blade el enent and said at | ?g counter
el ement are forned at said distal end. 8. An anastonosis “c B ﬁglicator
device according to claim7 wherein said distal end portion is detachable

from said. proxi mak e“dagﬁthﬁth%‘ %ﬂnﬁﬁé§&@WP%R%a%Mﬁ&E@kﬁﬁﬁs&EBhM'”9 at
| east one surglcal clip fornmed at Ieast arta{ a shape nenory all oy,
C

sai d system i ncl udi ng, sigpe amnd| nagee gpeliguatiying ﬁmmgﬁiﬁh@ﬁhaﬁﬂgﬂﬂ0ﬂ7

------------------ flrst |l ength of a wire, having a
pr edet er mi ned cross- selﬁ? g%ﬁg%ﬁgﬁglg&ﬁ $ur f ace configuration, defining a
cl osed geonetrical shape having a central opening, ii) a second |ength of

a wire, having a i) edehesddhd@chgtlf 665 weRE hindiah pralaapained drdstbédtional
configuration, defining a closed geonetrlcal shape substantially simlar
in configuration and F 1A esurigcs Rapliswsttiong dghiring st closelyrometriGaly e,

wherein said first andg ?egﬁmnﬁmg} i in Wirubdtoh Yn@es ghﬁ%e #hes di sposed

in side-by-side registration 1) an |nt rmedi at e tion | ocated
bet ween said first | engf&ﬁl(biﬁrswengtthWalr@dWQaﬁm %ebﬁmtmd@ng:mld lgfgthwiafe, said

i ntermedi ate portion fg,r IBPOVC?%I?: NaRs dlsgn% i A O dmagl fgaqufl i’;{}% e

first tenperature or hlg salra’first and secon re are
positioned in a side-by-side closed position and said shape nmenory alloy

is in an elastic ﬁ?at €an ai€ndediatdBortioNIeiAteadl bebw SRCART first SEARET 8f Wire Of A
| ower, below said first tenperature, said shage menpory alloy is in a :

plastic state, t her eby@hi seaepdslapath of pae, E@@@haemeﬁgm gmygd ofpire to

be noved into and to rggai,p nﬁﬁ@g_ apart position, and upon heating of
said clip to a tenperati%g as?g%qual to said first tenperature, said

first and second lengths of wire return to said side-by-side closed
wherein, when at a first temperature or higher, said first and second

lengths of wire are positioned in a side-by-side closed position and said
shape memory alloy is in an elastic state, and further, when at a second
temperature or lower, below said first temperature, said shape memory
alloy is in a plastic state, thereby enabling said first and second lengths of
wire to be moved into and to retain a spaced apart position, and upon
heating of said clip to a temperature at least equal to said first temperature,
said first and second lengths of wire return to said side-by-side closed
position, thereby to apply a compressive force to tissue located

therebetween; and

b) an anastomosis clip applicator device for applying a surgical clip to press
together adjacent wall portions of adjacent hollow organ portions so as to
effect anastomosis between the adjacent organ portions, wherein said

applicator device includes:

1) gripping apparatus for gripping a surgical clip, configured to
permit positioning of the clip into a pair of adjacent hollow organ

portions;
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position, thereby to apply a conpressive force to tissue |ocated

t herebet ween; and b) an anastonosis clip applicator device for applying a
surgical clip to press together adjacent wall portions of adjacent hollow
organ portions so as to effect anastonpsis between the adjacent organ

portions, wherein said applicator device includes: i) gé:?gﬁ:.’n ngpar at us
for gripping a surgical clip, configured to permt positt ng’ f the clip

into a pair of adjacent hollow organ portions; 28 --------------- 27 OCT

2006 ii) a rel eagp neghaaiss MechaRas AbRshdd (With SAldrppiddPipperadBpaiat us, for
selectably releasing said clip fromsaid gripping apparatus when the clip
is positioned in a sel E&ckphpadspingrsaishelin fampiaid SEPPIBE gapArafamhsnt o be
anastonosed; iii) tiss ut:t : t \VAWalel }
configuration, operat %lll\g/ecﬁy lagg%%?r%tagg%w%t@aéﬁglggiag%ﬁgagﬁgfogg? us,

sel ectably operabl e, whlisio bsasastoroosedg of the clip, to cut through the
tissue walls so as to formtherethrough a predeterm ned perforation; and

iv) apparatus for. activating said gripping apparatus,. said release
mechant smand sai ocut FFHG Sk SUREHS badRE (4 P OalEs SRASHERTY  t he
surgical clip into adjgseaivelObisOWarl 9Rith PRI 'Tgﬂﬂ%ingséﬂléﬁraiﬂ@,atselta&tﬁblysur_9' cal
clip conpresses together the adjacent walls of the hollow organ portions,

and thereafter causes RFehlealter mysitippag ofube cbip, perut dhrpueh thietisifacent
pressed together organ,ugl %o t&ﬁmﬂ?@r &%@%ﬁ@ %ﬁﬂirﬁéﬁg@ﬁoﬁﬁ@d;%@ wher ei n
es: a eele

said cutting apparatus 1 nclu a ment ving a predeterm ned
configuration; and b) a counter elenent having a predeterm ned
configuration, whanei naparathis fidradeivatitg caliteeippial eappatasusarsaidarelenged in

mut ual |y opposing registratjon, d adapted to be closable in t ual
mating engagenent thewsﬁg?ntssmﬂé%?i&ﬂl&tngamfg% SP&&&%%‘HO&?‘F?&P@%@%%. 11.

Thg tsysz eml ?CCO" di ng t@ech@idn Sipies sdjiccnPhsllBeoERE pbitidhs, SH@PHal $e
substanti a a

Y surgical clip compresses together the adjacent walls of the hollow

organ portions, and thereafter causes said cutting apparatus to

perforate the adjacent pressed together organ walls.
10.  The system according to claim 9 wherein said cutting apparatus includes:
a) a blade element having a predetermined configuration; and

b) a counter element having a predetermined configuration, wherein said
blade and counter elements are arranged in mutually opposing registration,
and adapted to be closable in mutual mating engagement, thereby to

perforate tissue located therebetween.

11.  The system according to claim 9 wherein said geometrical shape is substantially a

shape selected from the group including: circular; and elliptical.

12. The system according to claim 9, wherein said first [ength of wire and said second

length of wire are defined by a continuous coil.

29



shape selected fromthe group including: circular; and elliptical. 12. The
system according to claim9, wherein said first length of wire and said
second length of wire are defined by a continuous coil. 29 - - - ---------
------- 2 ? OCT 2006 13. The system according to claim9, wherein said
first length of wwre and said second |ength of wire are tWF dIS&InCt

| engths of wire, each defining a closed geonetrical sha%@ Gila 2008 system
according to claim9, wherein at |east one of said first length of wire

and sai 43secqngdg); s?é?xgﬁ&ofﬁm%"lorc@alh@ fw@i%féﬁf’sa'i@ﬂfsf‘ﬁn@th%&“%t% m86hil Bhdshape
substantially as selected Tfromthe group including a) circular; b

circul ar, ha%ﬁﬁ@“ﬁhﬂﬁ3@€§w®ﬂ§§9§I@EﬂnﬂﬂWﬂhnﬁﬁhmkﬁumEaﬁﬁ@ﬁdgﬁhmﬂnqﬁnf|gured
in side- by SIﬁ% regi stration, said planar surfaces of said first and second
| engt hs of wi'r TuIIy overlap thereby to control pressure applied to tissue
conpressed therebetween; and c) elliptical, thereby to control pressure

appl i ed 140 t Tas U@i&an ﬁ@foﬁﬂﬁ@ﬁb S\ eRher&aiad Iehitraik o@Rgld seaqatt sengirBs of
wire. 15. The systen1accord|ng to cI im9, wherein at |east one over | appi ng

surface of afnd|saidsgecond lsnethaply “rlx%% f?@ﬁ‘gt hadne i ceosgrsertionildskape ond
| ength of w nfiguration selected from at
SbstaRtifify Mzec@@woﬂﬁhé )gl%éﬂs ﬁ@a‘ﬁf

| east one of the group including a ty of parallel surface
grooves; b) knurled; c) a plurality of spikes; and d) a plurality of
studs. 16. The sydhaﬂnaccording to claim9, wherein said gripping apparatus
i ncludes at |east one pair of fastener elenents for securing said clip to

said applic deV| he sy rding t erein said
counter el em‘S i Syt Egel??(Y e ?‘r%i‘ﬂém%éle% F‘?th:?f?m such 1 that “when Cowggured 27 OCT

2006 in side-by-side registration, said planar surfaces of said first and second
lengths of wire fully overlap thereby to control pressure applied to tissue

compressed therebetween; and

c) elliptical, thereby to control pressure applied to tissue compressed between

said first and second lengths of wire.

15.  The system according to claim 9, wherein at least one overlapping surface of at
least one of said first length of wire and said second length of wire is formed

having a surface configuration selected from at least one of the group including
a) a plurality of parallel surface grooves;

b) knurled;

c) a plurality of spikes; and

d) a plurality of studs.

16.  The system according to claim 9, wherein said gn'pping apparatus includes at least

one pair of fastener elements for securing said clip to said applicator device.

17.  The system according to claim 9 wherein said counter element is a second blade

element.
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18. The system according to claim9, wherein said applicator device
i ncludes ejector apparatus for disengaging and ejecting the clip fromsaid
gri ppi ng apparatus. 19. The system according to claim9 wherein said
applicator device has a proximal end portion and a distal end portion and
wherein said gripping apparatus, said blade elenent and said at | east one
counter elenent are forned at said distal end. 20. The &ys0&magscording to
claim19 wherein said distal end portion is detachable from said proxinal

end por tjigon. T3¢ system according to claim 9, wherein said applicator device includes ejector

apparatus for disengaging and ejecting the clip from said gripping apparatus.

19.  The system according to claim 9 wherein said applicator device has a proximal
end portion and a distal end portion and wherein said gripping apparatus, said

bilade element and said at least one counter element are formed at said distal end.

20.  The system according to claim 19 wherein said distal end portion is detachable

from said proximal end portion.

31






